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Shout as loud as you like; some 
urethane chemical companies still 
won't hear you. Especially if 
you're asking them to modify 
their polyols or develop new ones 
to provide the properties you 
need. 

But at Olin, we hear your 
requests loud and clear. We're 
ready to customize our polyols 
and to develop and test formula- 
tions. All while keeping your pro- 
ject completely confidential. 

And if one of our existing 

polyols can't be modified to solve 
your problem, our technical 
experts can work with you to cre- 
ate a brand new one. If that means 
extra effort on our part, you've got 
it. We're backed by some of the 
best development and manufac- 
turing resources in the business. 

As one of the nation's largest 
suppliers of polyurethane chemi- 
cals, we have an impressive selec- 
tion to choose from, for both 
foam and nonfoam uses. Polyols, 
polymer polyols, diisocyanates, 

flame retardants - for flexible, 
rigid or nonfoam urethanes. 

So if you don't like to raise your 
voice - but you need some solid 
technical support - contact Olin 
Chemicals. Call (800) 462-OLIN. 
Or write: Franklin Lang, Olin 
Chemicals, 120 Long Ridge Road, 
Stamford, CT 06904- 1355. 

Ask some urethane chemical 
companies for ply01 q development 

assistance and you may need 
help being heard 
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JOURnAL OF 
COATlnGS 
TEcHnoLoGY GUIDE FOR AUTHORS 

GENERAL 

The JOURNAL OF COATINGS TECHNOLOGY is published monthly 
by the Federation of Societies for Coatings Technology for its 
membership of approximately 7,300 in 26 Constituent Societies in 
the United States, Canada, Great Britain, and Mexico. The JOUR- 
NAL is devoted to the advancement of knowledge in the science and 
technology of surface coatings, the materials comprising such coat- 
ings, and their use and performance. 

The Editors invite submission of original research papers, re- 
view papers. and papers under the special headings Open Forum 
and Bark to Basics. as well as Letters to the Editor. All manuscripts 
will be assumed to be previously unpublished writing of the au- 
thors, not under consideration for publication elsewhere. When 
review papers contain tables or graphs from copyrighted articles, 
the authors will be required to obtain permission for use from the 
copyright holders. When the organization with which the authors 
are affiliated requires clearance of publications, authors are ex- 
pected to obtain such clearance before submission of the manu- 
script. Papers presented to associations other than the Federation 
must be released by written communication before they can be 
considered for publication in the JOURNAL OF COATINGS TECHNOL- 
OGY. Authors are obligated to reveal any exceptions to these 
conditions at the time a manuscript is submitted. 

The JOURNAL OF COATINGS TECHNOLCGY has first right to the 
publication of papers presented at the Annual Meeting of the Fed- 
eration and at local regional meetings or symposia of the Constitu- 
ent Societies. 

Papers in which proprietary products or processes are pro- 
moted for commercialpurposes are specifically nonacceptable for 
public&.on. 

SUBMISSION OF MANUSCRIPTS ... 
... for the Journal 

Four complete copies should be sent to the Editor, JOURNAL OF 

COATINGS TECHNOLOGY, 1315 Walnut St., Philadelphia, PA 19107. 
The cover letter should address copyright clearance, and release 
issues discussed above and should specify paper category: Origi- 
nal Research. Revienz, Open Forum, or Back to Basics. 

Letters to the Editor-: The JOURNAL will consider forpublication 
all correspondence relevant to the coatings industry and to the 
contents of the JOURNAL. When a letter concerns an article appear- 
ing in the JOURNAL, the original author is usually given an opportu- 
nity to reply. 

... by Constituent Societies 
For Annual Meeting Presentation 

MANUSCRIPT PREPARATION 

In general, authors are advised to use the "Handbook for Au- 
thors" published by the American Chemical Society as a guide to 
the preparation of manuscripts (ACS, 1155 Sixteenth St., Washing- 
ton, D.C. 20036). Another excellent reference work is "How to 
Write and Publish a Scientific Paper," by Robert A. Day (IS1 Press, 
3501 Market St., University City Science Center, Philadelphia, PA 
19 104). 

Authors are encouraged to consider submissions in several cate- 
gories and to prepare their manuscripts accordingly. The categories 
are: 

Original Reseavrh Papers: The main technical content of the 
JOURNAL OF COATINGS TECHNOLOGY will continue to be original . 
research papers. Editors support the trend in scientific writing to a 
direct, less formal style that permits limited use of personal pro- 
nouns to avoid repetitious or awkward use of passive voice. 

Review  paper:^: Papers that organize and compare data from nu- 
merous sources to provide new insights and unified concepts are 
solicited. Reviews that show how advances from other fields can 
beneficially be applied to coatings are also desired. Reviews that 
consist mainly of computer searches with little attempt to integrate 
or critically evaluate are not solicited. 

Open Forum: Topics for this category may be nontechnical in 
nature, dealing with any aspect of the coatings industry. The 
subject may be approached informally. Editors encourage submis- 
sion of manuscripts that constructively address industry problems 
and their solutions. 

Back to Basics: Papers that provide useful guides to Federation 
members in carrying out their work are solicited. Topics in this 
category are technical but focus on the "how to" of coatings tech- 
nology. Useful calculations for coatings formulation and proce- 
dures that make a paint test more reproducible are examples of 
suitable topics. Process and production topics, i.e., paint manufac- 
ture, will also be reviewed in the Back to Basics category. 

If a submitted paper consists of the text of a presentation made 
previously to a monthly or special meeting of a Society for Coatings 
Technology, or to another technical group, the name of the organi- 
zation and the date of the presentation should be given. If someone 
other than the author of the paper made the presentation, this infor- 
mation, too, should be noted. Papers originally composed for oral 
presentation will have to be revised or rewritten by the author to 
conform to the style described in this guide. 

Manuscripts should be typed with double spacing on one side of 
8'12 x I I inch (22 x 28 cm) paper, with at least one-inch (2.5 cm) 
margins on all four sides. All paragraphs should be indented five 
spaces, and all pages should be numbered at the top center, or upper 
right comer. 

Title 
Ten complete copies of the manuscript are required for commit- The title should be as brief and informative as possible. Selec- 

tee review. The set of copies should be addressed to the Editor at tion of titles that are key word-indexable is a helpful and recom- 
the address listed previously. mended practice. 

... for Roon Foundation Award Competition Authors' Biographies and Photographs 
Ten complete copies of the manuscript are required, and should Give complete names, company or institutional affiliations, and 

be submitted to the Chairman of the 1990 Roon Awards Commit- brief biographical sketches of all authors. If available, submit a 5 x 
tee, Richard Eley, The Glidden Co., 1665 1 Sprague Rd., Strongsville, 7 inch (13 x 18 cm) black-and-white photograph with glossy or 
OH 44136. (For complete details, see "Roon Awards" section of smooth high sheen surface, for each author. See later section on 
the JOURNAL in January 1990 issue.) photographs for further details. 



Abstracts Nomenclature 
A 75 -100 word abstract must be part of the manuscript, and 

should be a concise description of the key findings or teachings of 
the work described in the paper. The abstract should not repeat the 
title or include reference numbers, nor should it duplicate the Con- 
clusion or Summary. 

Text 

Main headings and sub-headings should be used to improve 
readability, and to break up typographical monotony. The text 
should ,tor be presented as an alphanumeric outline. 

The main headings usually should be INTRODUCTION, EX- 
PERIMENTAL, RESULTS AND DISCUSSION, and SUMMARY 
or CONCLUSIONS. Sub-headings will be specific to the subject. 

Only as much review as is necessary should be given to provide 
an introduction to the subject; the main burden for extensive back- 
ground should be placed on the list of references. 

Standard scientific and technical terminology should be used to 
convey clear and unambiguous meaning, but the use of technical 
jargon or slang should be avoided. Authors should bear in mind 
that the JOURNAL has an international audience, for many of whom 
English is a second, not native, language. Use of regional idioms or 
colloquialisms should be avoided. The use of obscure abbreviations 
is also discouraged. When appropriate, abbreviations should be 
made in parenthesis immediately following first mention of the 
term in the text, and then used alone whenever necessary. 

Recent issues of the JOURNAL should be consulted for desired 
style and technical level. 

Metric System 

Metric system units should be used wherever applicable with 
the equivalent English units shown afterwords in parentheses. The 
ASTM Metric Practice Guide. E 380-72 (American Society for 
Testing and Materials, 1916 Race St., Philadelphia, PA 19103) is a 
convenient reference. 

Tables, Graphs, and Drawings 

Tuhles, rather than descriptive text, should be used only when 
they are genuinely helpful. They should be proportioned in accor- 
dance with the height and width limitations of the JOURNAL'S 
pages. Each table should be typed on a separate sheet, rather than 
included in the text, and appended to the manuscript. Each table 
should be numbered and have a descriptive caption. Tables should 
be referenced in the text (e.g.. "See Table I"). 

In numerical data in tables, numbers less than one should have a 
zero before the decimal point. 

Graphs should be on good quality white or nonphotographic 
blue-lined 8'12 x I I inch paper. Each graph should be drawn on a 
separate sheet, numbered, and the captions listed on a copy of the 
original graph. Graph captions and legends should also be typed on 
a separate sheet from original for typesetting. 

Drawings should conform to the guidelines given for Graphs 
and should be proportioned to fit the height-to-width ratio of the 
JOURNAL'S pages and columns. 

Photographs 

All photographs should be sharp, clear, black-and-white prints 
no larger than 8 x 10 inches in size. Photos should be clearly 
labeled on the reverse side, taking care not to mar the image. 

Color prints and slides are unacceptable. 
When illustrations are secured from an outside source, the source 

must be identified and the Editor assured that permission to reprint 
has been granted. 

Whenever possible, generic names should be used in preference 
to trade names. When trade names must be used to avoid ambigu- 
ity, and the name is a registered trademark, the symbol R, in a circle 
or parentheses, should be given immediately following, and the 
manufacturer listed as a footnote. In general, trade names should be 
used only in footnotes or in an appendix, rather than in the text. 

If special nomenclature is used, include a nomenclature table 
giving definitions and dimensions for all terms. 

Nomenclature of chemical compounds should conform to the 
style of Chemical Absrracrs and the IUPAC rules. For oligomeric 
or polymeric materials, characteristics such as molecular weight, 
polydispersity, functional group content, etc. should be provided. 

Equations 

Equations must be typed, or written clearly, with equations 
numbered sequentially in parentheses to the right. If Greek letters 
are used, write out their names in the manuscript margin at the first 
point of use. Place superscriptsQnd subscripts, accurately. Avoid 
the use of superscripts in a manner that can lead to their interpreta- 
tion as exponents. 

Summary 

The paper should be concluded with a summary which is intelli- 
gible without reference to the main text. The summary may be 
morecomplete than theabstract, listing conclusions drawn from the 
text. A well written summary can serve to inspire the busy reader to 
turn back to the paper, to read it thoroughly. 

Acknowledgment 

If used, it should follow the summary. 

References 

These should be listed in the numerical order in which they are 
cited in the text, and should be placed at the end of the manuscript. 
Names of authors may or may not be shown in the text with refer- 
ence numbers. If possible, include titles of articles referenced in the 
literature. The following are examples of acceptable reference cita- 
tions for periodicals, '.I-' books, and patents? 

( I )  Pascal, R.H. and Reig, F.L., "Pigment Colors and Surfactant 
Selection." Officiul D a ~ s r ,  36, No. 475 (Pan I), 839 (1964). 

(2) Davidson, H.R., "Use and Misuse of Computers in Color Con- 
trol," JOURNAL OF COATINGS TECHNOLOGY, 54, No. 691, 55 
( 1982). 

(3) Stephen, H.G., "Hydrogen Bonding-Key to Dispersion?," J .  
Oil & Colour Chemists' Assoc., 65, No. 5, 191 (1982). 

(4) Patton, T. (Ed.), "Pigment Handbook," Vol. I, John Wiley & 
Sons, Inc., New York, 1973. 

(5) Henderson, W.A. Jr. and Singh, B. (to American Cyanamid 
Co.), U.S. Patent 4,361,518 (Nov. 30, 1982). 

OTHER INFORMATION 

Galley proofs will be sent to the author for checking about six 
weeks prior to publication. 

Offprints may be purchased in quantities of 100 or more. Au- 
thors will receive price quotations. Each author will receive a 
complimentary copy of the JOURNAL issue in whict, his or her paper 
was published. 

* * * * 
The JOURNAL OF COATINGS TECHNOLOGY is copyrighted by the 

Federation of Societies for Coatings Technology. The editorial 
contents of the JOURNAL may not be reprinted in whole or in part 
without written permission of the publisher. 
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Technical Committee Activity: Alive and Well 

The Federation annually sponsors a meet~ng of members of the Technical Advisory 
Comm~ttee with Soc~ety Techn~cal Committee representatives, to review projects current- 
ly underway and to d~scuss suggested new programs. 

Attendees at these meetings invariably express some surprlse at the scope of project 
work going on, particularly In vlew of ever-growing workplace demands that l im~t the 
tlme coatlngs personnel can devote to volunteer service Nevertheless, wh~le there may be 
fewer people participating, there's no shortage of mean~ngful, worthwh~le projects, as was 
evidenced by the reports submitted by representatives at their recent meeting w ~ t h  the 
Technical Advisory Committee (surnmar~eq of which w~l l  be published in a forthcoming 
issue). 

The fruits of some of these projects were reported in papers presented by four Societies 
at this year's Annual Meeting-Baltimore, Cleveland (2 papers), Golden Gate, and 
Toronto. It's worth noting that Cleveland joins Los Angeles (1989) in presenting multiple 
papers in the last two years; also, Golden Gate has been represented on the Annual 
Meeting program for five consecutive years. 

All of which confirms that Society Technical Committee activ~ty IS alive and well and 
contributing to the ~ndustry's well-be~ng as it has for a goodly number of years. 

Thomas A. Kocis 
Contributing Editor 



NON-OSMOTIC, DEFECT-CONTROLLED CATHODIC 
DISBONDMENT OF A COATING FROM A STEEL SUB- 
STRATE- J.W. Martin, E. Embree, and W. Tsao 

Journal of Coatings Technology, 62, No. 780,25, (Nov. 1990) 

A non-osmotic, defect-controlled cathodic disbondment 
model for coating failure is proposed for explaining experi- 
mental results which were inconsistent with an osmotically- 
controlled disbondment process. The proposed model at- 
tempts to integrate the physics of blister initiation and 
growth (that is, the development of internal stresses and 
the fracture of the coating from the substrate) with the 
better elucidated chemistry of blister growth. The proposed 
model has many features which are analogous to the buck- 
ling and stress corrosion cracking models proposed for 
other materials. It also provides.an alternative explanation 
for the well-known barrier effect in coatings. 

EVALUATION OF ADDITIVES FOR HIGH SOLIDS. LOW 
voc POLYESTER-MELAMINE C O A T I N G S ~ N E W  
YORK SOCIETY FOR COATINGS TECHNOLOGY TECH- 
NICAL SUBCOMMITTEE 

Journal of Coatings Technology, 62, No. 780, 37 (Nov. 1990) 

One of the problems facing formulators today is surface 
imperfections in solvent-based, high solids, oil-free polyes- 
ter-melamine bake enamels. The objective of this study 
was to focus on trends attributable to various additives 
used to overcome or eliminate surface imperfections in 
these products. 

Five suppliers of polyester resin submitted samples of 
high gloss, white, oil-free polyester-melamine bake enam- 
els manufactured to conform to specified formulation 
parameters. Samples of these additive-free, low VOC 
coatings were given to a cross section of additive manufac- 
turers who then submitted a recommended additive. Par- 
ticipating paint manufacturers and test laboratories then 
evaluated both modified and unmodified coatings to as- 
sess the comparative effectiveness of additives in each 
submitted coating. The findings were analyzed and the 
relative performance was reported. 

A STUDY OF STRUCTURE-PROPERTIES RELATION- 
SHIPS IN AUTOMOTIVE CLEARCOAT BINDERS BY 
STATISTICALLY DESIGNED EXPERIMENTS-K.J.H. 
Kruithof and H.J.W. van den Haak 

Journal of Coatings Technology, 62, No. 780, 47 (Nov. 1990) 

A rotatable central-composite experimental design is used 
to study three independent variables of an automotive 
clearcoat formulation. An outline of the design is de- 
scribed, followed by a regression analysis and an evalua- 
tion of the results by three-dimensional plots. It is shown 
how a limited number of experiments provides a solid base 
for paint development. The data obtained can also be used 
for the establishment of acceptable tolerances in both the 
resin specifications and the paint production process. 

The incorporation of a monomer bearing a rigid bulky 
group in an acrylic automotive clearcoat binder is shown to 
have a positive effect on the balance between hardness 
and solids content of the product. 

MEASUREMENT AND ANALYSIS OF COATINGS PROPER- 
TIES-T.K. Rehfeldt 

Journal of Coatings Technology, 62, No. 790,53 (Nov. 1990) 

Many evaluations in coatings research and development 
depend upon the positions of test materials on a rating 
scale of performance. Such properties as solvent and stain 
resistance, corrosion protection, weathering, blistering, 
and many criteria of appearance and color are evaluated 
by rating scale methods. By nature, these evaluations are 
subjective. Presented here is a procedure, the Rasch 
method, for converting subjective evaluations into quanti- 
tative measurements. The technique is illustrated with an 
application to a completely balanced experimental design, 
in which stain resistance was evaluated. 

1990 Annual Index of the 
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REICHHOLD'S STA-CLAD" ATP-101 
ACRYriIC 

. -. 

I 
With This Can, 

You Can. 
That's because Reichhold's STA-CLAD@ ATP-101 demonstrates a higher compatibility with 
titanium dioxide pigments than competitive products. What's more, ATP-101 is ideal for exterior 
applications and exhibits superior distinctness of image (DOI) in pigmented coatings, far outdis- 
tancing other less adaptable thermoplastic acrylics. 

One of our newest additions to Reichhold's growing line of exceptional coating resin products, 
ATP-101 is suitable for use in a variety of pigmented coatings and clear lacquers where improved 
drying, weatherability, chemical inertness, and light color are needed. ATP-101 is also compatible 
with nitrocellulose, cellulose acetate butyrate, and acrylic modified alkyds. 

To best determine how Reichhold's STA-CLAD@ ATP-101 acrylic resin can meet your formulation 
needs, contact Bob Gilliam at Reichhold Chemicals, Inc., 1-800-874-0868. 

COPYRlGHT1990RElCHHOLOCHEMICALS. INC. 

- 
Nonproducingthe Spencer Kellogg Products 



Constituent Society Officers 

BALTIMORE DETROIT 
Pres ident4ary  Morgereth. McCormick Paint Works President-Patricia Hendrick, Morton International 
Vice President-Mary Lou Spurrier, SCM Chemicals Vice President-Liana Roberts, A.T. Callas Co. 
Secretaiy--Jim Smith, Eastech Chemicals Secretar:v-Scott Westerbeek, DuPont Co. 
Treasurer-John Kurnas, C.M. Athcy Paint Co. Treas~rrer-Kathleen Porter. Akzo Coatings 
Society Representative-Joseph D. Giusto, Lenmar. Inc. Socie!, Representarh'e-William W. Passeno. Red Spot Westland 

Inc. 

BIRMINGHAM GOLDEN GATE 
President-Graham C. Miles. PPG Industries (U.K.) Ltd. President4ordon Pioch 
Preside~it-Elect-R. McDowell Barrett, B.I.P. Chemical Ltd. Vice President-Jack Duis, Pacific Coast Chemicals 
Seoetar:v--D.C. Morris, PPG Industries (U.K.) Ltd. Secretar:v--Lany G. Sayre, O'Brien Corp. 
Treasurer-Bernard E. Myatt, Worrall's Powders Ltd. Treasurer-Margaret Hartmann, Midland Div./Dexter Corp. 
Society Representative-Gerry J. Gough, Holden Surface Ctgs. Socie!\. Representative-Timothy Donlin. Pacific Coast 

Ltd. Chemical Co. 

CDlC HOUSTON 
President-W.E. Whitlock, Ashland Chemical, Co. President-Patricia Summers. Exxon Chemical Co. 
Vice President-James E. Flanagan, Flanagan Associates. Inc. Vice President-Joseph Caravello, Guardsman Products Co. 
Secretar?-Alipio R. Rubin. Jr., Hilton Davis Chemical Co. Secretor!-Terry Cogan, Raw Materials Corp. 
Treasurer-Paul Guevin, Jr.. Consultant Treasurer-Jim Simpson, Plexmar. Inc. 
S o c i e ~  Represe~iratiile-Lloyd J. Reindl Sociee Representative-James Judlin. Devoe & Raynolds Co., 

Inc. 

CHICAGO 
President-Karl Schmidt, Premier Paint Co. 
Vice President-Theodore Fuhs, General Paint & Chemical Co 
Secretary-William Fotis, Valspar Corp. 
T r e a s 1 i r 4 r e g  McWright, Angus Chemical Co. 
Society Representative-Richard M. Hille, General Paint & 

Chemical Co. 

CLEVELAND 
President-Richard J. Ruch, Kent State University 
Vice President-Ben J. Carlozzo, Tremco COT. 
Secretar:v--Roy Glover, Mahonlng Paint Corp. 
Treasurer-Freidun Anwari, Coatings Research Group, Inc. 
Society Representative-Fred Schwab, Coatings Research Group 

Inc. 

DALLAS 
President-Ronda Miles, Union Carbide 
Vice President-Leo Michalewicz, Proko Industries 
Secretaiy-Mike Evans, J.M. Huber Corp. 
Treasurer-Robert Lin, DeSoto, Inc. 
Society Representatil~e-Noel Harrison, Western Automotive 

Finishes 

KANSAS CITY 
President-Jeff Laurent, F.R. Hall, Inc. 
Vice President-Mark Algaier, Hillyard Chemical Co. 
Sewetaly-Craig Hughes, Farmland Industries, Inc. 
Treasurer-Yvonne D'Arcy, Cook Paint & Varnish Co. 
SocieQ Represe~itaril'e-Norman A. Hon, Cook Paint & 

Varnish Co. 

LOS ANGELES 
President-James Calkin, E.T. Horn Co. 
Vice President-James Hall, Major Paint Co. 
Secreta~.;--V.C. Bud Jenkins. Ellis Paint Co. 
Treasurer-Sandra Dickinson, Harcross Chemicals, Inc. 
Society Representati~ze-Jan P. Van Zelm, Byk-Chemie USA 

LOUISVILLE 

President-Raymond L. Mudd, Porter International 
Vice President-Kris Grauer, Kurfees Coatings. Inc. 
Secrrtay-Timothy Fortney, American Dispersions, Inc. 
Treasurer-Lloyd Browning, Kelley Technical Coatings 
Society Representative-James A. Hoeck, Akzo Coatings Inc. 
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As statewide Bridge Maintenance Supervisor 
for the Louisiana Department of Transportation, 
Frank Castjohn has tested many different kinds 
of coatings. But few have impressed him like 
those made with Maincote@ HG-54 waterborne 
acrylic resin from Rohm and Haas Company. 

'We first started testingwatqk? about ten 
years ago. When Maincote H q  came 
along, we decided to @t it&$ hspim47@ pri- 
mer on a bridge +on& W w 1 t . 2  

F X , ,  " 5  

where it crosses kg&.;; 
"0W,,&*Lah the m&rrit g o 4  . there's do e$+ o f p b g  bkhgo$- 

Y&'md th&& ceteation i~ maxlbht. Based 
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Constituent Society Officers 

(cont'd) 

MEXICO PIEDMONT 
Preside~~t-Arturo Ita, Pinturas Aurolin Pres ident4ary  L. Waters, Sadolin Paint Products 
Vice Preside~it-4erardo del Rio, G.B.W. de Mexico, S.A. Vice President-Ruby Johannesen, Southchem, Inc. 
Secretar~-Antonio Juarez. Amercoat Mexicana Serretu~y-Annette Saunders, Akzo-Reliance 
TreasurerlJorge Hijuelos, Hi Fil Pinturas De Oriente Treas~trer-Dennis Gillespie, Lomas Minerals & Chemicals 
Society Represe~~toti~e-Antonio Pina, lndustrias Aries, S.A. Soc,iety Representative-James E. Husted. Husted & Associates 

MONTREAL 
President-Robert Benoit, Kronos Canada Inc. 
Vice President-Bruce Bridges. Reichhold Canada Inc. 
Secretup-Roberto Cubral, L.V. Lomas Chemical Co. 
Treasurer-Luc Pepin, Sico Inc. 
Societ). Representuti~~e-Horace S. Philipp 

PITTSBURGH 
President-Mary Carole Storme, Valspar Corp. 
Vice Preside~it-Joseph J. Powell, Union Carbide 
Secretor:\--Jeffrey Sturm, Kop-Coat Inc. 
Treosrtrer-Michael Scott, Watson Standard 
Societ~ Represe~~tuti~,e-Raymond C. Uhlig 

NEW ENGLAND ROCKY MOUNTAIN 
President-Gail Pollano. ICI Resins U.S. President-Dick Mullen, G-3 Industries 
Vice President-Arthur Leman. Samuel Cabot Co. Vice President-Tom Snider, Kwal-Howell's Inc. 
Secrura,:v--John Lukens. D.N. Lukens Inc. Secri,tary-Ed McCarthy, Cyprus Minerals 
Trrasrtrer-Joseph Weinburg, Permuthane Coatings Treasurer-Mike White, Diamond Vogal /Komac 
Societ). Represcntati~e-Maureen M. Lein, Davidson Rubber Co. ~ ~ ) ~ . ; ~ t ~  R(,presenrutjve-John ~ ~ l ~ ~ ~ i ~ ~ ,  o ld  westem paint co,, 

Inc 

NEW YORK 
President-Roger P. Blacker, Whittaker, Clark & Daniels Co. 

ST. LOUIS 
Vice President-Jeffrev Kave. MacArthur Petro & Solvents Prcside~~t-Teny Gelhot, Carboline Co. . . 

Co. Vice President-Stanley Soboleski. U.S. Paint Corp. 
Secretay-Michael Frantz, Daniel Products Co. Secreta,:v--Dennis Cahill, Archway Sales, Inc. 
Treasurer-Armand J. Stolte, Rheox, Inc. Treas~trer-Michael Schnurman, Sinnett-Elpaco Ctgs. Corp. 
Sociee Represet~tati~~e-Richard Himics, Daniels Products Co. Society Representative-John Folkerts, Futura Coatings Inc. 

NORTHWESTERN SOUTHERN 
President-Teny Strom, Ti-Kromatic Paints, Inc. President-James W. Donnelly, Deeks & Co., lnc. 

Vice President-Daniel DeChaine, Valspar Corp. Vice President-Vernon Sauls, McCullough & Benton, Inc 

Secretary-Joseph Wirth, Consolidated Containers Corp. SecretaryBilly M. Lee, Kemira, Inc. 

Trea.easurer-Sarah Oebser, H.B. Fuller Co. Treasurer-Mary G. Finnigan, Unocal Chemicals Div. 

Society Reprcseentath1e-Larry Brandenburger, Valspar Colp. Society Representatil~e-Dan Dixon, Engelhard Corp. 

PACIFIC NORTHWEST TORONTO 
President-John Berghuis, Kronos Canada Inc. President-Roy Donnelly, St. Lawrence Chemicals Ltd. 
Vice President-Steve Rearden, Imperial Pam Co. Vice Pwsident4er ry  Parsons, DeSoto Coatings Ltd. 
Secretary-John Bartlett, Pacific Bartlett Co. Secretary-Mike Hazen, L.V. Lomas Ltd. 
Treasurer-Flora Wong, Saguaro Ent. Ltd. Treasurer-Vik Rana, Reichhold Ltd. 
Society Repwserztati~~e-William Shackelford, Gaco Westem, Inc, Society Re~resenf~tit'e-Aflhur Hagopian, ICI Paints Inc 

PHILADELPHIA WESTERN NEW YORK 
President-Christopher H. Huhn. Arizona Chemical Co. President-Diana Letina, Reichhold Chemicals 
Vice President-Peter C. Kuzma, VIP Products Corp. Vice President-Mark Schindler, Pratt & Lambert, Inc. 
Secretup-William J. Fabiny, Sermaguard Coatings Secretary-Marko Markoff, Retired 
Treasurer-Brian O'Connor, McWhorter Resins Treas~trer-Eric Karlson, Pratt & Lambert, Inc. 
Society Representative-Wayne A. Kraus, Hercules Incorporated Society Representative4eraId Ivancie, Pratt & Lambert, Inc. 
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Annual Paint Contest Begins Ninth Season Bohlin Reologi Relocates 
To New Facility in Lund 

The ninth annual "Picture It Painted Pro- 1991 Painting and Decorating Contractors 
fessionally" contest is underway. Projects of America (PDCA) Annual Awards Lunch- BOhlin ReOLogi AB, Science Park Ideon, 
will be judged on the creative use of color, eon, in Atlanta, GA, in 1991. Sweden, has moved to new offices near 
use of special painting techniques and un- ~h~ contest is by the ~ ~ ~ i ~ ~ ~ l  Ideon in Lund. Bohlin's move comes after 
usual treatments. overall creativity, and skill Paint and Coatings Association (NPCA), seven years at Ihe Science Park Ideon 
and execution. Washington, D.C., and the PDCA to recog- "Ie. 

Projects can be entered in five catego- nize PDCA members for their outstanding The new facili t ies provide additional 
ries: "Interior Residential," "Exterior Resi- work. space for application laboratories, product 
dential," "Interior Commercial/Institu- F~~ more infomation, contact ~~~~i~~ development, courses, and consultation. 
tional,""ExteriorCommercial/lnstitutional," Norfleet. NPCA. 1500 Rhode Island Ave., Opening ceremonies were held on Sep- 
and "Industrial." Contestants can submit as NW, Washington. D.C. 20005. tember 3 at the new building. 
many projects as they wish, with entries 
limited to jobs completed in 1989 or 1990. 

Judges will select first and second prize Realignment Announced by Ashland Chemical Co. 
winners and honorable mentions in each 
category. Winners will be announced at the A number of changes in reporting rela- 

tionships within the Ashland Chemical 
Company. Columbus. OH, have been an- 
nounced. 

In anticipation of the retirement of Group 
Vice President Donald L. Coticchia, the fol- 
lowing company moves have been an- 
nounced. All distribution divisions now 
report to Group Vice-President Phillip D. 
Ashkettle. These divisions include Indus- 
trial Chemicals & Solvents. General Poly- 
mers, Thermoplastic Services, and FRP 
Supply. All specialty divisions now report 
to Group Vice President Robert E. Gottlieb. 

Those divisions include Foundry Products, 
Composite Polymers, Drew Industrial, Drew 
Marine, Specialty Polymers and Adhesives, 
and Electronic and Laboratoly Products. The 
Petrochemical Division reports to Scotty B. 
Patrick. Group Vice-President, Petrochemi- 
cals and Technical. 

In addition, the Licensing and Public 
Relations departments report to D.S. Bos- 
ton. Administrative Vice President. 

Mr. Coticchia will continue to represent 
the company as Chairman of the Chemical 
Manufacturers Association's Chemical 
Diversion Task Group. 

Wisconsin Coatings Corp. 
Acquires Briner Paint 

Wisconsin Protective Coatings Corpo- 
ration. Green Bay, WI, has announced the 
acquisition of Briner Paint and Manufactur- 
ing Company. Corpus Christi, TX. 

There are no immediate plans for any 
changes within the Brinerorganization. Paul 
Laudadio. President of Briner, and his en- 
tire staff will remain with the company. 
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Construction Contracting Declines 3% in August 
The F.W. Dodge Division of McGraw- 

Hill, New York. NY, has reported that con- 
struction contracting declined 3%) in August 
to I46 (1982=100). 

In August, the value of both nonresiden- 
tial and residential building eased four per- 
cent from their July rates of contracting. 
while nonbuilding construction (public 
works and utilities) edged up one percent. 
For the year to date, 1990 construction con- 
tracting trailed the value for the year-ago 
period by 8%. 

Office building contracting continued its 
steep drop-off, while sewer and water proj- 
ects rebounded sharply. Housing remained 
weak in August, as a decline of one-family 
home building more than offset a modest 
gain in multifamily construction. 

Through eight months of 1990. most 
major regions of the nation showed declines 
from their 1989 totals, led by the Northeast 
with its 24% shortfall. The Southeast, at 
-14%, also reported an above-average drop 
in newly started construction, while the 

Battelle Researchers Study Nonlinear Optical Materials 
Researchers at Battelle, Columbus, OH, 

are predicting innovative new devices based 
on nonlinear optical materials are likely to 
replace many traditional electronic devices 
in the automotive, telecommunications, and 
consumer electronics industries during the 
coming years. The findings are part of a 
recently completed multiclient program at 
Battelle called "Advances and Opportuni- 
ties in Nonlinear Optical Materials." 

The 700-page report from Battelle pro- 
vides detailed information about the proper- 
ties of nonlinear optical materials, as well as 

market information relating to potential 
applications of these materials. 

At the present, 37 companies-3 1 from 
Japan, three from Europe, and three from 
the U.S., are using the information gathered 
during 18 months of research. The results of 
the program are available to new subscrib- 
ers for the price of SIS.000 per subscrip- 
tion. 

For more information about the program, 
contact Robert E. Schwerzel. Battelle, 505 
King Ave., Columbus, OH 43201-2693. 

South Central, at - 6 % ~ ~  and the West, at -2%, 
held closer to last year's levels. The North 
Central, with the only year-to-date gain, 376, 
has recently been losing some of its earlier 
lead over 1989. 

Construction Underway on 
New Reichhold Headquarters 

Reichhold Chemical Inc., Research Tri- 
angle Park. NC, is consolidating its corpo- 
rate headquarters, three division headquar- 
ters. and laboratories for three divisions in a 
new headquartersllaboratory complex in 
Research Triangle Park. 

Construction on the new complex cur- 
rently is underway. The office portion of the 
building is scheduled for completion by the 
end of 199 1. The laboratory is expected to 
be ready for occupancy in January 1992. 

The three divisions relocating to the new 
building are the Coating Polymers & Resins 
Division, Emulsion Polymers Division, and 
Reactive Polymers Div. Headquarters staff 
of the divisions, as well as corporate head- 
quarters, are now located in temporary of- 
fices at Alston Technical Park, in Durham, 
NC, just outside Research Triangle Park. 
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Minneapolis Hosts FSCT Educational Steering 4 : ~  t 7‘ 

,, %*-r, 
Committee Meeting with Society Educational 

g3 "r,g Committee Chairmen gidi-~s:~~, 

Representatives of Society Educational 
Committees met recently with members of 
the Federation Educational Steering Com- 
mittee in Minneapolis, MN. Topics of dis- 
cussion included Society-sponsored educa- 
tional activities; scholarship programs of 
the Federation and individual Societies; 
status of the A.L. Hendry Award competi- 
tion; report on the Professional Develop- 
ments Committee; and suggestions on how 
to assist Societies in enriching educational 
activities. 

The meeting was chaired by Sid Lauren, 
of the New England Society, Chairman of 
the FSCT Educational Steering Committee. 

In addition to the Chairman, the follow- 
ing Steering Committee members attended: 
Paul Baukema (Louisville); Don Boyd (Pitts- 
burgh); John Gordon (Los Angeles); Berger 
Justen (Southern); Carl Knauss (Cleveland); 
Geny Mattson (Southern); and John Oates 
(New York). 

The Society Educational Committee rep- 
resentatives in attendance included: Mary 
Somerville (Baltimore); Bryn lrvine (CDIC); 
DeVilla Moncrief (Cleveland); Gabriel 
Gabriel (Detroit); William Porter (Kansas 
City); Eduardo Villegas (Mexico): Alex 
Vignini (Montreal); Don Brody (New York); 
Ed Erickson (Northwestern): Dave Pasin 
(Pacific Northwest); Richard Granata (Phila- 
delphia); Craig Schweiger (Rocky Moun- 
tain); Howard Jerome (St. Louis); Walter 
Fibiger (Toronto); and Ed Walker (Westem 
New York). 

Guest attending was Lowell Wood, Past- 
President and Honorary Member of the 
Northwestern Society. 

Also attending was Tom Kocis, FSCT 
Director of Field Services. 

Chairman Lauren extended welcoming 
remarks, introduced Lowell Wood and the 
members of the Steering Committee, then 
called for self-introductions by the Society 
Representatives. 

Minutes of the previous meeting (June 
13, 1989, in Montreal, Canada) were then 
approved as submitted. 

their reports as the first order of business. 
The following capsules the written and/or 
verbal reports submitted and discussed. 

Baltimore 

Continued sponsorship of 10-week Ba- 
sic and Intermediate Coatings Technology 
course at Catonsville Community College; 
arrangements underway to again present the 
course this fall . . . Federation videotape, 
"The Choice," was shown at two local high 
schools, as part of their Career Day activi- 
ties; was also shown to U.S. Navy research 
personnel, as reference source for their 
summer co-op students, to build awareness 
of coatings career opportunities in corro- 
sion prevention . . . Distributed notices to 
six institutions of higher learning in the 
Baltimore area, promoting A.L. Hendry 
Awardcompetition. . .Arranged for techni- 
cal presentations at two Society meetings. . 
Scholarship awards continuing; these are 
made to children of Society members. 

C-D-I-C 

Continuing sponsorship of educational 
after-dinner presentations as part of Society 
monthly programming (technical presenta- 
tion precedes dinner). Current program year 
presentations included: slide/narrative trave- 
logue on Borneo; discussion by attorney of 
general legal matters; statistical process 
control applications in the chemical indus- 
try; computer, fiber-optics, and cellular tele- 
phone technology; review of investment 
management techniques; discussion of fire 
department's responsibilities in event of 
chemical spill, as well as dealing with haz- 
ardous waste, right-to-know, and other en- 
vironmental considerations . . . Developing 
guidelines for implementingrecently author- 
ized fund to supplement expenses for se- 
lected recipient to attend coatings short 
course. 

Chicago 

ductory coatings course at DePaul Univer- 
sity; topics covered included formulating 
techniques, raw materials, basic calculations, 
quality assurance, application methods, 
manufacturing, problem solving, and envi- 
ronmental considerations . . . Administered 
scholarships/grants-in-aid to several students 
enrolled in polymer/coatings technology pro- 
grams at various colleges. 

Cleveland 

Expanding support for Northeast Ohio 
Science Fair; promotional mailing sent to 
70 area high schools advising of Society 
awards for coatings-related projects, as well 
as listing suggested topics and offer to pro- 
vide "advisors" for interested students. 
Twenty-seven students were sponsored, 
seven of whom received cash prize awards 
from Society . . . Eight presentations were 
made at three area high school "Career 
Days," at which the videotape, "The Choice" 
was shown; efforts greatly assisted by liai- 
son with Northeast Ohio Science Teachers 
Association. . . Considering participation in 
local Junior Achievement program for 1990- 
1991 . . . Major activity continues to be 
development of Annual Advances in Coat- 
ings Technology Conference; 1990 event 
scheduled for June 6-7, at NASA Lewis 
Research Center. 

Detroit 

Sponsorship of evening courses at Uni- 
versity of Detroit continues. Six courses are 
currently offered: Coatings Laboratory; 
Surface Coatings Technology; Fundamen- 
tal of Automotive Paint Systems; Polymer 
Technology for Coatings; Principles of Color 
Technology; and Electrodeposition . . . 
Cooperating with University of Detroit's 
Dept. of Continuing Education to offer in- 
house training courses, designed specifically 
for companies participating; two courses 
being offered this year . . . Annual FOCUS 
conference, held April 25, had as its theme, 
"Pollution: Prevention, Control, Elimina- 

Jointly sponsor educational activities tion". . . Again donated funds in support of 
Rep0rts On Activities with local Paint and Coatings Association. . Eastern Michigan University's workshop for 

Society representatives had been asked Held two-day SYMCO seminar on regula- high school teachers . . . Committee Chair- 
to prepare brief summaries of their educa- tory affairs and compliance; first day per- man accompanied Steering Committee 
tional activities for presentation at the meet- tained to trade sales, second day to indus- member John Oates on his visit to Univer- 
ing, and Chairman Lauren had scheduled trial coatings . . . Presented 16-week intro- sity of Detroit, to review coatings program 
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there. . . Contributed $4,000 to University 
of Detroit Polymer Institute, for research 
underway on paint-related resins . . . Con- 
tinue to make available Federation A/V 
programs on a loan basis to area paint com- 
panies and students in coatings courses . . . 
Plan to continue holding Education Night; 
next event to feature speaker from local uni- 
versity. 

Kansas City 

Main activity is continuing participation 
in local Science Fair. Committee members 
judge coatings-related projects; winning 
students are awarded saving bonds and their 
high school science departments receive 
checks in matching amounts. These are pre- 
sented at Society monthly meeting, to which 
parents and teachers are also invited . . . 
Contributed $500 to University of Missouri- 
Rolla scholarship fund, for students pursu- 
ing degrees in polymer science and coat- 
ings. 

Los Angeles 

Development of undergraduate coatings 
program at California Polytechnic State 
University at San Luis Obispo is proceed- 
ing on schedule, with first group of students 
to be enrolled this fall. Incoming freshman 
will attend June 20-29 introductory short 
course. The students will be subsequently 
employed in summer jobs at local paint 
companies to gain hands-on experience. 
Special effort is being made to recruit dis- 
advantaged students; committee has been 
formed for this effort, and will include as- 
signment of a mentor for each student, to 
serve as a role model . . . Sponsorship of 
evening basic coatings technology course 
continues, as does scholarship program 
(funded by Society for students planning to 
major in some aspect of coatings technol- 
ogy). 

Louisville 

Major activity is continuing education 
courses offered in Surface Coatings Tech- 
nology at University of Louisville, co-spon- 
sored with Department of Chemical Engi- 
neering. Students are offered an integrated 
overview of the composition, formulation, 
manufacture, and end-use and application 
of surface coatings. The courses, offered in 
four semesters, are designed to complement 
one another, but can be taken independently 
. . . Annual symposium topic this year was 
Hazardous Waste Reduction . . . Society 
committee developed programming for 1990 
Federation Spring Seminar, held in Louis- 
ville, May 16-17. 

Mexico 

Sponsored course, presented by John 
Gordon, on "Philosophy of Paint Formula- 
tion," held April 24-27, in Guadalajara, with 
95 technicians attending; event was vide- 

o ta~ed.  with simultaneous translation to 
.Spanish, and will be offered to Latin Ameri- 
can market. . . Holding third annual techni- - 
cal symposium in Puebla; because of in- 
crease in number of lectures, concurrent 
sessions will be held . . . Seeking closer 
liaison with U.S. and overseas colleges, to 
promote interest among instructors to pres- 
ent lectures in Mexico . . . Planning to pro- 
duce Spanish translation version of "The 
Choice." 

Montreal 

Continuing sponsorship of bilingual 15- 
week course on coatings technology; stu- 
dents successfully completing course are 
awarded certificates. . . Distributed notices 
to six local colleges, promoting A.L. Hen- 
dry Award competition . . . Assisting in 
judging entries in Science Fair. 

New England 

Continue support and promotion of coat- 
ings and adhesives program at the Univer- 
sity of Lowell. The M.S. program in the 
Plastics Engineering Dept. has approxi- 
mately 40 students anending evening classes, 
and last year granted three degrees. New 
B.S. program in applied chemistry with an 
option in coating is being offered as an eve- 
ning program for technicians in the coatings 
industry . . . Awarded scholarships to four 
full-time college students who authored best 
coatings-related essays. 

New York 

Educational activities jointly sponsored 
with local Paint and Coatings Association. 
Course on Simplified Organic Chemistry 
for Coatings Technologists, which had been 
offered every other year, has been merged 
into the course, Understanding the Basics of 
Coatings I & 11. This is a two-year, four- 
semester curriculum; each one year, two- 
semester module is a complete course in 
itself and may be taken independently-a 
certificate of completion is issued to stu- 
dents who achieve a grade of " 9  or better. 
Each of the four semesters qualifies for three 
CEU's of credit. . . Laboratory Course for 
Paint Technicians is designed for newcom- 
ers to the industry, and combines basic the- 
ory with demonstrations and "hands-on" lab 
exercises; course is offered when survey of 
membership indicates sufficient interest. . . 
Ongoing effort continues toward establish- 
ing Coatings Center at Fairleigh Dickinson 
University (East Rutherford, NJ), where 
Understanding the Basics course is pre- 
sented; underway currently is development 
of teaching outline, to be followed by a 
laboratory exercise curriculum . . . Assisted 
in presentation of continuing series of semi- 
nars preceding regular Society monthly 
meetings, at which expert speakers update 
members on regulatory matters . . . Seeking 

teaching outlines for college level lab ex- 
periments on coatings technology, as well 
as support literature to supplement member 
presentations of "The Choice". . . Continu- 
ing scholarship funding. 

Northwestern 

Held third annual Education Night, at- 
tended by several local high school students 
and their science teachers, as well as 25 
students from North Dakota State Univer- 
sity. Federation representatives joined in- 
dustry speakers in promoting coatings ca- 
reeropportunities . . .Topic of Annual Spring 
Symposium was "Coatings and the Envi- 
ronment"; featured presentations were on 
formulation, waste clean-up, regulations, and 
ramifications of EPA rules . . . Members 
visited several area high schools to promote 
awareness of career opportunities in the 
coatings industry and to show "The Choice" 
videotape . . . Continuing funding support 
of NDSU scholarship program. . . Planning 
to establish cash award for best paper(s) 
authored by local science students on some 
aspect of coatings technology . . . Assisted 
in development of programs for monthly 
Society meetings, which feature two speak- 
ers-ne on a technical subject, and one on 
a general topic. 

Pacific Northwest 

Continuing funding support for scholar- 
ship program . . . Members presented "The 
Choice" videotape at various local high 
schools. . . Vancouver Section sponsoring 
introductory and advanced coatings tech- 
nology courses at Kwantlen College, as well 
as advanced course for applicators at the 
British Columbia Institute of Technology. 

Philadelphia 

Sponsored introducto~y coatings tech- 
nology course, held at Northeastem Chris- 
tian Junior College; course was designed 
for new coatings formulators, as well as 
sales and marketing personnel in coatings 
and allied industries, and qualified for 3.6 
CEU credits . . .Annual spring seminar had 
as its topic, "Advances in Technology to 
Meet New VOC Regulations." 

Piedmont 

Initiated scholarship program for local 
college undergraduate chemistry students 
who expressed interest in pursuing coatings 
career. . . Continuing sponsorship of sum- 
mer co-op programs for local college chem- 
istry majors; have placed three students in 
this year's program. 

Rocky Mountain 

Little activity due to diminished Society 
membership and lack of ability to maintain 
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continuity. Donated $1,000 to Cal Poly for 
new coatings program. 

St. Louis 

Hosted annual Education Night: 53 high 
school mathematics, chemistry, and science 
teachers from Central Missouri and South- 
em Illinois attended. "The Choice" video 
tape was shown, and number of teachers 
requested subsequent presentations to their 
students; program included demonstration 
of some typical coatings lab chemical reac- 
tions, and teachers were presented with 
copies of procedures for their use in dupli- 
cating the reactions in their classrooms. Also 
scheduling several field trips for local high 
school science classes; will visit participat- 
ing paint and resin plants in the St. Louis 
area. . . Announced availability of scholar- 
ship funding to attend University of Mis- 
souri-Rolla short coursc, for pcrsonncl cur- 
rently employed in local coatings industry: 
qualification criteria currently being devel- 
oped for awards, which are to be presented 
this fall. 

Southern 

Close liaison continues to be maintained 
with University of Southern Mississippi 
through support of scholarship program and 
sponsorship of annual Water-Borne and 
Higher Solids Coatings Symposium . . . 
Sponsor A.L. Hendry Award for best un- 
dergraduate student-authored paper on some 
aspect of coatings technology. . . Continu- 
ing sponsorship of one-day seminars on 
various topics at Society Sections. 

Toronto 

Continuing to promote and support coat- 
ings courses offered at George Brown Col- 
lege, through Industry Advisory Committee 
and providing industry lecturers; currently 
reviewing curriculum and lecture notes to 
assure students are presented "state-of-the- 
art" material. Lecture notes will be com- 
piled to serve as course text; considering 
videotape of test procedures to supplement 
the new text. 

Western New York 

Scholarship program was expanded as 
result of matching funds provided by Buf- 
falo PCA; three scholarships ($800 each) 
were awarded to full-time college students 
who are dependents of Society members.. . 
Distributed promotional material on A.L. 
Hendry Award compctition to arca colleges/ 
universities . . . Presented "The Choice" 
videotape at 17 local high schools, and at 
Science Exploration Day at State Univer- 
sity of New York at Buffalo; presentation 
was supplemented with commentary and 
experiments provided by Society members 
. . . Continuing participation in local science 
fair, judging and providing cash awards. 

Survey of Society Financial 
Support for Educational 

Activities 

As noted in the reports, many Societies 
have ongoing scholarship programs; these 
provide substantial funding which makes a 
significant contribution to the effort to re- 
cruit students into the coatings industry and 
are deserving of due and proper recogni- 
tion. 

Accordingly, a tabulation of funds con- 
tributed by Societies to subsidize educa- 
tion-related activities is being compiled for 
publication. 

The tabulation, to be published in JCT, 
is proposed as an annual effort. 

Hendry Award Competition 

The Southern Society A.L. Hendry 
Award competition is administered by the 
Educational Steering Committee. 

The Award ($1.000) is for the best un- 
dergraduate student-authored paper on some 
aspect of coatings technology: deadline for 
receipt of manuscripts is July 1. 

Rules of eligibility for the competition 
were changed this year, to include review- 
type papers, and to reflect the contributions 
of the faculty advisor to a student paper 
based on original research, by including his/ 
her name as co-author. 

Increased promotional efforts have 
broadened awareness of the competition, 
and Chairman Lauren thanked the Society 
representatives for their cooperation in this 
regard. 

Review of Federation 
Scholarship Program 

Federation scholarship funding for the 
1990-91 academic year totals $43,000 (up 
from $40,000 appropriated for 1989-90), dis- 
tributed among six schools: University of 
Detroit-$2.000; Eastern Michigan Univer- 
sity-$9,000: Kent State University- 
$7,000; University of Missouri-Rolla- 
S9,000; North Dakota State University- 
$10,000; and University of Southern Mis- 
sissippi-$6.000. 

The funding reflects the appropriations 
recommended by the Steering Committee 
for each school. 

Scholarship funding for the University 
of Waterloo was not renewed this year be- 
cause that school does not have an under- 
graduate coatingsprogram. The facility there 
has been advised that "the door is open" for 
scholarship support and was encouraged to 
pursue development of an appropriate un- 
dergraduate curriculum. In recognition of 
Waterloo's excellent graduate program. 
however, Steering Committee has recom- 
mended to the Federation's Coatings Indus- 
try Education Fund that the school be con- 
sidered for a fellowship grant. 

Meanwhile, the Federation has appro- 
priated $20,000 to help establish a coatings 
degree program at California Polytechnic 
State University at San Luis Obispo; this 
has been augmented by a $5,000 grant from 
CIEF. A planned curriculum of coatings 
courses is in place, and the program is to get 
underway this fall. Initially, program will 
lead to B.S. degree in Polymer Chemistry 
with Concentration in Coatings; subse- 
quently, full curriculum of coatings courses 
is planned. Co-op internships are included 
in the program. 

Chairman Lauren commented that the 
Steering Committee is undertaking to de- 
velop closer ties with the schools receiving 
scholarship funds. Each school is being vis- 
ited by a Steering Committee member, to 
learn more about their programs, faculty, 
and students. Thus far, three schools have 
been visited (John Oates, to University of 
Detroit and Eastem Michigan University; 
and Paul Baukema, to University of Mis- 
souri-Rolla). 

John Oates reported that there are cur- 
rently between 50 and 60 students enrolled 
in the coatings program at Eastern Michi- 
gan University, most of whom are recruited 
from junior colleges. EMU'S "capture rate" 
(number of graduates entering the coatings 
industry) is high-in the last three years. 30 
of 46 graduates have entered the coatings or 
allied industries. 

At the University of Detroit, coatings 
courses are offered through the Department 
of Chemistry and Chemical Engineering. 
The University sponsors a series of evening 
courses, taught on campus, in conjunction 
with the Detroit Society. Industry personnel 
serve as instructors for these courses, which 
cover such topics as polymer technology, 
principles of color, fundamentals of auto- 
motive paint systems, and electrodeposition. 
Thc University also assists the Society Tech- 
nical Committee in its project work. 

On his visit to University of Missouri- 
Rolla, Paul Baukema said he was impressed 
with the program, courses, and facilities, 
and that the operation there is "hands-on" 
oriented. 

Rolla's capture rate varies each year, 
but a fair number do join coatings manufac- 
turers or supplier firms. As is the case at 
EMU. a portion of each graduating class go 
on to graduate study. 

Report on Professional 
Development Committee 

Activities 

Tom Kocis briefly reported on the ac- 
tivities of the Professional Development 
Committee, which are aimed at promoting 
continuing educational opportunities for 
coatings industry personnel. 

The series of regional seminars on Sta- 
tistical Process Control was repeated and 
was again well attended and received. Initi- 
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ated in 1987, the seminars are now in their 
fourth year and have attracted almost a thou- 
sand registrants; conducted by Dr. Peter 
Hunt, they are specifically aimed at the 
application of SPC to coatings industry 
operations. 

PDC is developing two 1'12-hour ses- 
sions for Annual Meeting presentation, one 
on "Advanced Topics in Coatings Research" 
and a second on "Testing: The Key to the 
Quality Revolution." The "Testing" session 
is a step in the Committee's ?bjective to 
build awareness of the importance of accu- 
rate and reproducible testing. 

The FSCT memberlcareer survey, con- 
ducted by the Committee, yielded a 50% 
return. Responses are being correlated and 
results will be published in JCT. As with the 
previous survey (conducted in 1986). re- 
sults will provide a useful database on FSCT 
membership which will assist PDC efforts 
to develop continuing educational programs 
of interest. 

Suggestions on How to Assist 
Societies to Enrich Educational 

Activities 

Chairman Lauren noted that program- 
ming for Society monthly meetings is an 
important educational effort, and that good 
technical presentations are vital to main- 

taining member interest and attendance. 
Good programming requires careful plan- 
ning and scheduling, but speakers do not 
always deliver up to expectations+r may 
cancel on short notice, resulting in last-min- 
Ute search for a replacement. 

With modem videotaping capability, he 
said, it should be possible, at modest ex- 
pense, to arrange to videotape outstandingly 
good presentations on subjects of particular 
interest after they have been previewed at a 
Society meeting. The taping could be ac- 
commodated in a studio or similar setting 
for best results, and a videotape library of 
such presentations could be developed which 
could provide a Society with a replacement 
for a canceled speaker on short notice, as 
well as serve to broaden the audience for an 
outstanding talk that might otherwise be 
limited to a "one night stand." 

There was much interest expressed in 
the suggestion, and Chairman Lauren said 
he would pursue the proposal. A question to 
be answered is whether this should be im- 
plemented by the Educational Steering 
Committee or the Professional Development 
Committee, should it meet with approval 
and be deemed worthy of funding, and he 
will discuss with the Chairman of PDC. 

On another topic, it was noted that de- 
veloping a comprehensive teaching outline 
for a coatings course is a formidable task, 

and it would be extremely helpful to those 
who are involved in or contemplating such 
an undertaking if a Society with such an 
outline in place would be willing to share 
that information. 

It was pointed out that much time and 
effort goes into the development of a sylla- 
bus, and a Society wishing to access the 
material should anticipate paying a stipend 
to do so. 

Open Forum 
Eastern Michigan University sponsors 

an annual summer workshop for area high 
school chemistry teachers, to acquaint them 
with the coatings industry, its technology, 
and its career opportunities, so that they can 
carry this information back to their students; 
this has assisted EMU'S recruitment pro- 
gram-and is an activity that could be spon- 
sored by a Society to help promote interest 
in coatings careers among local high school 
students . . . In presentations of the vide- 
otape. "The Choice," it would be helpful to 
have academic, as well as industry, person- 
nel on hand to provide supplementary com- 
mentary . . . FSCT annual "Guide to Coat- 
ings Courses" will be updated for 1991; re- 
quests for information on Society-sponsored 
courses, symposia, and seminars will be sent 
to Educational Committee Chairmen in 
November. 

[ VANCE LABORATORIES, INC. 1 
Analytical Services for the Coatings Industry in the areas of Raw 
Materials Testing, New Product Development, and Quality Control/ 
Quality Assurance 

Specification Testing and Instrumental/Interpretive Analytical 
Capabilities are offered in these areas: 

VOC by ASTM D3960 Gas Chromatography (GC) 

Fourier Transform Infrared 
Spectroscopy (FTIR) Thermal Analysis (TA) 

~ Gel Permeation Chromatog- Tensile/Compression Testing 
raphy (GPC) 

Vance Laboratories, Inc. 
Carmel Science & Technology Park 

12202 Hancock Street, Carmel, Indiana 46032 
f n i w \  c w n  an-n 
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Non-Osmotic, Defect-Controlled 
Cathodic Disbondment 

Of a Coating from a Steel Substrate 

Jonathan W. Martin, Edward Embree, and Wynee Tsao 
National Institute of Standards & Technology* 

A non-osmotic, defect-controlled cathodic disbond- 
ment model for coating failure is proposed for ex- 
plaining experimental results which were inconsis- 
tent with an osmotically-controlled disbondment 
process. The proposed model attempts to integrate 
the physics of blister initiation and growth (that is, the 
development of internal stresses and the fracture of 
the coating from the substrate) with the better eluci- 
dated chemistry of blister growth. The proposed 
model has many features which are analogous to the 
buckling and stress corrosion cracking models pro- 
posed for other materials. It also provides an alterna- 
tive explanation for the well-known barrier effect in 
coatings. 

INTRODUCTION 

It is generally agreed that the first step in the cathodic 
disbondment of the coating from unscribed coated panels 
is the formation of one or more layers of water in the 
interfacial region between the coating and the substrate.' 
The presence of this interfacial water greatly reduces the 
adhesive strength of the coating through a process called 
water disbondrnent.' 

Once the wet adhesive strength of the coating has been 
reduced, a cathodic blister can form at a weak point' or 
at a cation ingress in the coating; that is, at a 
defect. The principal mechanism for blister formation is 
believed, by many, to be osmotic d i~bondment ;~ .~  that 
is, disbondment of the coating from the substrate result- 
ing from the build-up of pressure in the interfacial region 
when water is transported into and through the coating 

under a solute gradient. Osmotic disbondment also con- 
tributes to blister growth through the exertion of peel-type 
stresses on the delamination tip at the periphery of a 
blister. ' 

The original objective of this research was to determine 
the temporal variability in the cathodic disbondment for 
30 unscribed, nominally identical coated steel panels im- 
mersed in a 5% solution of NaCl in water. The intent was 
to identify the sources of variability and to clarify the rate 
limiting steps in cathodic delamination. As the research 
progressed, however, it became evident that our experi- 
mental observations were not consistent with an osmoti- 
cally-controlled blister growth process. Thus, our efforts 
were redirected toward identifying a non-osmotic blister . - 
initiation and growth mechanism. 

EXPERIMENTAL 

The experimental procedure for the unscribed panels is 
almost identical to the one described in Martin et aL9 for 
scribed panels. Only differences, therefore, are highlighted. 

Thirty matte-finished, SAE 1010, low carbon, cold- 
rolled steel panels were selected, each having dimensions 
of approximately 100 x 150 x 0.8 mm and surface 
roughnesses ranging from0.9 to 1.3 p.m. The panels were 
vapor degreased in trichlorethylene in accordance with 
ASTM D 609-73 (1980)" prior to applying the primer. 
This cleaning procedure was in addition to the one per- 
formed by the panel manufacturer. 

The primer and topcoat were applied over the de- 
greased panels as described in Martin et al.;9 that is, one 
layer of primer and two layers of topcoat. After each 
coating layer was applied, the coating system was cured 
in an oven at 70°C for 24 hr. The thicknesses of primer 
and primer-plus-topcoat were taken at eight locations on 
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Table 1-Comparison of the Primer, Topcoat, and Primer-Plus- 
Topcoat Thicknesses for the Scribed (Martin et al. 1989) 

and Unscribed Continuously Immersed Panels 

Primer Topcoat Primer +Topcoat 
(am) (am) (am) 

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. - ~ - 

Scribed . . . . . . .  74.6 13.5 65.4 15.1 140.0 19.2 
Unscribed.. . . . 78.5 3.8 66.9 5.9 145.4 7.3 

each panel. As shown in Table 1, the primer, topcoat, and 
primer-plus-topcoat thicknesses were not significantly 
different from those of the scribed panels. 

Prior to immersing the unscribed panels in a 5% solu- 
tion of NaCI, having a pH of 7 .0  * 0.1 ,  the edges of the 
panels were protected by dipping them into a molten 
solution of hot-melt adhesive. Hot-melt adhesive was 
applied, instead of tape,' because the coating on the 
unscribed panels tended to crack and corrode after long 
immersion times (greater than 2000 hr) at the intersection 
of the coating and tape. This did not occur in the hot-melt 
adhesive panels, even after 8000 hr of immersion. 

All of the continuously immersed, unscribed panels 
failed through cathodic blistering. The initiation sites of 
the cathodic blisters were randomly distributed over the 
surface of the panels, making it difficult to use the sys- 
tematic procedure, described in Martin et al.,' for evalu- 
ating the amount of panel degradation. Instead, a new 
procedure was instituted in which the initiation site of 
each blister was visually located and its diameter mea- 
sured after each inspection. Estimates of the percent of 
the sampling area degraded, the measure of degradation 
used in Martin et al. ,9 were then made using a computer 
program developed by Tsao and Martin." 

RESULTS 

The continuous immersion experiment for the un- 
scribed panels was terminated after 5856 hr. At that time, 
24 of the 30 panels exhibited cathodic blisters, while the 
other six panels remained blister-free. Curves showing 
the percent area degraded versus immersion time are 
plotted in Figure 1 for the 24 blistered panels. These 
curves correspond to the scribed panel degradation curves 
presented in Figure 3 of Martin et al.' 

The radial growth of the blisters on two of the panels 
versus immersion time are presented in Figure 2. Only 
one blister formed on the first panel (Figure 2a), while 
multiple blisters formed on the second panel (Figure 2b). 
Of the 24  panels which blistered, 23 exhibited multiple 
blisters. 

From the shape of the radial growth versus immersion 
time diagrams, the cathodic blistering process (Figure 3) 
can be partitioned into two periods-an incubation pe- 
riod, of length h, during which no blisters appeared, 
followed by a blister initiation and a growth period. Dur- 
ing the blister initiation and growth period, radial growth 
was constant in time; that is, drldt = k, where r is the 
radius of the blister and k is a constant. Thus, knowing 
the incubation time, h,,, and the rate of radial growth, kij, 
for the i-th blister on the j-th panel, its radius, rij, could 
be predicted by 

I ,  = k ,  (t - h,) fort > h,, (1) 

where t is the immersion time. For the blisters in this 
experiment, the average rate of radial growth, k ,  was 
1.86 x lo-' cmls. From equation ( I ) ,  it follows that the 
area of disbondment, Aij(t), for the i-th blister on the j-th 
panel after an immersion time t can be predicted from 

while the total disbonded area for the j-th panel can be 
determined by summing the contribution from each of the 
blisters on the j-th panel; that is, 

n n 
A,@) = Z A,, (t) = ): 77 k ,  ( t  - hill2 . 

i = l  i = l  
(3) 

Ordinarily, equation (3) would be sufficient for deter- 
mining the percent area of a panel degraded versus time 
(the curves in Figure 1). Practically, however, equation 
(3) does not account for blisters growing into the edge of 
a panel or the coalescence of blisters. Since these events 
tend to occur at a high degradation percent, equation (3) 
only provides a good estimate of early degradation; that 
is, disbondment percents below approximately 10%. To 
account for the edge and blister coalescence effects and to 
facilitate comparisons with the previously published data 
for scribed, continuously immersed panels,' a computer 
program was written which computes the percent of the 
sampling area which has degraded at each inspection 
period." The output from this analysis is plotted in 
Figure 1. 

From an inspection of percent area degraded versus 
immersion time curves (Figure I),  most of the variability 

TIME (h x 1000) 
Figure 1-Percent area degraded vs Immersion time for 24 of 
the unscribed panels. Six panels remained blister-free and 
thus the degradation curves for these panels do not appear 
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CATHODIC DISBONDMENT OF A COATING 
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Figure 2-Increase in blister radius with immersion times for two panels: (a) panel with a single blister, and (b) panel with multiple 

blisters where the blisters are numbered in the order of their appearance 

in the degradation of the unscribed panels can be attribut- 
ed to variability in the panel incubation times as opposed 
to variabilities in the blister growth rates. The blister 
incubation times ranged from 1200 hr to greater than 
5856 hr (the time that the immersion test was terminated), 
while the growth rates of the blisters remained relatively 
uniform. A multivariate regression analysis was per- 
formed to determine if the panel incubation times were 
dependent on the primer, topcoat, or primer-plus-topcoat 
thicknesses. No such dependency was found; that is the 
incubation time for a panel does not depend on the thick- 
ness of any of the coating layers. 

While the between-panel variability in the incubation 
times was quite high, the within-panel variability in the 
incubation times was quite small; that is, once the first 
blister formed on a panel, others soon appeared (see 
Figure 2). A low within-panel variability indicates that 
either the entire coated surface of a panel becomes 
"weak" at the same time or that the first blister somehow 
"weakens" the coating, making it more favorable for the 
creation of new blisters. This latter process is often 
termed a contagion process.12 Evidence for a contagion- 
type process in coating degradation has been reported by 
at least two researchers, Nguyen and Lin13 and Leid- 
heiser et a1.,I4 who observed that chloride ions could be 
transported interfacially over long distances. At this time, 
our experimental data are not refined enough to discrimi- 
nate between these two processes. 
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When a blister first appeared on a panel, it tended to 
have an almost spherical shape (see Figure 4a). This 
spherical shape became distorted when the diameter of 
the blister exceeded approximately one centimeter (see 
Figure 4b), whereupon the blister became wrinkly and 

b h d  TlME 
Figure 3--Incubation and blister growth periods 
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flaccid in appearance. This wrinkly, flaccid appearance 
came about because the blister volume was only partially 
filled with liquid. As shown in Figure 2, this change in 
appearance did not affect the radial growth rate of the 
blister, which remained constant and linear in time. 

Several panels containing small, spherical shaped blis- 
ters were removed from the immersion liquid and imme- 
diately lanced with a needle to obtain a qualitative assess- 
ment of the liquid pressure within a blister. When lanced, 
the blisters neither contracted nor released liquid from the 
incision. In some cases, the blister's spherical volume 
was almost devoid of liquid. Similar observations have 
been made by other researchers; for example, see the 
discussion by Cannegieter in Bullett and ~ u d r a n . '  

Blisters on 15 of the panels (20 blisters in all) were 
physically and chemically characterized at the time the 
panels were terminated from the immersion experiment; 
the termination times for these censored panels ranged 
from 2600 to 5856 hr. The following measurements were 
made on each blister: primer thickness, topcoat thickness, 
and primer-plus-topcoat thickness, radius, pH of the blis- 
ter liquid, and the Na' and C1- ion concentrations of 
the blister liquid using the procedures described in 
Nguyen and Lin." The average, standard deviation, and 
range of these measurements are presented in Table 2. 

From the experimental measurements reported in Table 
2 and from other statistical analyses, the following obser- 
vations were made: (1) the blisters remained almost circu- 
lar in shape except when blisters coalesced or grew into 
the edge of the panel; (2) the coating film over all of the 
blisters remained intact for the duration of the immersion 
experiment except for one blister which had corrosion 
products exuding from it; (3) the substrate underneath the 
blisters was generally free of corrosion, except for a small 
corroded area near the center of a blister and for the 
blister having a ruptured film; (4) the blister liquid was 
alkaline (average pH = 9.1), except for the ruptured 
blister which had a pH of 6.73; (5) the thicknesses of the 
primer, topcoat, and primer-plus-topcoat at the blister 
sites were not significantly different from the thicknesses 
of the coating layers over nonblistered areas of a panel; 
and (6) the sodium and chloride ion concentrations of the 
blister liquid were not significantly different from each 
other (the average Naf ion concentration was 1.9% by 
mass while the average C1- ion concentration was 2.2% 
by mass), but they were much less (60% less) than the 
concentrations of the ions (5% Nat and 5% CI-)  in the 
immersion liquid. 

Multivariate regression analyses were performed to de- 
termine if the Na' ion concentration, CI- ion concen- 

Figure 4--Blister appearance (a) shortly after blister initiation, and (b) after the blister has increased in diameter. Circular dot is 
0.64 mm in diameter 
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tration, or the pH of the blister liquid were statistically 
dependent on total immersion time, blister growth time, 
primer thickness, topcoat thickness, primer-plus-topcoat 
thickness, blister radius, ion concentration, and pH. It 
was concluded from this analyses that there was no statis- 
tical dependency on any of these variables. Several uni- 
variate plots demonstrating this lack of dependence are 
shown in Figure 5. 

DISCUSSION 

From the previously described experimental results and 
analyses, it was concluded that the formation and growth 
of blisters were not consistent with an osmotically driven 
process. Specifically, the following experimental results 
were unexpected: (1) the high variability in the blister 
incubation times for the panels; (2) the wrinkly, flaccid 
appearance of large blisters which continued to grow 
linearly with time; (3) the lack of positive liquid pressure 
in the small spherical blisters; and (4) the low ion concen- 
trations of the blister liquid relative to those of the immer- 
sion liquid. 

The blister growth was also not consistent with a diffu- 
sion rate-limiting process, since the incubation times for 

Figure 5--Na+ and CI- concentrations 
vs (a) primer thickness and (b) Immer- 

sion time 

the blisters did not depend on the thickness of any of the 
coating layers. Instead, our experimental observations are 
more consistent with a defect-controlled process. A non- 
osmotic bIister growth model is presented forthwith. 

A Non-Osmotic, Defect-Controlled, 
Blister Growth Model 

The proposed model attempts to integrate the physics 
of blister growth with the much better elucidated chemis- 

Table 2-Dimensions and Composition of Blister Liquid of 
20 Sampled Blisters 

Pro~ertV Average Sld. Dev. Range 
Radius (mm) . . . . . . . . . . 18.0 7.5 8.C-38.0 
Primer tk (pm) . . . . . . . . 80.6 3.0 76.2-83.8 
Topcoat tk (km) . . . . . . . 64.7 12.4 43.2-78.7 
Primer + topcoat 

tk (pm) . . . . . . . . . . . . 145.3 13.1 127.0-160.0 
Sodium ion conc. 

(% by mass) . . . . . . . . I .9 0.6 0.14-3.1 
Chloride ion 

conc. (% by mass) . . . 2.2 0.4 0.8-2.6 
p H . .  . . . . . . . . . . . . . . . . 9.1 1 . 1  6.7-10.3 
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Figure 6--Schematic of elastic bonding between coating and metal oxide layer tor (a) a fully-cured coating subject to tensile 
stress P,, and (b) a fully-cured coating immersed in an electrolyte and subject to compressive stress PC. Distance between 

coating and substrate is exaggerated. The symbol W indicates a water molecule 

try of blister growth. The physics of blister growth in- 
volves the development of internal stresses within a coat- 
ing and the fracture of the coating from the substrate as 
the blister grows. For this reason, the description of the 
proposed model begins at the time the coating is first 
applied to the substrate. 

As a coating cures, chemical and physical bonds are 
established between the coating and the metal oxide lay- 
er.15-'8 These bonds are assumed to elastically connect 
the coating to the metal oxide and, hence, they are mod- 
eled as springs (see Figure 6a). The number and density 
of chemical bonds formed depend on the adsorption prop- 
erties of the resin ( i .e . ,  the functionality and flexibility of 
the polymer molecule and its ability to interact with the 
metal oxide surface), the nature of the solvent, the nature 
of the metal oxide layer, and the curing temperature." 
Since the functional groups on the coating polymer com- 
pete with the solvent for atomic adsorption sites on the 
metal oxide layer, it is postulated that even the most 
highly adsorbing polymers occupy only a small fraction 
of the total number of available sites on the metal oxide 
layer.I7 Thus, as the solvent is eliminated from the cured 
coating, many sites become available for water adsorp- 
tion." 

When a coating solidifies, it contracts quasi-isotropi- 
cally causing its modulus of elasticity to increase and 
inducing an in-plane tensile stress, P,, within the coat- 
ing20-23 (Figure 6a). This in-plane tensile stress can be 
quite high, often being in the 1-15 MPa r a ~ ~ g e . ~ ' . ~ ~  

When a fully cured, coated panel is immersed in a 5% 
NaCl solution, water and, to a much lesser extent, sodium 
and chloride ions, permeate the coating. In the case where 
the interfacial solute concentration is less than the solute 
concentration of the immersion liquid, the driving force 
for water permeation is probably a concentration or a 
hydrostatic pressure gradient. Of the water which perme- 
ates into the coating, some is absorbed by the coating, 
particularly at the coatinglpigment interface,25 while the 
rest is adsorbed in the interfacial region. 

Water absorbed by the coating causes it to swell, which 
in turn causes the in-plane stress within the coating (see 
Figure 6b) to change from a tensile to a compressive 
stress, P,.22.24 This change can occur quite rapidly. For 
example, the in-plane tensile stress for Artamonova's 
dry, fully-cured, epoxy film was approximately 10 MPa; 
but, after five hours of immersion in water, the internal 

stress changed to a 5 MPa compressive stress. This com- 
pressive stress remained constant for the duration of the 
immersion test, which was approximately 100 hr. 

Water adsorbed within the interfacial regions causes 
the bonds between the coating and the substrate to extend 
(see Figure 6b). This extension continues until either the 
forces induced by the elastic extension of the bonds equal 
the forces required to adsorb additional water within the 
interfacial region or the interfacial chemical bonds rup- 
ture. If chemical bonds are ruptured, then the induced 
loads are redistributed to the surviving chemical bonds, 
causing a reduction in both the wet and dry adhesive 
strength of the coating. It is believed, however, that the 
rupture of interfacial bonds in the absence of electro- 
chemical activity is not an important mode of disbond- 
rnent.' 

A non-osmotically formed blister forms over a dis- 
bonded area of a coating. A disbonded area can be present 
in the cured coating or it can be created through electro- 
chemical processes. It is postulated that neutral blisters 
arise over disbonded areas within the fully cured coating; 
while a cathodic blister emanates from a randomly locat- 
ed cation ingress point in the coating, where the cation 
ingress point may be a thin layer of coating, as opposed 
the thread-like capillary depicted in Figure 7. 

Once ions collect within the interfacial region of a 
coating, an electrochemical corrosion cell is created in 
which iron is dissolved at the anode 

while oxygen is reduced at the cathode 

Over time, the concentration of hydroxide ions increases 
until the pH of the interfacial liquid is sufficiently high to 
cathodically disbond the coating from the ~ubs t r a t e '~ . "  
(see Figure 7a). In the absence of a high mechanical 
stress, the pH of the interfacial liquid may have to be 
quite high for disbondment to occur, perhaps the p~~~ 
has to be as high as 14. Cathodic disbondment continues 
undetected by visual inspection until the diameter of the 
disbonded area reaches a critical length, 1, (critical), 
whereupon the coating buckles, forming a blister (see 
Figure 7b). The high variability in the observed incuba- 
tion times for our blisters is probably due to variables 
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associated with the buildup of the pH within the interfa- 
cial region, specifically, the nature of the cation ingress 
point, the initial size of a disbonded area underneath a 
cation ingress point, and the temperature of the immer- 
sion liquid. 

The disbonded coating film can be viewed as a thin 
structural plate loaded in biaxial compression and, as 
such, the coating buckles (see Figure 7b) whenever the 
diameter of the disbonded area exceeds a critical length, 
I, (critical). At first, the buckled coating assumes a 
spherical shape which is accentuated when the panel is 
removed from the immersion liquid, since the blister is no 
longer subjected to hydrostatic forces and, therefore, the 
compressed coating film is freely able to deflect in the 
direction normal to the plane of the coating. For small 
diameters, the blister maintains its spherical shape; while 
for large blister diameters, the coating film collapses 
around the partially liquid-filled blister producing a wrin- 
kly appearance in the blister film. 

The critical compressive load, PC, at which the coating 
buckles, is given by the Euler equation2' 

where 

E = the Young's modulus of elasticity of the coating: 
I = the moment of inertla of the coating: and 
I, = the diameter of the disbonded area 

and where for the undetached coating, the moment of 
inertia, I ,  per unit width is equal to a constant times the 
third power of the adhesive thickness, t,; that is, I = 

constant X t:. This proposed buckling mechanism has 
been previously proposed for the buckling of plywood28 
and the interlaminar disbondment model of high strength 
 composite^.^^ 

In equation ( 5 ) ,  the critical compressive load, PC, is 
proportional to the flexural rigidity, El,  of the coating (a 
measure of its resistance to bending), inversely propor- 
tional to the square of the unsupported diameter, I,,, and 

independent of the strength properties of the coating or 
chemical bonds between the coating and the substrate. 
According to Vizzini and L a g a ~ e , ~ '  the coating boundary 
conditions in Figure 7 are assumed to be clamped at a 
distance from the disbondment front, which prevents the 
vertical rotation of the coating. Locating the clamps at a 
distance from the disbonding front reduces the compli- 
ance of the coating and thus the critical compressive load 
required to buckle the coating. As discussed in Vizzini 
and L a g a ~ e , ~ ~  clamped boundary conditions are reason- 
able approximations to the real loading conditions. 

When the coating buckles, both shear and normal 
stresses are imposed on the periphery of the delaminating 
blister.27330 Blister growth depends on ( I )  the magni- 
tude of the shear and normal stresses; (2) the pH of the 
blister liquid; (3) localized swelling of the coating at the 
blister perimeter by water and sodium h y d r ~ x i d e ; ~ '  and 
(4) the thickness of the interfacial water layers.32 The 
shear and normal stresses elastically strain the interfacial 
chemical bonds at the periphery of the blister (Figure 8) 
making these bonds vulnerable to chemical attack. Unlike 
osmotic blistering, however, in which the dominate dis- 
bondment stress is a cleavage-type stress, the dominant 
disbondrnent stress in non-osmotic blister growth is 
shear. These shear stresses are particularly high at a 
discontinuity in the coating, like that at the delaminating 
periphery of a blister3' and their ability to rupture inter- 
facial bonds increases with an increase in the thickness of 
the interfacial water layer.32 The adverse impact that 
shear stresses have on coated panels is quite familiar to 
coating technologists, since shear stresses cause a coating 
to delaminate from the unprotected edge of a coated 
panel, explaining the common practice of protecting pan- 
el edges with an extra layer of coating. 

The shear stresses by themselves, however, may not be 
sufficient to cause blister growth. Instead, it is postulated 
that blister growth results from a stress corrosion cracking 
process in which the rate of coating disbondment depends 
on the combined effects of mechanical stresses and the 

Cation 
ingress 

Figure 7-Schematic of coating disbondment for (a) the case where I, < I. (critical), and (b) the case where I.  ? I, (critical). 
Distance between the coating and the substrate is exaggerated 
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Figure 8-Schematic of delamination 
stresses in a swelled coating whose de- 
lamination length is much greater than 
I, (critical). Blister has collapsed 
around the blister liquid (interfacial 
bonds are not shown). The symbols M, 
and p stand for an imposed moment and 

the radius of curvature  elam am in at in^ tip 

pH of the blister liquid. In the proposed stress corrosion SUMMARY 
cracking process, alkaline liquid produced from electro- 
chemical activity at the periphery of a blister attacks the 
stretched bonds on the perimeter of the blister resulting in 
an incremental advance in the blister radius. This incre- 
mental advance exposes new bonds to chemical attack. 
The proposed mechanism is similar to those proposed for 
a wide variety of materials, including the fracture of 
E-glass fibers in a high relative humidity environment3' 
and the fracture of metals in aqueous  environment^.^^ It 
does not appear to have been previously proposed for the 
cathodic disbondment of a coating from a steel substrate. 

The proposed model provides an alternative interpreta- 
tion of the so-called barrier effect in  coating^.^.'^ Spe- 
cifically, it provides another interpretation for the reduc- 
tion in blistering and corrosion when flake-like pigments 
are substituted for spherical pigments in a coating4 and 
when the thickness of the coating is increased.' Histori- 
cally, the improvement afforded by flake-like particles 
has been ascribed to reductions in water and oxygen 
permeabilities of the coating, a well-known attribute of 
flake-like  particle^.^“ An equally plausible explanation, 
however, is that the flake-like pigments increase the in- 
plane tensile and shear moduli of a coating and reduce the 
in-plane swelling of a coating." Thus, from the perspec- 
tive of the proposed model [equation (5)], the substitution 
of flake-like pigments reduces the propensity of a coating 
to blister by increasing its rigidity [EI in equation ( 5 ) ] ,  
and by decreasing the magnitude of the in-plane compres- 
sive stress within the coating. Increasing the thickness of 
a coating also increases its flexural rigidity, since the 
moment of inertia of a coating [I in equation (5)) in- 
creases by the third power of its thickness. As with flake- 
like pigments, an increase in a coating's flexural rigidity 
should increase the critical stress needed to buckle the 
coating. Unfortunately, this effect is often obscured by an 
increase in a coating's solvent retention, which can in- 
crease blistering.6 

It should be noted that the proposed non-osmotic blister 
growth mechanism is always operating, whereas an os- 
motic blister growth mechanism only acts while the con- 
centration of the salt within the interfacial region is great- 
er  than that of the immersion liquid. When both 
mechanisms are acting, their effects should be additive. 
The proposed non-osmotic blister growth model does not 
change any of the previously nominated rate controlling 
steps for cathodic delamination." It does, however, add 
two new factors-the water and sodium hydroxide swell- 
ing of the coating. Both factors affect the magnitude of 
the stresses within a coating and at the perimeter of a 
blister. 

Results from a continuous immersion, cathodic delam- 
ination experiment were inconsistent with an osmotically- 
controlled cathodic disbondment process. Specifically, 
the following results were unexpected: ( I)  the extremely 
high variability in the blister incubation times; (2) the 
wrinkly, flaccid appearance of large blisters which con- 
tinued to grow linearly with time; (3) the lack of any 
positive liquid pressure in the small spherical blisters 
when they were pierced with a needle; and (4) the low ion 
concentrations of the blister liquid relative to those of the 
immersion liquid. 

A non-osmotic, defect-controlled blister incubation 
and growth model was proposed which appears to be 
more consistent with our experimental observations. The 
steps in the proposed model are as follows: 

(1) Water absorbed by the coating induces in-plane 
compressive stress within the coating and elastically ex- 
tends the interfacial bonds. 

(2) Beneath a cation ingress point in the coating (i.e., 
a defect), an electrochemical corrosion cell is established 
in which the pH increases over time, causing disbond- 
ment of the coating from the substrate. 

(3) When the disbonded area reaches a critical diame- 
ter, the compressively loaded coating buckles, imposing 
both shear and normal stresses at the periphery of the 
blister. These stresses, in the presence of an alkaline 
solution, cause blister growth via a stress corrosion crack- 
ing process. 

The proposed buckling mechanism is analogous to 
those proposed for the buckling of plywood and the delam- 
ination of high strength composites. The proposed stress 
corrosion cracking mechanism is similar to the stress 
cracking mechanisms proposed for the fracture of E-glass 
and metals. 

The non-osmotic blister growth model provides an al- 
ternative explanation for the so-called barrier effect in 
coatings. This effect historically has been ascribed to the 
reduction in the oxygen, ion, and water permeabilities of 
a coating resulting from the substitution of flake-like 
pigments for spherical pigments or from the increase in 
thickness of the coating. The proposed model suggests 
that the reduction in blistering and corrosion may result 
from the increase in flexural rigidity and a decrease in the 
in-plane swelling of a coating when flake-like pigments 
are substituted for spherical pigments and from an in- 
crease in flexural rigidity when the thickness of the coat- 
ing is increased. Both an increase in the flexural rigidity 
and adecrease in the in-plane swelling of the coating will 
increase the critical stress required to buckle a coating. 
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Regulatory NOVEMBER 1990 

UPDATE 
This digest of current regulatory activity pertinent to the coatings industry 
is published to inform readers of actions which could affect them and their 
firms, and is designed to provide sufficient data to enable those interested 
to seek additional information. Material is supplied by National Paint and 
Coatings Association, Washington, D.C. 

Clean Air-The Senate and House Conferees are once 
again stalled in negotiations to amend the Clean Air Act. 

On September 28, Senate conferees rejected a House pro- 
posal underTitle IIof the amendments (S. 1630) affecting tail 
pipe emissions. The Senate called the offer "non-responsive" 
to an earlier proposal by the Senate. The conferees were 
scheduled tomeet on October 2, but themeeting was canceled 
when members from both houses could not agree on which 
proposal to work from. 

Meanwhile, in an effort to gain a voice in the conference, 
the White House sent Congress a list of final provisions for 
consideration. So far, the Administration has been excluded 
from the conference committee talks, and some staffers doubt 
the President's efforts will have much effect on the ongoing 
negotiations. The Administration, whose clean air package 
emphasizes cutting the costs of controls, wants to be sure the 
more "costly and onerous" provisions are deleted so as not to 
be put in the politically unpopular position of having to veto 
the measure. 

There are very few work days remaining in the lOlst 
Congress. With acid rain, toxic controls, and enforcement 
titles still to be discussed, some members have indicated they 
would prefer to wait until January to resolve their differences, 
rather than be forced into a "take it or leave it" situation. 

Superfund Budget--On October 3, as part of the appro- 
priations bill, the Senate passed a 1991 Superfund budget of 
$1.6 billion. The amount was $125 million less than that 
requested by the Administration, but adds $86 million to the 
1990 Superfund budget. The final allocation of monies for 
Superfund will be subject to any changes made in the confer- 
ence committee and to any deficit-reduction agreement. 

The Appropriations Committee made the following spe- 
cific fund recommendations for Superfund: 

(1) $20 million is resewed for worker training by the 
~af ional  Institute for Environmental Safety and Health 
(NIESH); 

(2) $10 million is added for NIESH research and $5.5 
million for the Agency for Toxic Substances and Disease 
Registry. 

(3) $3.5 million is earmarked for a waste mining technol- 
ogy center proposed for Butte, Montana, $300,000 for train- 
ing grants for minority and women contractors, $100,000 for 
a legal assistance demonstration project in Vermont, $495,000 

for a University of North Dakota Energy and Environment 
Research Center and $5 million for relocation assistance for 
residents at the Koppen Texarkana Superfund site in Texas. 

L e a d a n  October 4, the Senate Environment and Public 
Works Committee passed legislation that would significantly 
decrease human exposure to lead. 

The Lead Exposure Reduction Act, S. 2637, is an amend- 
ment to the Toxic Substances Control Act (TSCA), and 
requires the U.S. Environmental Protection Agency (EPA) to 
inventory all products containing lead. If the Administration 
determines that the lead content in a specific product is 
harmful to human health or the environment, EPA may 
promulgate a regulation to reduce or eliminate the lead in that 
product. 

The measure contains specific exemptions for some prod- 
ucts including lead paint and materials used by artists and 
stained glass crafts people; lead solder (other than those used 
in plumbing and food cans); and lead fishing weights. 

Environmental Protection Agency 
October 5, 1990--55 FR 40881 
Waste Minimization Incentives 
Action: Notice a n d  request for comments on desir- 

able a n d  feasible incentives to reduce o r  elimi- 
na t e  t h e  generation of hazardous waste. 

Under Section 1003(b) of the Resource Consewation and 
Recovery Act (RCRA) a national policy was established to 
expeditiously reduce or eliminate the generation of hazardous 
waste wherever feasible. Since 1986, the U.S. Environmental 
Protection Agency (EPA) has implemented various measures 
to minimize generated waste. EPA is now considering a new 
program to induce incentives that "promote reductions in the 
volume and toxicity of hazardous waste generation." 

The Agency has requested comments regarding whether or 
not the current regulatory and non-regulatory incentives for 
waste minimization are effective; and whether additional 
approaches are needed to promote further national progress in 
waste reduction. The information obtained from comments 
received, along with other information, will assist EPA in 
considering, evaluating, and establishing priorities for con- 
stituents that might make up a hazardous waste minimization 
program. 

The Regulatory Update 1s madeavallable as a sewtce to FSCT members. to asslst them in maktng tndependent lnqulrles about matters 
of panlcular Interest to them. Although all reasonable steps have been taken to ensure the rel~ability of the Regulatoiy Update, the 
FSCT cannot guarantee irs completeness or accuracy. I 
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All comments must be submitted in triplicate by December 
4,1990, and sent to: EPA RCRA Docket (room SE 201, Mail 
Code OS-305). U.S. Environmental Protection Agency, 401 
M Street, SW, Washington, DC 20460. All documents should 
include docket number F-90-IRGP-FFFFF. 

For further information, contact Manik Roy (202) 245- 
3737 or the RCRA Hotline, (800) 424-9346. 

Environmental  Protection Agency 
September  27, 1990-55 FR 39409 
Hazardous W a s t e  Management  System; Identifica- 

t ion a n d  Listing of Hazardous Waste; Toxicity 
Characteristics Clarification. 

Action: Final rule, clarification 
The Toxicity Characteristics (TC) rule, which revised the 

existing EP toxicity characteristics, was promulgated by the 
Environmental Protection Agency (EPA) on March 29, 1990 
(55 FR 11798). The EP toxicity characteristics are used to 
identify hazardous wastes subject to regulation under the 
Resource Conservation and Recovery Act (RCRA) because 
of the potentially high leaching factor of specific toxic ele- 
ments. In an effort to assist the regulated community in 
understanding their regulatory obligations for managing new 
TC wastes, EPA included guidelines in the regulations. 

On September 27, 1990, EPA published in the Federal 
Register, a clarification of the rule regarding the following 
issues: (1) Compliance options for surface impoundments 
managing newly regulated TC wastes; (2) ground-water 
monitoring requirements that ownerloperators of land dis- 
posal facilities managing newly regulated TC wastes must 
meet; (3) notification responsibilities forgenerators andowner/ 
operators of treatment, storage, and/or disposal facilities 
(TSDFs) managing newly regulated TC wastes; and (4) per- 
mit modification requirements for hazardous waste manage- 
ment facilities with newly regulated wastes under the TC. 

For further information, contact: RCRAISuperfund Hot- 
line (800) 424-9346. Or, for specific information, contact 
Steve Cochran, Office of Solid Waste (0s-331), U.S. Envi- 
ronmental Protection Agency, 401 M Street, SW, Washing- 
ton, DC 20460, (202) 475-8551. 

Update--The Superfund Amendments and Reauthoriza- 
tion Act of 1986 (SARA) required the Environmental Protec- 
tion Agency, The Department of Interior, The Occupational 
Safety and Health Administration, and the Transportation 
Department to promulgate a series of regulations to imple- 
ment the law. The following is a regulatory update. 

Regulation 
DESIGNATING HAZARDOUS SUBSTANCES-P~OPOS~~ rule 

will designate extremely hazardous substances, as defined in 
SARA Section 302 and published in the Federal Register (52 
FR 13397). 
Status 

Proposed rule approved by OMB. EPA public comment 
period closed March 23,1989. Final rule now expected in the 
fall, 1990. 

Regulation 
EXTREMELY HAZARDOUS SUBSTANCES: ROs-Adjustment 

of reportable quantities for extremely hazardous substances 
that EPA has proposed to designate as hazardous under 
CERCLA Section 102. 
Status 

Proposed rule published in Federal Register August 30, 
1989. Public comment period closed October 30, 1989, with 
final rule expected in the fall, 1990. 

Regulation 
HAZARD RANKING S v s ~ ~ w R e v i s i o n s  to the hazard rank- 

ing system used to determine if a site merits inclusion on the 
National Priorities List. 
Status 

Proposed HRS was published in the Federal Register on 
December 23, 1988. Final HRS scheduled for publication in 
October, 1990. 

Regulation 
OFF-SITE RESPONSE Atno~+Rule  interprets and codi- 

fies procedures that must be followed when a response action 
under CERCLA involves off-site transfer of CERCLA waste 
under SARA Section 121 (d) (3). 
Status 

Rule has been sent to OMB for review, and is scheduled to 
be issued as an amendment to the National Contingency Plan 
(NCP) by fall, 1990. 

Regulation 
REPORTING EXEMPTIONS-The rule, first proposed May, 

1983 (48 FR 23552), CERCLA interprets types of hazardous 
substance releases exempt fr,om CERCLA Section 101 (10). 
which defines "federally permitted" releases. 
Status 

Proposed rule published July 19, 1988 (53 FR 25268). 
Public comment period October 19, 1988. Final rule is ex- 
pected to be issued in early spring, 1991. 

Regulation 
RESPONSE COSTS AND CWMS-SARA Sections I l l(a) 

and (0) and 112, respectively, authorize payment of claims 
and require EPA tomake public the limitations onclaimspay- 
ments for response costs and issue regulations for filing 
claims against Superfund sites. 
Status 

Proposed rule was published in Federal Register September 
13, 1989. Comment period closed November 13. Final rule is 
expected by the end of November. 

Regulation 
COST RECOVERY-Rule is under development to promote 

standardization of EPA cost recovery procedures under 
CERCLA 107(a). 
Status 

EPA expected to propose rule by November, 1990. 
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States Proposed Legislation and Regulations 

California 
Air Qualify-A. 4059 (Wyman) requiring owners or opera- 

tors of any air pollution emission source, except noncommer- 
cial vehicularsources, todescribe the source and disclosedata 
necessary to estimate emissions was signed by the Governor 
on 911 8/90. 

A. 4092 (Roybal-Allard) requiring air pollution control 
officers to request specified information from a supplier of 
volatileorganiccompoundsorchemical substances andmaking 
it a misdemeanor for failure to comply was vetoed by the 
Governor on 9/30/90. 

S. 1770 (McCorquodale) creates the San Joaquin Valley 
Air Quality Management District. The district assumes the 
functions of the county air pollution control districts in those 
areas, specifies the duties and functions of the district with 
respect to the adoption of rules and regulations, and permits 
the district to adopt a schedule of fees levied on sources of air 
pollution subject to district regulation. 

S. 18 17 (Roberti)enacts theToxic AirPollutionPrevention 
Act of 1990. Requires specified facilities to prepare a pollu- 
tion prevention audit and plan to be submitted to the appropri- 
ate air pollution control district or air quality management 
district, initially, as specified and to conduct an audit and 
establish a plan every four years thereafter. 

S. 2652 (Russell) requires every district including specifi- 
cally the Bay Area Air Quality Management District, the 
South Coast Air Quality Management District, and the Sacra- 
mento Metropolitan Air Quality Management District to 
consider and make findings as to the cost-effectiveness in 
adoptingregulationsforattainment andmaintenance ofambient 
air quality standards. 

A CARB proposal makes revisions to the designation of a 
number of areas in California as attainment, nonattainment, or 
unclassified for state ambient air quality standards for ozone, 
carbon monoxide, nitrogen dioxide, sulfur dioxide, andhydro- 
gen sulfide. For more information, contact Rich Bradley, 
Technical Support Division, (91 6) 322-6076 or Public Infor- 
mation Office, (916) 322-2990, Air Resources Board, 1 102 Q 
St., P.O. Box 815, Sacramento, CA 95812. The comment 
deadline is November 7, 1990 and the hearing dates are 
November 8-9, 1990. 

Hazardous Waste-A. 2595 (Tanner) requires each city 
within a county with a hazardous waste management plan to 
takeaspecifiedaction, within 180daysafterreceiving written 
notification from that county that the county hazardous waste 
management plan has been approved and to implement the 
approved plan. If the Department disapproves the county or 
regional hazardous waste management plan, it must provide 
the county with its reasons for disapproval. 

HouseholdHazardous Waste-A 2597 (Tanner) exempts a 
household waste collection facility operated by a public 
agency, or any person under an agreement with a public 
agency, from the requirement to obtain a hazardous waste 
facilities permit. 

A. 2641 (Wright)allowssmallquantity commercial sources 
and some individual programs which comply with specified 
criteria to participate in household hazardous waste programs 
operated by any city, county, or special district. 

A. 2707 (LaFollette) imposes a state-mandated local pro- 
gram by requiring each city to prepare, adopt, and submit by 
July 1,1991, to the county in which it is located, a household 
hazardous waste element of specified content. 

Toxic Substances-A. 1469 (Margolin) requires the Occu- 
pational Safety and Health Standards Board to revise the 

California Code of Regulations to include certain carcinogens 
and industrial processes listed by the International Agency for 
Research on Cancer, and substances for which the State De- 
partment of Health Services has issued a hazard alert regard- 
ingcarcinogenicity, unless a substance or industrial process is 
covered by a separate comparable standard. 

A. 1728 (Katz) enacts the ToxicsReporting and Use Reduc- 
tionActof 1990. Requires theEnvironmental Affairs Agency, 
incooperation witb each state and local agency which collects 
hazardous materials data, toestablish systems and procedures 
for collecting, storing, and distributing hazardous materials 
data to make the data accessible to the public and among state 
and local agencies as specified. 

Liability Insurance-A. 2730 (LaFollette) requires the 
Insurance Commissioner to investigate the need for an envi- 
ronmental impairment liability insu;anceprogram and to hold 
a hearing relating to the investigation. 

Taxes-A. 3580 (Katz) authorizes a city, county, or city 
and county to levy a tax by ordinance on the sale at retail 
within its jurisdiction of aerosol paint containers, containers 
of any other marking substances, felt tip markers witb a 
specified writing surface, and any other marking instrument, 
as defined. 

Packaging-A. 3994 (Sher) makes its unlawful for any 
person torepresent that any consumer good, asdefined, which 
it manufactures or distributes is "ozone friendly" "biodegrad- 
able," "photodegradable," "recyclable,"or "recycled," unless 
that article meets specified definitions or meets definitions 
established in trade rules adopted by the Federal Trade 
Commission. 

Gra8 t i -S .  2448 (Watson) enacts procedures for the es- 
tablishment of maffiti abatement districts with svecifiedvowers 
fortbepurposcof abatinggraffiti. Authorizes ihesedisiricts to 
impose a tax on the saleof marking substances or instruments. 

TransportationS. 2774 (Torres) revises the definition of 
manifest to mean a shipping document originated and signed 
by a generator of hazardous waste, which contains all of the 
information reauired bv the devartment and which comvlies 
with federal and state regulations; requires any person gener- 
atine hazardous waste which is transvorted, or submitted for - 
transportation, or offsite handling, treatment, storage, dis- 
posal, to complete a manifest prior to the time of transporta- 
tion. 

Colorado 
Hazardous Waste-The Department of Healthmaste 

Management Division is considering the promulgation of 
proposed amendments to the Colorado Hazardous Waste 
regulations. This proposal includes land disposal restriction, 
mining waste exclusions, toxicity characteristic revisions, 
delisting strontium sulfite and iron dextran, renewal of the 
hazardous waste manifest, clarification andcorrection to tank 
system regulations, clarification of incinerator trail bum regu- 
lations, miscellaneous unit requirements, and changes to the 
financial assurance regulations. For more information, con- 
tact Secretary, Board of Health, Department of Health, 4210 
East l lth Avenue, Room 41 1, Denver, CO 80220. 

Florida 
Waste Quality-This proposal sets surface water quality 

standards criteriaforthe first time for 32 toxic substances, and 
revises existing criteria for 27 others. For more information, 
contact Marjorie Coombs, Environmental Specialist, Bureau 
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ofSurfaceWaterManagement,DepartmentofEnvironmental Right-To-Know-This proposal sets fees to be paid by a 
Regulation, 2600 Blair Stone Rd., Tallahassee, FL 32399- facilitywhen theowneroroperatorsubmitsitsemergency and 
2400. (904) 487-0505. hazardous chemical inventory form required under Section . .  . 

~ i ~ h t - t ~ - ~ ~ ~ ~ - A  proposed regulation specifies the re- 1102 of the Federal  mergei icy planning and Community 

porting forms required for use with [he ~ l ~ , . j d ~  ~~~~d~~~ Right to Know Act. For more information, contact Katherine 

Materials Emergency R~~~~~~~ community ~ i ~ h t - ~ ~ -  B~rkeMoore,RulesCoordinator,DepmentofPublicSafety, 
Know Act. For more information. contact Rod M. Westall. 21 Building, St. Paul, MN 55155. 

Chief, Bureau of Emergency planning, 2740 Centerview, 
Tallahassee, FL 32399-2100, (904) 487-4915. 

Kansas 
Transportation-This proposal updates requirements for 

tank vehicles transporting flammable and combustible liq- 
uids; sets forth performance standards and registration certifi- 
cates for such vehicles. Formore information, contact theFire 
Marshal, 700 S.W. Jackson, Suite 600, Topeka, KS 66603. 

Louisiana 
Right-To-Know-This proposal relates to the Hazardous 

Material Information Development, Preparedness, and Re- 
sponse Act (also known as the first "Right-To-Know" law): 
fine tunes the state rules in the area of release reporting. For 
moreinformation, contact Lieutenant Kendall J. Fellon,Trans- 
portation and Environmental Safety Section, Office of State 
Police, Box 666 14, Baton Rouge, LA 70896, (504) 925-61 13. 

Maryland 
Air Quality-This proposed regulation updates the incor- 

poration by reference of federal regulations into the New 
Source Performance Standards (NSPS), National Emission 
Standards for Hazardous Air Pollutants (NESHAPs), and 
Prevention of Significant Deterioration (PSD) regulations. 
For more information, contact Deanna L. Miles-Brown, 
Regulations Coordinator, 2500 Broening Highway, 3rd Floor, 
Baltimore, MD 21224. 

This proposal corrects deficiencies identified by the U.S. 
EPA in regulations that are part of Maryland's State Implem- 
entation Plan to attain and maintain the national ambient air 
quality standards for ozone and carbon monoxide. Contact 
Deanna L. Miles-Brown for more information 

Michigan 
Air Quality-H.C.R. 873 (Griffin) approves proposed 

administrative rules of the Department of Public Health per- 
taining to air contaminants. 

S.C.R. 763 (Fredricks) approves proposed administrative 
rules of the Department of Public Health pertaining to air 
contaminants. 

S. 1020 (Ehlen) enhances environmental enforcement 
powers under Environmental Response Act with respect to 
toxic substances, hazardous waste, and air and water pollu- 
tion. 

Hazardous Waste-This proposal governs the manage- 
ment ofhazardous wastes andcertificates of exemption for the 
management of polychlorinated biphenyls. For more infor- 
mation, contact Nathan B. Cooley, Hazardous Waste Divi- 
sion, Minnesota PollutionControl Agency, 520 Lafayette Rd. 
North, St. Paul, MN 55155, (612) 643-3477. 

New Jersey 
Toxic Substances-A. 988 (McGreevey) establishes a 

regulatory program in the Department of Environmental 
Protection designed to prevent pollution through the reduc- 
tion in the use and discharge of hazardous substances; owners 
and operators of certain facilities at which hazardous sub- 
stances are used or manufactured would be required to inven- 
tory the substances they use or discharge; requires facilities to 
prepare and submit to the Department pollution prevention 
plans; creates the Pollution Prevention Advisory Council. 

A. 3510 (KalikIScemi) makes supplemental appropriation 
of funds to the Department of Housing for lead poisoning 
program grants for southern New Jersey. 

NJ A.R. 157 (Kalik) memorializes Congress to enact the 
LeadBan Act of 1990 which wouldestablishacomprehensive 
program to reduce the threat of lead exposure to American 
citizens. 

Hazardous Waste-A. 1176 (Kalik) establishes an Office 
of Hazardous Waste Minimization in the Department of 
Environmental Protection. Provides that the purpose of this 
office is to Dromote the voluntaw adoption by business firms . .  . 
of multimedia hazardous waste minimization strategies and to 
provide technical assistance to business firms and technical 
idvice to the Commissioner of Environmental Protection on 
hazardous waste minimization. 

A. 1293 (CreccoKelly) authorizes the use of monies de- 
posited in the New Jersey SpillCompensationFund to finance 
research on methods of source reduction, recycling and de- 
toxifying hazardous substances, and improved disposal op- 
erations. 

Labeling-A.R. 168 (Kyrillos)memorializesPresidentand 
Congress toestablish standardsforenvironmentallabeling for 
consumer products. 

A.R. 169 (Kyrillos) requests Governor and Coalition of 
Northeastern Governors to develop regionally uniform stan- 
dards for environmental labeling of consumer products. 

Transportation-This proposal governs the transportation 
of hazardous materials in the State of New Jersey. For more 
information,contact Charles L. Meyers, Administrative Prac- 
tice Officer, Department of Transportation, Bureau of Policy 
and Legislative Analysis, 1035 Parkway Ave., CN 600, Tren- 
ton. NJ 08625. 

Minnesota Oklahoma 
Occupational Safety and Health-This proposal estab- Air Quality-This proposal pertains to the emission of 

lishes the Standard Industrial ClassificationList ofemployers volatile organic compounds from stationary sources. Substi- 
required to establish the Accident and Injury Reduction Pro- tutes words and removes discretion to accept alternate test 
gram. For more information, contact Patricia Lorentz, Occu- methods. Changes rule to comply with Region VI Environ- 
pationalSafety andHealthDivision,DepartmentofLaborand mental Protection Agency State Implementation Plan for 
Industry, 443 Lafayette Rd., St. Paul, MN 55155, (612) 297- TulsaCounty. A hearing wasscheduledforOctober25,1990. 
3254. For more information, contact Robert Kellog, Department of 
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Health, P.O. Box 53551, 1000 N.E. 10th St., Oklahoma City, 
OK 73152. 

Oregon 
Occupational Safety and Health--One proposal relates to 

hazardous waste operations and emergency response. 
One proposal revises the OSHA's Lead Standard Implem- 

entation Schedule. For more information on either or both, 
contact Judy Sugnet, Technical Services Section, Department 
of Insurance and Finance, OSHA, Labor and Industries Build- 
ing, Salem, OR 973 10, (503) 378-3272. 

South Carolina 
Occupational Safety and Health-This proposal pertains 

to the minimum occupational health standards for welding, 
cutting and brazing, hazardous waste operations and emer- 
gency response, air contaminants, lead, and occupational 
exposure to hazardous chemicals in laboratories. For more 
information, contact the Department of Labor, Columbia, SC. 

Air Quality-This proposed rule adds additional com- 
pounds to sectionILB of Standard 8,Toxic Air Pollutants. For 
more information, contact Otto E. Pearson, Chief, Bureau of 
Air Quality Control, Department of Health and Environ- 
mental Control, 2600 Bull Street, Columbia, SC 29201. 

South Dakota 
HouseholdHazardous Waste-This proposal establishes a 

Toxic Cleanup Day pilot program. Designates a time, place, 
and date for the Toxic Cleanup Day; establishes maximum 
amounts of waste that will be accepted, sets fees for amounts 
collected over the maximum; and provides for collecting data 
on amounts and types of wastes handled and obtaining infor- 
mation on the coii of the pilot program. The hearingdate is 
November 15,1990. Formore information, contact the Divi- 
sion of Environmental Regulation, Joe Foss Bldg., 523 E. 
Capitol, Rm. 223, Pierre, SD 57501. 

Wyoming 
Toxic Substances-This proposal makes revisions to the 

pesticide applicator certification rules, to set new pesticide 
applicator licensing requirements, new standards for certifi- 
cation of pesticide applicators, new pesticide applicator li- 
cense classifications, new standards of supervision for non- 
certified applicators, new recordkeeping requirements, new 
licensing categories, and new pesticide storage and disposal 
requirements. For more information, contact Jim Bigelow, 
Wyoming Department of Agriculture, 2219 Carey Ave., 
Cheyene, WY 82002-0100.Thecomment deadline was Octo- 
ber 31, 1990. 
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One of the problems facing formulators today is sur- 
face imperfections in solvent-based, high solids, oil- 
free polyester-melamine bake enamels. The objec- 
tive of this study was to focus on trends attributable 
to various additives used to overcome or eliminate 
surface imperfections in these products. 

Five suppliers of polyester resin submitted sam- 
ples of high gloss, white, oil-free polyester-melamine 
bake enamels manufactured to conform to specified 
formulation parameters. Samples of these additive- 
free, low VOC coatings were given to a cross section 
of additive manufacturers who then submitted a rec- 
ommended additive. Participating paint manufactur- 
ers and test laboratories then evaluated both modi- 
fied and unmodified coatings to a s s e s s  the  
comparative effectiveness of additives in each sub- 
mitted coating. The findings were analyzed and the 
relative performance was reported. 

INTRODUCTION 

The volatile organic compound (VOC) content of coat- 
ings is the subject of much legislation and controversy. 
The requirement for reduced solvent content, and conse- 
quently increased solids, has offered interesting chal- 
lenges to both coating formulators and raw material sup- 
pliers alike. The molecular weight of polymers has been 
lowered to reduce solvent requirements while maintain- 
ing application viscosity. '-" Solvent suppliers are devel- 
oping stronger, less volatile solvents, such as the new 
glycol ethers and a~etates.~~-'"igment and extender 
manufacturers are supplying lower oil absorption prod- 

Presented by Mr. Wlld a1 thc 67th Annual Meel~npol lhc  FcderauonolSoc~cl~c\ for  Coallngs 
Tcchnaiogy. ~n New Orlean5. LA. on Novemher 10. 19x9. 
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ucts to keep vehicle demand low. 17-'' Additive compan- 
ies are providing more efficient wetting and dispersing 
agents, as well as other modifiers, to reduce v i s ~ o s i t y . ~ '  
The coating formulator's challenge is to combine all of 
these changes into commercially viable coatings that per- 
form as well as the higher VOC "conventional" coatings 
they replace. 

The many changes and innovations developed to com- 
ply with VOC regulations have resulted in an increased 
incidence of coating surface defects. These defects can 
ruin the appearance of coated articles and can lead to 
premature coating failure. However, the elimination of 
such defects, through the use of corrective additives, can 
maintain the decorative and protective functions of the 
coating. 

Some common coating defects include: adhesion fail- 
ure, gloss reduction, orange peel, pinholing, solvent pop, 
cratering, crawling, fisheyes, non-recoatability, and sag. 
These defects may be seen in conventional coatings, but 
tend to be magnified in low VOCIhigh solids systems. 
For example, high solids coatings are more sensitive to 
substrate defects, external contaminants, and atmospheric 
application conditions (temperature, humidity, etc.) and 
frequently do not respond to traditional corrective mea- 
sures. Furthermore, due to VOC legislation, the formula- 
tor no longer has the opportunity to use high molecular 
weight vehicles or add additional solvent to correct the 
aforementioned defects. 

As governmental regulations continually alter the com- 
position of compliant organic coatings, individual formu- 
lators must meet the unique challenges of each mandated 
change. In most cases, this requires a long and tedious 
search for the right combination of ingredients, often on a 
"trial and error" basis. This study is intended to provide 
information on the effectiveness of additives to eliminate 
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Table 1-Formula for Paint A 

Raw Material Lb Gal LblNv GalINv %By Wt - -- - - - - 
Polyester.. . . . . . . . .  333.5 35.9 333.5 35.9 28.72 
Xvlene . . . . . . . . . .  174.7 24.0 0.0 0.0 15.05 
~caniurn dioxide . . .  389.1 11.7 389 1 11.7 33.51 
HMMM". . . . . . . . . .  222.4 22.2 222.4 22.2 19.15 
n-Butanol . . . . . . . . .  38.7 5.7 0.0 0.0 3.33 
p-TSAh ........... 2.8 0.3 1.1 0.1 0.24 -- -- - - - - - - -- - - 
Total 1161.2 99.8 946.1 69.9 100.00 

Theoretical Practical 
- - -  

Weightlgal (Iblgal) . . . . . . . . . . . . . . . . .  11.62 - 
Weight solids, % . . . . . . . . . . . . . . . . . .  81.47 78 1 
Volume solids, % . . . . . . . . . . . . . . . . .  69.95 - 

VOC (lblgal) . . . . . . . . . . . . . . . . . . . . .  2.15 2.58 
VOC (glL) . . . . . . . . . . . . . . . . . . . . . . .  258 310 

Plgrnentlbinder ratio . . . . . . . . . . . . . .  0.70 

PVC . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.72 - 

Grind (Hegrnan) . . . . . . . . . . . . . . . . . .  - 7.5 

Viscosity (cps) . . . . . . . . . . . . . . . . . . . .  - 340 

la) HMMM = hexamclhoxyrnclhyln~elam~ne 
(b) p-TSA=para lolucnc \ullonlc acid 

surface defects in solvent-borne, low VOC coatings. The 
comparison of the effects of each generic chemical type 
may reduce some of the steps required in a trial and error 
search. In order to identify the most pressing problems 
facing formulators today, a survey was mailed to the 
members of both the New York Society for Coatings 
Technology and the Metropolitan New York Paint and 
Coatings Association. 

The survey questionnaire asked: 
( I )  What percent of low VOC coatings currently pro- 

duced are solvent borne vs waterborne, air dry, force dry, 
or bake; and which of these systems is the source of most 
problems? 

(2) What types of resin are being used in low VOC 
coatings and which resin types represent the greatest per- 
centage of problems? 

(3) What specific types of problems are most frequent- 
ly encountered? 

The results of the survey indicated that the area of 
greatest interest among the respondents was the elimina- 
tion of surface imperfections in high gloss, low VOC, oil- 
free polyester-melamine resin bake enamels for general 
industrial finishing. The consensus was that a combina- 
tion of additives was required to eliminate surface de- 
fects. 

EXPERIMENTAL PROCEDURE 

Materials 

Many national and regional manufacturers of oil-free 
polyester bake vehicles were invited to participate. Five 
of these companies agreed to supply a "production" 
batch of paint to our specifications. To reflect regulatory 

limitations and common industrial practices, it was re- 
quested that the untinted enamels be formulated to the 
following parameters: 

White, oil-free, polyester-melamine, baking enamel. 
All formulations to be produced using commercially 

available ingredients. 
Coatings to be formulated without additives (except 

for slight resin modification to facilitate pigment disper- 
sion). 

Pigment-to-binder ratio of 0.7 to 1 .O. 
VOC of 2.3 Ibs!gal (272 g!L) maximum. 
Cure using a 10 min flash off period and a 10 min 

bake @ 350°F. 
Gloss of 80 minimum (using 60" gloss meter). 
Must be recoatable. 

Formulations and physical properties are shown in 
Tables 1-5. 

Numerous additive companies were asked to partici- 
pate. Thirteen agreed to evaluate samples of the five 
unmodified coatings and submit their best "single" addi- 
tive for each. This additive could be one product or a 
combination of several, submitted as  a single additive, 
which would have to be indicated in a generic disclosure. 
No additive could exceed five percent of total formula 
weight and it had to be commercially viable. Submissions 
could not significantly reduce gloss or adversely affect 
recoatability . Subsequently, additive submissions for 
each of the coatings were sent to participating coating 
laboratories. Each laboratory tested a different paint, 
adding the various additives in accordance with the manu- 
facturer's recommendation. The following test protocol 
was provided to the coating companies, and all testing 
was performed on the steel panels provided (Parker-Am- 
chem B-1000 Iron Phosphate and Parcolene 95% Chrome 
Free Rinse). 

Physical Testing Method 

SAMPLE PREPARATION: Sample paints were made up 
using each supplied additive at the levels recommended 
by its manufacturer. Each additive company was assigned 
an identity number or code. If Paint "A" was being 
tested with Additive # I ,  the panels were labeled "A-1 ". 

NEW YORK SOCIETY 
TECHNICAL SUBCOMMITTEE 

. . . . . . . . . . . . . . . . . . . . . .  Rudy Berndlmaier King Industries 
John W. Du . . . . . . . . . . . . . . . . . . . . . . . .  Hijls America, Inc. 
Dennis R. Haff . . . . . . . . . . . .  Kenrich Petrochemicals, Inc. 

. . . . . . . . .  Jeffrey C. Kaye MacArthur Petro & Solvent Co. 
Edwin Lloyd Kelley . . . . . . . . . . . . . . . . .  Ultra Additives, Inc. 
Rudolph LaGala . . . . . . . . . . . . . . . . . .  J .  Landau & Co., Inc. 

. . . . . . . . . . . . . .  James McGrath Georgia Kaolin Research 
. . . . . . . . . . . . . . . . . .  Jeffrey M. McKeon Dock Resins Corp. 

. . . . . . . . . . . . . . . . . . . . . .  U. Schuster .Troy Chemical Corp. 
. . . . . . . . . . . . . . . . . . . . .  M. Sileo.. .Technical Coatings Div. 

Larry Waelde . . . . . . . . . . . . . . . . . . . . .  Troy Chemical Corp. 
S. Westerveld.. . . . . . . . . . . . . . . . . . . . . .  Standard Coatings 
Martin E. Wild . . . . . . . . . . . . . . . . . . . . . . . .  DIL Laboratories 
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Table 2-Formula for  Paint B 

Raw Material 

Polyester . . . . . . . . .  
Acrylic resin . . . . . .  
n-Butanol . . . . . . . . .  
EEPa Ester Solvent . 
Titanium dioxide . . .  
HMMM . . . . . . . . . .  
P-TSA~ . . . . . . . . . . .  
D M A E ~  . . . . . . . . . .  
MEK . . . . . . . . . . . .  
EEP (ester solvent) . 

Total 

Lb Gal LbiNv 

407.3 42.9 386.9 
10.0 1.2 7.0 
22.4 3.3 0.0 
27.3 3.4 0.0 

392.4 11.8 392.4 
168.2 17.9 168.1 

4.2 0.5 1.7 
0.6 0.1 0.6 

50.5 7.5 0.0 
90.4 11.4 0.0 

1173.3 100.0 956.7 

Theoretical Practical -. 

Weightlgal (lblgal) . . . . . . . . . . . . . . .  11.73 - 
Weightsolids,% . . . . . . . . . . . . . . . . .  81.55 79.1 
Volumesolids,% . . . . . . . . . . . . . . . . .  70.94 - 

VOC (lblgal) . . . . . . . . . . . . . . . . . . . . .  2.16 2.52 
VOC (gIL) . . . . . . . . . . . . . . . . . . . . . . .  260 302 

Pigmentlbinder ratio . . . . . . . . . . . . . . .  0.70 - 

PVC . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.61 

Grind (Hegman) . . . . . . . . . . . . . . . . . .  - 7 

Viscosity (cps) . . . . . . . . . . . . . . . . . . .  - 256 

Table 4--Formula for  Paint D 

Raw Material Lb Gal LbINv GalINv 

. . . . . . . .  Polyester.. 466.9 50.1 396.8 41.4 
. . .  Titaniumdioxide 422.8 12.4 422.8 12.4 

. . . . . . . . . .  MIAKV 77.5 11.5 0.0 0.0 

. . . . . . . . . .  HMMM 132.1 13.1 132.1 13.1 
. . . . . . . . . . . .  p-TSA 10.6 1.4 2.8 0.2 
. . . . . . . . . . . .  MIAK 77.5 11.5 0.0 0.0 

Total 1187.4 100.0 954.5 67.1 

Theoretical 

Weightigal (Iblgal) . . . . . . . . . . . . . . . . .  1 1.88 
. . . . . . . . . . . . . . . . . .  Weight solids, % 80.39 
. . . . . . . . . . . . . . . . .  Volume solids, O/c 67.17 

. . . . . . . . . . . . . . . . . . . . .  VOC (lblgal) 2.33 
. . . . . . . . . . . . . . . . . . . . . . .  VOC (glL) 280 

. . . . . . . . . . . . . . .  Pigmentibinder ratio 0.80 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  PVC 18.46 

Grind (Hegman) . . . . . . . . . . . . . . . . . . .  - 

. . . . . . . . . . . . . . . . . . . .  Viscosity (cps) - 

(a1 MIAK = methyl $so-amyl ketone 

Practical 
- 

77.6 
- 

2.68 
32 1 

- 

- 

7.5 

505 

( a )  EEP = elhylcne glycol clhyl ethrr pmplunate 
(b) DMAE=dtmelhyl am~naclh~nnl  
Icl MEK=methvl clhvl ketone. 

Table 5-Formula for  Paint E 

Raw Material Lb Gal LblNv GalINv % B y  Wt 

Table 3--Formula for  Paint C 

Raw Material Lb Gal 

Polyester . . . . . . . . .  360.0 37.3 
Xylene . . . . . . . . . . .  60.0 8.3 
Titanium dioxide . . .  480.0 14.4 
HMMM . . . . . . . . . .  240.0 24.0 
n-Butanol . . . . . . . . .  24.0 3.6 
p-TSA . . . . . . . . . . .  16.8 2.1 
MIBK?. . . . . . . . . .  50.4 7.6 
PMb Acetate ...... 24.0 3.0 

Total 1255.2 100.3 

LblNv GallNv % B y  Wt 

360.0 37.3 28.68 
0.0 0.0 4.78 

480.0 14.4 38.24 
240.0 24.0 19.12 

0.0 0.0 1 91 
0.0 0.0 1.34 
0.0 0.0 4.02 
0.0 0.0 1.91 

1080.0 75.7 100.00 

Theoretical Practical -- 

Weightlgal(lb1gal) . . . . . . . . . . . . . . . .  12.53 - 
Weight solids, W . . . . . . . . . . . . . . . . .  86.04 80.1 
Volume solids, W . . . . . . . . . . . . . . . . .  75.59 - 

.. . . . . . . .  Polyester 396.7 
EEP (ester solvent) . 18.2 

. . . . . . . . . . . .  MlAK 8.6 
. . . . . . . .  Thixotrope 4.0 

. . . . . . . . . .  HMMM 188.0 
D~spersant . . . . . . . .  3.5 
Titanium dioxide . . .  450.0 

. . . . . . . . .  MNAK? 60.0 
Xylene . . . . . . . . . . .  47.5 

. . . . .  Aromatic I00 13.2 
Xylene . . . . . . . . . . .  9.5 
n-TSA . . . . . . . . . . .  10.6 

Total 1209.8 100.8 989.8 70.9 100.01 

Practical Theoretical 

Weightigal (lblgal) . . . . . . . . . . . . . . . .  11.93 - 
.. . . . . . . . . . . . . . . .  Weight solids. % 82.19 80.5 

Volume solids, % . . . . . . . . . . . . . . . . .  70.25 - 

VOC (lblgal) . . . . . . . . . . . . . . . . . . . . .  1.75 2.28 
. . . . . . . . . . . . . . . . . . . .  VOC (gIL) . . . . . . . . . . . . . . . . . . . . . . .  210 274 VOC (lblgal) 

. . . . . . . . . . . . . . . . . . . . . .  VOC (g/L) 

Pigmentibinder ratio . . . . . . . . . . . . . . .  0.80 - 
Pigmentibinder ratio . . . . . . . . . . . . . . .  0.86 - 

PVC 19.04 - ... . . . . . . . . . . . . . . . . . . . . . . . . .  
PVC ... . . . .  19.60 - ..... . . . . . . . . . . . . . . .  

Grind (Hegman) . . . . . . . . . . . . . . . . . .  - 7.5 
. . . . . . . . . . . . . . . . . .  Grind (Hegman) - 7.5 

Viscosity (cps) . . . . . . . . . . . . . . . . . . .  - 410 
Viscosity (cps) . . . . . . . . . . . . . . . . . . .  - 430 

(a) MIBK = methyl iro-butyl ketone. 
(b) PM Acetate = prapylenc glycol monamc~hyl ether acetate la1 MNAK = methyl normal amyl kaane 
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Table &Cr i t i ca l  Surface Tension of Some S u b s t a n ~ e s ' ~ ~ ~ ~ ~ . "  

Critical 
Surface Tension 

Materials (dynesicrn) 

Bonderized steel . . . . . . . . . . . . . . . . .  .. .. . . . . . . . . . . . .  40-45 
Aluminum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37-45 
Alkyd primer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 
Glass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 

Polvmen Surface Tension 

Soya oil modified alkyd (low sol~dsl . . . . . . . . . . . . . . . . . .  37 
Oil-free polyester (high solids) . . . . . . . . . . . . . . . . . . . . . .  47 
Hexamethoxy methyl melamine . . . . . . . . . . . . . . . . . . . . .  58 
Poly methyl methacrylate . . . . . . . . . . . . . . . . . . . . . . . . . .  41 

Solvents Surface Tension 
-- 

Ketones . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . .  22-27 
Esters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21-19 
Alcohols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1-35 
Glycol ethers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26-35 
Glycol ether esters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28-32 
Aliphatic hydrocarbons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18-28 
Aromatic hydrocarbons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28-30 
lsoparaffins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1-3 1 
Water (distilled) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72.7 

Additives Surface Tension 

Silicone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Modaflow (Monsantol . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 

Subsequent additives were labeled in the following se- 
quence: A-2, A-3, A-4, etc. 

SAMPLE TESTING: 
Application-All samples were sprayed at ambient 

temperature, the unmodified control being sprayed first 
and last. Both paint and room temperature were noted. 
Pressure cup or pressure pot spray equipment were used. 
One mil dry film thickness (DFT) ( 2 0 . 1  mil) was applied 
in no more than two passes using the "90" cross coat" 
technique for spraying. 

Solvent was allowed to flash off for 10 min before 
baking for 10 min at 350°F in a forced air or circulating 
air oven. The panel was held vertically throughout this 
process. The time and metal temperature were maintained 
as accurately as possible. 

The baked panels were conditioned 16-24 hr at room 
temperature before evaluating their properties. 

General Appearance-The control and adjusted sam- 
ples were evaluated for sag by making a "horizontal" 
letter "S" in the top one third of the panel immediately 
after spraying. 

Film defects, compared to the control, were observed 
and reported. 

Recoatability-After aging the single coated panels for 
16-24 hr, a second coat was applied to half the panels, 
covering 75% of the first coat, flashed off for 10 min, and 
baked for 10 min at 350°F. 

Table 7-Results of Testing 

Paint A 
% Orange Pencil 

Addltive Type Total Wt Cratering Pinholes Peel Sag Gloss Adhesion Hardness Recoatability 

Control . . . . . . . . . . . .  2 2 3 6 65 5B 5H 10 
Dispersing resin . . . . .  5.00 
Dispersing resin . . . . .  5.00 
Surfactant . . . . . . . . . .  0.50 
Surfactant . . . . . . . . . .  0.70 
Polyacrylate . . . . . . . .  0.40 
Solvent . . . . . . . . . . . .  0.50 
Solvent . . . . . . . . . . . .  3.00 
Fluorocarbon . . . . . . . .  0.30 
Polyethylene . . . . . . . .  2.00 
Silicone . . . . . . . . . . . .  0.30 
Silicone ... . . . . . . . . .  0.25 
Silicone . . . . . . . . . . . .  0.30 

Yo 
Additive Type Total Wt 

Control . . . . . . . . . . . .  
Dispersing resin . . . . .  5.00 
Dispersing resin . . . . .  5.00 
Surfactant . . . . . . . . . .  0.70 
Polyacrylate . . . . . . . .  0.60 
Polyacrylate . . . . . . . .  0.30 
Solvent . . . . . . . . . . . .  3.00 
Fluorocarbon . . . . . . . .  0.30 
Polyethylene . . . . . . . .  2.00 
Silicone . . . . . . . . . . . .  0.30 
Silicone . . . . . . . . . . . .  0.03 
Silicone . . . . . . . . . . . .  0.25 

Cratering 

10 
10 
10 
10 
10 
10 
10 
8 

10 
8 

10 
10 

Pinholes 
p~ 

4 4 
4 8 
3 2 
3 7 
4 4 
6 4 
5 8 
5 7 
3 8 
5 4 
4 4 
3 8 

Paint B 
Orange 

- 
Peel Sag _ 

8 0 
9 0 
9 3 
9 0 
9 3 
6 I 
9 3 
5 I 
6 I 
6 2 

10 2 
5 2 

Gloss Adhesion 

96 5B 
94 5B 
9 1 5B 
96 5B 
93 5B 
97 5B 
94 5B 
94 5B 
85 5B 
97 58 
93 5B 
92 5B 

Pencil 
Hardness 
- -  

4H 
3H 
4H 
4H 
4H 
4H 
4H 
4H 
5H 
5H 
4H 
4H 

Recoatability 

10 
10 
4 

10 
10 
10 
10 
0 
0 
2 

10 
0 

(Table 7 continued on next page.) 
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% 
Additive Type Total Wt 

Control . . . . . . . . . . . .  
Dispersing resin ..... 5.00 
Dispersing resin . . . . .  5.00 
Surfactant . . . . . . . . . .  0.70 
Polyacrylate . . . . . . . .  0.40 
Polyacrylate . . . . . . . .  0.20 
Polyacrylate . . . . . . . .  0.12 
Polyacrylate . . . . . . . .  0.50 
Solvent . . . . . . . . . . . .  3.00 
Fluorocarbon . . . . . . . .  0.25 
Polyethylene . . . . . . . .  2.00 
Silicone . . . . . . . . . . . .  0.30 
Silicone . . . . . . . . . . . .  0.25 
Silicone . . . . . . . . . . . .  0.25 

Yo 
AdditiveType Total Wt 

Control . . . . . . . . . . . .  
Dispersing resin . . . . .  5.00 
Dispersing resin . . . . .  5.00 
Surfactant . . . . . . . . . .  0.40 
Surfactant . . . . . . . . . .  0.70 
Polyacrylate . . . . . . . .  0.40 
Polyacrylate ........ 0.20 
Polyacrylate . . . . . . . .  0.12 
Solvent . . . . . . . . . . . .  3.00 
Fluorocarbon . . . . . . . .  0.25 
Polyethylene . . . . . . . .  2.00 
Silicone . . . . . . . . . . . .  0.30 
Silicone . . . . . . . . . . . .  0.25 

O/o 

Additive Tvue Total Wt 

. . . . . . . . . . . .  Control 
Dispersing resin . . . . .  5.00 
Dispersing resin . . . . .  5.00 
Surfactant . . . . . . . . . .  0.70 
Polyacrylate . . . . . . . .  0.20 
Polyacrylate . . . . . . . .  0.08 
Solvent . . . . . . . . . . . .  3.00 
Fluorocarbon . . . . . . . .  0.25 
Polyethylene . . . . . . . .  2.00 
Silicone . . . . . . . . . . . .  0.30 
Silicone . . . . . . . . . . . .  0.20 
Sillcone . . . . . . . . . . . .  0.50 
Silicone . . . . . . . . . . . .  0.25 

Table 7-Results o f  Testing (cont'd) 

Paint C 
Orange Pencil 

Cratering Pinholes Peel 
. . 

Sag Gloss Adhesion Hardness 
-- . 

10 10 8 10 86 38 H 
10 10 10 10 85 38 H 
10 10 8 10 85 3B HB-H 
10 10 8 10 8 1 3B H 
4 10 4 10 79 4B H 

10 10 4 10 84 3B H 
10 10 8 10 82 4B H 
10 10 8 I 0  82 3B H 
10 10 9 10 82 46 H 
10 I 0  8 I 0  87 36 H 
10 10 4 I 0  72 36 H 
10 10 4 10 80 38 H 
10 I 0  8 10 8 1 3B H 
10 10 8 10 85 4B H 

Palnt D 
Orange Pencil 

Cratering Pinholes Peel Sag Gloss Adhesion Hardness 

6 10 8 10 95 4B 2H 
8 10 10 10 97 5B 2H 

10 10 8 10 88 38 H 
8 10 8 I 0  96 48 2H 
8 10 8 10 90 4B H 

10 10 4 10 89 5B 2H 
10 10 6 10 95 4B 2H 
10 10 6 10 95 46 2H 
8 10 9 10 85 46 2H 

10 10 6 10 93 56 2H 
10 10 2 10 86 4B 2H 
10 10 4 10 5B 

92 5B 
2H 

10 10 4 10 90 2H 

Palnt E 
Orange Pencil 

Cratering Pinholes Peel Sag- Gloss Adhesion Hardness 

Recoatability 

0 
0 
5 
0 
2 

10 
10 
10 
0 
4 

10 
0 

10 
0 

Recoatabllity 

4 
8 
4 

10 
4 

10 
4 

10 
4 
0 
4 
4 
0 

Recoatability 

10 
10 
10 
10 
10 
10 
10 
6 

10 
0 

10 
0 
0 

Table &Summary o f  Properties by  Additive 

Additive Group 
. 

I D  
Dispersing 

Property Resins 

Cratering . . . . . . . . . . . .  ++a 

Pinholes . . . . . . . . . . . .  + 
Orange peel ......... + 
Sag . . . . . . . . . . . . . . . . .  
Gloss . . . . . . . . . . . . . . .  + 
Recoatability . . . . . . . . .  + 

1 W 
Surfactants 

+ 

2s 
Silicones 

++ 
+ 

2C 
Solvents .. 

+ 
+ 
+ 
+ 
. 

0 

2F 2P 
Fluorocarbons Polyethylene 

+ + 
+ + 
. .. 

0 0 
0 . 

.. . 

la) t t = Very por~tivecffcct 
(bl t = Porltlve effect . 
(cl 0 = No sbgndcant effect . 
(dl - = Negatlur effect 
(el . . = Vcrv neeatwe elfccl . 
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Table 9--Effectiveness of Additive Types  

Effect bv Percent 

Positive 
Effect 
- - 

No 
Significant Negative 

Effect Effect 

25 0 
17 33 
30 10 
17 50 
30 30 

Average Effect Notes 
- 

Dispersing Resins 
- Cratering . . . . . . . . . . . . . . . . . .  Very positlve 

Pinholes . . . . . . . . . . . . . . . . . . .  Positive 
Orange peel . . . . . . . . . . . . . . . .  Positive 
Sag . . . . . . . . . . . . . . . . . . . . . . .  Negative 
Gloss . . . . . . . . . . . . . . . . . . . . .  Positive 
Recoatability . . . . . . . . . . . . . .  .Positive 

- 

Indication of potentially severe increase. 
May lower gloss. 
Recoatable unmodtfied controls were not 
adversely affected by addition of dispersing resins. 

Note. T h ~ r  type 01 additive I \  normally addcd hcfore plgmcnt and dl\pc r\ton. Ihcrclarc. port-addlt~on ma) not rellect thc lruo effcctivene\\. 

Surfactants 
Moderate improvement was observed 
Minimal improvement was observed. 

Cratering . . . . . . . . . . . . . . . . . .  Positive 
Pinholes . . . . . . . . . . . . . . . . .  .Positive 
Orange peel . . . . . . . . . . . . . . .  No significant effect 
Sag . . . . . . . . . . . . . . . . . . . . . . .  No significant effect 
Gloss . . . . . . . . . . . . . . . . . . . .  .Negative 

- 

Potential for significant decrease 
depending on the fornlulation. 
Potential for significant individual increase or 
decrease depending on the formulation. 

Recoatability . . . . . . . . . . . . . . .  No significant effect 

Polyacrylates 
Cratering . . . . . . . . . . . . . . . . . .  Positive 
Pinholes . . . . . . . . . . . . . . . . . . .  Positive 
Orange peel . . . . . . . . . . . . . . . .  Negative 
Sag . . . . . . . . . . . . . . . . . . . . . . .  Negative 
Gloss . . . . . . . . . . . . . . . . . . . .  .Negative 

- 

Minimal effect. 
Potential for significant increase or decrease 
depending on the formulalion. 

- Recoatability . . . . . . . . . . . . . . .  Very Positive 

Silicones 
Cratering . . . . . . . . . . . . . . . . .  Very Positive 
Pinholes . . . . . . . . . . . . . . . . . .  Positive 
Orange peel . . . . . . . . . . . . . . . .  Very negative 
Sag . . . . . . . . . . . . . . . . . . . . . . .  No significant effect 
Gloss . . . . . . . . . . . . . . . . . . . . .  Positive 
Recoatability . . . . . . . . . . . . . . .  Very negative 

- 

Tendency to increase. 
After the silicone addition, one 
formulation became recoatable 

Solvents 
Improvement was observed-some craters 
remained. 

- 

Moderate improvement was observed in most cases. 
Minimal improvement was observed. 
Potential for significant increase or decrease 
depending on the formulation. 

- 

Cratering . . . . . . . . . . . . . . . . .  .Positive 

Pinholes . . . . . . . . . . . . . . . . . .  .Positive 
Orange peel . . . . . . . . . . . . . . . .  Positive 
Sag . . . . . . . . . . . . . . . . . . . . . . .  Pos~tive 
Gloss . . . . . . . . . . . . . . . . . . . . .  Negative 

Recoatability . . . . . . . . . . . . . . .  No significant effect 

Fluorocarbons 
- 
- 
- 

Minimal positive effect was noted in some cases 
Potential for loss of gloss in some formulations. 

- 

Cratering . . . . . . . . . . . . . . . . .  .Positive 
Pinholes . . . . . . . . . . . . . . . . . .  .Positive 
Orange peel . . . . . . . . . . . . . . . .  Negative 
Sag . . . . . . . . . . . . . . . . . . . . . .  No signifcant effect 
Gloss . . . . . . . . . . . . . . . . . . . . .  No significant effect 
Recoatability . . . . . . . . . . . . . . .  Very negative 

Polyethylenes 
Potential for signiticant Improvement Cratering . . . . . . . . . . . . . . . . .  Positive 

Pinholes . . . . . . . . . . . . . . . . . . .  Positive 
Orange Peel . . . . . . . . . . . . . . . .  Very negative 
Sag . . . . . . . . . . . . . . . . . . . . . . .  No signifcant effect 
Gloss . . . . . . . . . . . . . . . . . . . . .  Negative 

- 

- 
- 

Potential for significant increase or decrease 
depending on the formulation. 
Varies from one extreme to the other. 
However, there was one case where not recoatable 
became recoatable. 

Recoatability . . . . . . . . . . . . . . .  Negative 
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EVALUATION OF ADDITIVES 

Intercoat adhesion (per ASTM D-3359) was tested and 
general film defects were reported. 

TESTING OF SINGLE COATED PANELS (Application de- 
scribed previously): The following properties were evalu- 
ated: gloss-ASTM D-523 (60"); adhesion-ASTM 
D-3359 (crosshatchltape); pencil hardness-ASTM 
D-3363; and film defects (visual observation). 

THEORY 

Rheology has been studied by numerous investigators. 
A complete treatment of the subject was reported by 
P a t t ~ n . ~ ~  There are several other texts to help provide a 
thorough understanding of rheological types. Different 
types of rheological behavior have been identified includ- 
ing: shear independent (Newtonian), shear thickening, 
and shear t h i ~ ~ n i n g . ~ ' - ~ ~  Industrial bake coatings vary 
from shear thinning to shear independent. 

Additives which enhance pigment wetting and disper- 
sion are primarily surfactants or dispersing resins. The 
resulting change in rheology of the coating shows im- 
proved flow and leveling. In some instances, dispersing 
resins may also react with the crosslinking agent. Sol- 
vents also change the rheology by reduction of viscosity. 
However, the solvents used in this study were intended to 
be generally immiscible with the remainder of the formu- 
lation, thereby functioning as surface tension modifiers. 

Surface tension modifiers are designed to eliminate 
certain surface defects such as Btnard cells, cratering, 
crawling, and orange peel. These additives include the 
categories of nonionic polymers and special solvents. 
Their purpose is to modify the surface tension, and there- 
by enhance wetting of the substrate or base coating. The 
surface tension of a liquid must be less than the critical 
surface tension of the substrate for spontaneous wetting to 
occur. Z i ~ m a n ~ ~  developed the concept of critical surface 
tension for solids using the liquid contact angle with the 
substrate (see Figure I).  The contact angle indicates the 
difference between the surface tension of a liquid and the 
critical surface tension of the substrate. A partial listing 
of surface tensions is included in Table 6.'6.2h.28 

In the interest of non-commerciality, the test results 
and identity of the additives used are listed only by gener- 
ic type in Tables 7 and 8. However, to assist the form- 
ulator in utilizing the information in this study, an alpha- 
betical list of the additives tested is provided (see Appen- 
dix 1). 

RESULTS OF TESTING 

The additives submitted by the participating companies 
altered flow by two mechanisms: rheology and surface 
tension. 

The additives in the study were categorized as follows: 

Rheology Surface Tension - - 

Surfactants Polyacrylates 
Dispersing resins Fluorocarbons 

Silicones 
Polyethylenes 
Solvents 

Observation of defects such as craters, pinholes, orange 
peel, and sag may be considered subjective: therefore, an 

Figure 1-Schematic diagram showing the forces governing 
the equilibrium of a drop of liquid on a solid substrate. V,, = 
force at solid-liquid interface. V,, = force at liquid-vapor 

interface. V,, = force at solid-vapor i n t e r f a ~ e ~ ~ . ~ '  

ASTM Standardized Scoring System was used to generate 
Table 8 in order to avoid lengthy descriptions: 

Score 
-- 

I 0  
9 
8 
6 
4 
2 
0 

Performance -- 
Perfect 
Excellent 
Very good 
Good 
Fair 
Poor 
Very poor 

or Effect 
--  

None 
Trace 
Very slight 
Slight 
Moderate 
Considerable 
Complete failure 

Recoatability was also scored using the Standardized 
Scoring System, the principal properties assessed for 
scoring being crawling and adhesion. 

DISCUSSION OF RESULTS 

A summary of the test results is shown in Table 8. 
The results for each type of additive tested may also be 

analyzed by determining the percentage of each group 
which produced the effects observed or determined. This 
analysis is summarized in Table 9 .  

CONCLUSIONS 

Each of the additive types tested exhibited both posi- 
tive and negative effects on the various film properties 
studied. As expected, no one additive corrected all the 
defects. All the additives studied improved resistance to 
cratering and pinholing without affecting the adhesion or 
hardness of the first coat. 

The following specific trends were based on examina- 
tion of Tables 8 and 9. 

The dispersing resins and solvents generally showed 
positive results in this study and were the only additives 
to improve resistance to orange peel as well as cratering. 
However, it should be noted that only surface tension 
modifying solvents were evaluated in this study. In many 
instances, other solvents may act as rheological modifiers 
instead. 

Both the polyacrylates and dispersing resins generally 
had a positive effect on recoatability. 
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The silicones and fluorocarbons significantly reduced 
cratering without affecting gloss, but generally had a 
negative effect on recoatability. However, at a low con- 
centration, one silicone additive enhanced surface proper- 
ties without losing recoatability. This may indicate poten- 
tial for use of some silicones in recoatable formulations. 

In many instances, gloss may be increased or decreased 
by the individual additive's compatibility with the bal- 
ance of the formulation. 

In general, the quantity of additive incorporated was 
far more critical in the case of surface tension modifiers 
than rheology modifiers. 

Perhaps the best way to use this information is to 
determine which defect needs to be corrected first. Table 
8 helps to determine which group or groups of additives 
will help most. For example, Groups I D  and 2S are best 
for eliminating craters. By taking into account the nega- 
tive aspects in each case, a possible combination of the 
two may be the best answer. Table 9 shows the positive 
and negative features as well as the possible variations 
one might encounter in each group. Knowing which 
group or groups will eliminate a particular defect should 
help the formulator by indicating which additive suppliers 
to contact for suggestions. Furthermore, this will help 
formulators in avoiding obvious false starts-to elimina- 
tion of surface defects. 
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EVALUATION OF ADDITIVES 

APPENDIX I 

Company Product 
-- 

3M Corporation . . . . . . .  FC-430 
Byk-Chemie USA . . . . .  Byk 077 
Byk-Chemie USA . . . . .  Byk 306 
Byk-Chemie USA . . . . .  Byk 325 
Byk-Chemie USA . . . . .  Byk 361 
Byk-Chemie USA . . . . .  Byk 405 
Dock Resins 

Corporation . . . . . . . .  Dock AC196-1 
Dock Resins 

Corporation . . . . . . . .  Dock TA13-44 
Dow Corning Company DC-11 
Exxon . . . . . . . . . . . . . . .  Exxate 700 
Exxon . . . . . . . . . . . . . . .  Exxon THN 
Exxon . . . . . . . . . . . . . . .  lso WEXX 700 
Exxon . . . . . . . . . . . . . . .  lsopar K 
Henkel USA Perenol 

Corporation . . . . . . . .  F4017291 
Henkel USA 

Corporation . . . . . . . .  Perenol F4HN 
Henkel USA 

Corporation . . . . . . . .  Perenol S-5 

Additive Type 
~luorocarboi 

Silicone 
Silicone 
Silicone 

Polyacrylate 
Surfactant 

Dispersing Resin 

Dispersing Resin 
Silicone 
Solvent 
Solvent 
Solvent 
Solvent 

Polyacrylate 

Solvent 

Silicone 

Company Product 
Henkel USA Texaphor 

Corporation . . . . . . . .  3098 
Interstab Chemicals 

Inc. . . . . . . . . . . . . . . . .  AKZO HI-SOL 
Kenrich Petrochemicals 

Inc. . . . . . . . . . . . . . . . .  Kenrich 59539 
Kenrich Petrochemicals 

Inc. . . . . . . . . . . . . . . . .  Kenrich 59540 
King Industries Inc. .... Dislon L-1980 
Monsanto Chemical 

Company . . . . . . . . . .  Modaflow 
Shamrock Chemical 

Corporation . . . . . . . .  Versaflow 
Troy Chemical 

Corporation . . . . . . . .  Troy a148 
Troy Chemical 

Corporation . . . . . . . .  Troy S366 
Ultra Additives Inc. . . . .  DEEFO 1002 
Ultra Additives Inc. . . . .  Foam Ban G-0 

Additive Type 

Surfactant 

Surfactant 

Dispersing Resin 

Dispersing Resin 
Polyacrylate 

Polyacrylate 

Polyethylene 

Silicone 

Silicone 
Silicone 

Polyacrylate 
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A Study of Structure-Properties 
Relationships in Automotive 

Clearcoat Binders by Statistically 
Designed Experiments 

Klaas J.H. Kruithof and Henk J.W. van den Haak 
Akzo Coatings B.V.* 

A rotatable central-composite experimental design is 
used to study three independent variables of an auto- 
motive clearcoat formulation. An outline of the design 
is described, followed by a regression analysis and 
an evaluation of the results by three-dimensional 
plots. It is shown how a limited number of experi- 
ments provides a solid base for paint development. 
The data obtained can also be used for the establish- 
ment of acceptable tolerances in both the resin 
specifications and the paint production process. 

The incorporation of a monomer bearing a rigid 
bulky group in an acrylic automotive clearcoat binder 
is shown to have a positive effect on the balance 
between hardness and solids content of the product. 

fects of variations in the raw materials on the ultimate 
paint performance is increasingly requested. A positive 
prediction of potential failures can be given only if the 
preceding product development was based on reliable, 
that is, statistically designed experiments. It is therefore 
not surprising that, supported by the increasing availabil- 
ity of low-priced desktop computers and excellent soft- 
ware, statistics have become an integrated part of modern 
paint de~elopment . ' .~  

An increase of the solubility of acrylic binders is re- 
ported to result from the incorporation of monomers bear- 
ing branched, bulky g r o ~ p s . ~  These resins are recom- 

INTRODUCTION 

A paint has to he regarded as a complex mixture of a 
variety of mutually interacting components, usually opti- 
mized for a specific application. The required quality 
standards of coatings are becoming more and more rigor- 
ous, particularly with regard to the emission of volatile 
organic compounds, appearance, and physical properties. 
An ongoing adjustment of existing coating formulations 
and the development of novel systems are necessary to 
cope with these constraints. 

New raw materials are continuously being introduced 
on the market, whereas others become scarce or are even 
withdrawn. Additionally, information concerning the ef- 

Presented al Ihe 67th Annual Meel~ng of the Federal~on of Soc~elles for Coatlngr Technology 
m New Orleans. LA. an November 10. 1989 Figure I-"Special Monomers" applied in acrylics for clear- 

*Labratory Automat~ve F~nl$her P 0 Box 3. 2170 BA Sassenhelm. The NeUlerlandr coats 
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Figure 2-Central-composite rotatable experimental design 

mended for the formulation of higher solids coatings. A 
similar increased solubility can also be obtained by the 
incorporation of monomers bearing linear flexible bulky 
groups, e.g., n-butyl acrylate or lauryl methacrylate. 
However, the incorporation of these monomers leads to a 
significant decrease of the glass transition temperature 
(T,) of the acrylic and, as a consequence, to a reduction 
of the hardness of the film. In contrast, the introduction 
of monomers bearing rigid bulky groups is expected to 
improve the solids content of a paint formulation at an 
equal, or even increased, hardness level of the film. 

This paper describes a statistical evaluation, using a 
central composite design, of the effect of four selected 
special monomers on the solids content and the hardness 
of an automotive clearcoat. The monomers investigated 
are: t-butyl acrylate (TBA), isobornyl acrylate (IBOA), 
4-t-butylcyclohexyl methacrylate (TBCMA),* and 3,3,5- 
trimethylcyclohexyl methacrylate (TMCMA) (Figure 1) .  

An experimental design was used by which the effect 
of special monomers on the solids contents and the hard- 
ness of an automotive clearcoat could be investigated 
simultaneously. This approach allows the investigation of 
the relation between hardness and solids content indepen- 
dent of T,. 

EXPERIMENTAL DESIGN 

The effects of variations in three independent variables 
on the solids content and the hardness of an automotive 
clearcoat were investigated in a central-composite rotat- 
able experimental design. Three variables were studied, 
namely, the level of a special monomer in the acrylic 
clearcoat resin (MON), the level of the melamine formal- 
dehyde crosslinker in the formulation (MEL), and the dry 
film thickness (DFT). Four different types of special 
monomers were tested. 

The central-composite design for investigating the ef- 
fects of the three independent variables required the prep- 
aration of 20 clearcoat formulations for each type of 
special monomer, including six repetitions in the center 

*TBCMA Ir supplied as a 50% solution in tsobutyl melhaerylale IIBMA), lneorporat~an of 
"20% TBCMA" I" rhls paper is  equ~valent to 10% olTBCMA and 10% of IBMA. 

48 

(Figure 2). The real levels of the three independent varia- 
bles (MON, MEL, and DFT, see Table 1) are obtained 
via a transformation of the standard levels using the fol- 
lowing f o r m ~ l a : ~  

, (Hr + Lr) + S * (Hr - Lr) 
2 (Hs - Ls) 

where: 
R = real level S = standard level 
Hr = highest real level Hs = highest standard level 
Lr = lowest real level Ls = lowest standard level 

The standard and the real levels used in our experiments 
are given in Table 1. 

The hardness of a paint film is related to its thickness. 
Application of a large series of different coatings without 
a significant variation in film thickness is nearly impossi- 
ble, even with the use of automated spraying equipment. 
Therefore, in daily practice, each coating under investi- 
gation is applied at two different layer thicknesses. The 
hardness data determined for these films successively 
yield the hardness at a fixed film thickness by a linear 
interpolation. In our case, DFT was treated as an indepen- 
dent variable. A relation between hardness and DFT other 
than linear can be handled in this case. Moreover, the 
number of panels required for this experiment is signifi- 
cantly reduced as compared with the standard procedure 
described previously. 

The film thicknesses prescribed by the central-compos- 
ite design (see Table 1) were approximated as closely as 
possible in practice. The actual film thicknesses were 
subsequently determined and used for calculations. 

EXPERIMENTAL PROCEDURES 

Five acrylic resins were prepared. Hydroxyethyl meth- 
acrylate was incorporated in each polymer to obtain an 

Table I-Standard and Real Levels 

Standard Levels (S) Real Levels (R) 

No. MON* MEL DFT MON 1%) MELI36) DFT Ium) 

I . . . .  - 1  
2 . . . .  - 1  
3 . . . .  - 1  
4 . . . .  - 1  
5 . . . .  t l  
6 . . . .  + I  
7 . . . .  + I  
a , . . .  + I  
9.. . . - 1.682 

10 . . . 1.682 
I 1  . . .  0 
12 . . .  0 
13 . . .  0 
14 . . .  0 
15 ... 0 
16 . . .  0 
17 . . .  0 
18 . . .  0 
19 . . .  0 
20 . . .  0 

fa1 MON = saecial monomer: MEL = melamine: DFT = drv film thickness. 
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STUDY OF STRUCTURE-PROPERTIES RELATIONSHIPS 

MON MEL 
(%) (%) 

TBA 

DFT Solids 
(pm) (wiw) KHN 

Table 2-Experimental Data 

IBOA TBCMA 

DFT Solids DFT Solids 
(pm) (wiw) KHN (pm) (wiw) KHN 

31 52.1 5.51 27 50.0 6.51 
41 51.4 6.06 37 52.0 6.38 
29 49.2 6.87 28 49.6 6.62 
42 50.3 7.19 39 50.2 7.60 
31 51.9 7.01 30 50.6 7.22 
37 50.6 7.67 32 51.5 8.47 
28 52.0 9.04 27 50.4 9.49 
34 50.9 7.88 41 50.9 8.05 
39 50.9 5.72 45 50.9 5.61 
28 50.3 8.43 38 50.6 9.97 
31 52.0 5.85 33 50.4 5.57 
31 48.6 7.54 32 50.8 8.43 
23 50.3 8.24 21 50.0 7.28 
42 51.1 8.05 43 51.0 8.20 
31 50.9 8.91 35 50.5 8.31 
32 50.9 7.31 35 50.5 8.83 
33 50.9 7.31 37 50.5 8.75 
30 50.6 7.10 33 51.5 7.64 
31 50.6 7.98 34 51.5 7.67 
32 50.6 6.89 34 51.5 8.20 

TMCMA 

DFT Solids 
(pm) (wiw) KHN 

28 50.0 6.23 
37 51.0 6.95 
28 50.5 7.77 
36 50.3 7.88 
28 51.9 6.70 
40 50.5 6.75 
29 51.0 9.87 
36 53.8 7.81 

OH-value ranging from 140-160 mg KOHlg resin. The 
acid value of each resin was adjusted to 16-18 mg KOHlg 
by the copolymerization of methacrylic acid. Four resins 
contained 20% of one of the special monomers given in 
Figure 1. The fifth is the reference acrylic resin based on 
monomers commonly used for clearcoat binders in the 
same fixed ratio as used for the other four acrylic resins, 
however, without any special monomer added. The mea- 
sured (gel permeation chromatography) number-averaged 
molecular mass was approximately 1250 for all acrylics 
involved. 

A resin containing 20% of a typical special monomer 
was blended with a similar acrylic without special mon- 
omer. Via this route, the level of the special monomer in 
the acrylic resin composition was varied between 0 and 
20%. This procedure allows an evaluation of the effect of 
both the level and the type of the special monomer, 
without the need to prepare a very large series of resins. 
Small deviations between a resin composition obtained by 

blending, as previously described, and a formulation 
based on one resin produced by the incorporation of the 
corresponding amount of the special monomer in a poly- 
mer may occur, however. 

Setamine US141,* a partially butylated oligomeric 
melamine-formaldehyde resin was selected as the cross- 
linker. The level in the formulation was varied between 
25 and 45% based on total resin solids. 

All formulations were prepared by mixing the appro- 
priate amount of the reference acrylic resin, the special- 
monomer based resin, and the melamine. Additional sol- 
vent was added to the mixtures to secure a similar solids 
content in all formulations. A fixed amount of a mixture 
of silicone oil and a UV-package was added and the 
viscosity of the mixture was adjusted to 30 s DIN-cup#4. 
All formulations were prepared in a random order. Phos- 

*Setaminc US141 1s a registered tradename of Akza Rcriw B V 

Table &Regression Coefficients tor Knoop Hardness and Solids Content 

Knwp Hardness 
Std. Err. 

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 of Est. 

TBA . . . . . . . . . .  *a 0.666 * 0.919 * * * * * 7.167 0.765 

IBOA . . . . . . . . .  * 0.761 -0.343 0.554 * * * * * 7.566 0.581 
TBCMA . . . . . . .  * 0.941 -0.475 0.634 -0.234 -0.555 * * 8 7.934 0.576 
TMCMA . . . . . .  * 0.566 * 0.812 * * * * * 7.367 0.716 

Solids Content 
Std. Err. 

C1 C2 C3 C4 C5 C6 C7 CB C9 C10 of Est. 

TBA * * * * - * - . . . . . . . . . .  - - 50.440 0.575 
IBOA . . . . . . . . .  * * * -0.682 - 0.550 - - 50.795 0.590 
TBCMA . . . . . . .  * * * * - * - - - 50.685 0.561 
TMCMA . . . . . .  * 0.347 * * - * - - - 51.137 0.722 
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Figure 3-Effect of TBA- and melamine level on 
solids content and Knoop hardness 
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Figure CEffect  of TMCMA- and melamine level on 
solids content and Knoop hardness 
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Figure 6-Effect of IBOA- and melamine level on 
solids content and Knoop hardness 

Journal of Coatings Technology 



STUDY OF STRUCTURE-PROPERTIES RELATiONSHlPS 

phated steel panels (Bonderite 132), coated with a surfac- 
er, were used as substrates in all tests. The clearcoats 
were applied wet-on-wet by an automated spray proce- 
dure over a silver metallic basecoat and cured for 17 min 
at 130°C. 

The solids content (wlw, 2 hr at 120°C) and the Knoop 
hardness (ASTM D 1414) were determined for each for- 
mulation. 

An overview of the data obtained is given in Table 2. 

REGRESSION ANALYSIS 

A regression analysis was carried out on the data ob- 
tained for each special monomer by means of a statistical 
computer program. This means that a particular response, 
for example, Knoop hardness (KHN) is described as a 
function of the independent variables, in this case, the 
special-monomer level (MON), the melamine level 
(MEL), and the dry film thickness (DFT), with the fol- 
lowing quadratic equation: 

KHN = C,*MON' + C,*MON + c,*MEL2 + C,*MEL + c 5 * ~ I T 2  

+ C,*DFT + C,*MON*MEL + C8*MON*Dm t C,*MEL*DIT t C,o 

C,-C,,are constants which are determined by means of a 
regression analysis. A similar procedure was carried out 
for the response "solids content" (Table 3) .  

In addition to the coefficients, the computer program 
also calculates the corresponding alpha-values. The latter 
figure indicates the chance that a coefficient differs from 
zero by random errors only. In cases where alpha exceeds 
0.05, the coefficients are considered to be zero and, 
hence, the corresponding term is omitted here. The coef- 
ficients related to the effect of the dry film thickness on 
the solids content (C,, C,, C,, and C,) are zero by 
definition. 

The introduction of a constant value for the film thick- 
ness (e.g., 40 pm) in the KHN-functions reduces these 
functions to two-variable equations which can be repre- 
sented by three-dimensional surface plots. 

RESULTS 

Figures 3a, 4a, 5a, and 6a represent three-dimensional 
plots of the solids content as a function of the level of 
special monomer in the acrylic resin and the level of the 
melamine crosslinker in the clearcoat formulation. The 

Figure 7-Effect of special-monomer level on solids 
content and Knoop hardness. Melamine level = 

35%, film thickness = 40 pm 

dotted contour lines in the bottom planes refer to a solids 
content level > 50%. Similar representations of the 
Knoop hardness are given in Figures 3b, 4b, 5b, and 6b. 
The shaded area in the bottom planes refer in this case to a 
minimal hardness number of 7. 

Figure 7a shows a cross section of the three-dimen- 
sional representations at a fixed melamine level of 35% 
with regard to solids content. Figure 7b shows the KHN 
readings for a melamine level of 35% and a fixed film 
thickness of 40 pm. 

Figure 8 shows a graphical representation of the rela- 
tion between solids content and film hardness (dry film 
thickness 40 pm). 

DISCUSSION 

The work described in this paper illustrates how ex- 
tended knowledge concerning a typical paint formulation, 
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Knoop Hardness 

Figure 8-Relation between solids content and film hardness 

even taken into account its complex nature, can be ob- 
tained by only a limited number of experiments. 

A well designed experimental setup allows a reliable 
screening of selected components of a coating. This in- 
formation is indispensable for the selection of the right 
components of a paint formulation during product devel- 
opment. The experimental data obtained by a regression 
analysis of selected responses allow the prediction of 
these dependent variables for any paint formulation with- 
in the area investigated. This means that a solid base is 
created for the prediction of the consequences of vari- 
ations in a coating formulation with regard to coating 
characteristics, either caused by changes in the composi- 
tion of a raw material or in the paint production proce- 
dure. Potential failures to be encountered in the future 
product life cycle of a coating can often be traced and 
reliable formulation can easily be done with such a paint 
formulation based on "Quality by Design."' 

Incorporation of any of the four special monomers 
leads to an increase in the film hardness. In combination 
with the proper amount of melamine resin, a hardness 
number of 7 is passed in all cases. Determination of the 
T, of the paint films revealed an increase of 10 degrees, 
as compared with a clearcoat based on the reference 
acrylic, for each of the acrylics comprising a special 
monomer tested. 

The influence of TBA, IBOA, and TBCMA on the 
solids content of the clearcoat formulation is only margin- 
al. With an increasing amount of the special monomer in 
the acrylic resin combination, an increase in hardness of 
the paint film is observed without a reduction of the solids 
content. 

TMCMA exhibits a significant positive effect on both 
the hardness and the solids content of the clearcoat. Intro- 
duction of this special monomer in acrylic resins should 
be considered in the development of higher solids acrylic- 
based coatings with superior hardness characteristics. 

TMCMA-based acrylics combine an increased T, of the 
paint film with an improved solids content of the paint 
formulation. 

CONCLUSIONS 

Statistically designed experiments are useful for proper 
raw material selection, formulation optimization, and the 
establishment of potential failures of coatings. The incor- 
poration of a special monomer in an acrylic resin leads to 
a higher T, and an increased film hardness of an auto- 
motive clearcoat at an equal or, in the case of 3,3,5- 
trimethylcyclohexyl methacrylate, even improved solids 
content. 

SUMMARY 

A rotatable central-composite experimental design, 
based on 20 experiments, was used to study the effect on 
the hardness and the solids content of an automotive 
clearcoat of three independent variables, that is, the level 
of a rigid bulky monomer in the acrylic resin, the level of 
the melamine crosslinker in the formulation, and the dry 
film thickness. This fair number of experiments provides 
a solid base for paint formulation development and for the 
establishment of acceptable tolerances in the resin speci- 
fications and the paint production process. The knowl- 
edge thus obtained can be used for a "potential failure- 
mode analysis" of the novel product design. 

It has been shown that the incorporation of rigid bulky 
monomers in acrylic binders leads to an improvement of 
the balance between hardness and solids content of an 
automotive clearcoat. The most pronounced effect was 
observed for 3,3,5-trimethylcyclohexyl methacrylate. 
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Measurement and Analysis 
Of Coatings properties 

Thomas K. Rehfeldt 
The Sherwin-Williams Company* 

Many evaluations in coatings research and develop- 
ment depend upon the positions of test materials on 
a rating scale of performance. Such properties as  
solvent and stain resistance, corrosion protection, 
weathering, blistering, and many criteria of appear- 
ance and color are evaluated by rating scale meth- 
ods. By nature, these evaluations are subjective. 
Presented here is a procedure, the Rasch method, 
for converting subjective evaluations into quantita- 
tive measurements. The technique is illustrated with 
an application to a completely balanced experimental 
design, in which stain resistance was evaluated. 

INTRODUCTION 

In the coatings industry, many careful, quantitative ex- 
periments are performed to develop better coatings. The 
use of sophisticated experimental designs is increasingly 
important. We carefully analyze the data, which is ob- 
tained from experiments. We carefully measure the pro- 
cessing and composition variables during the experiment, 
and every effort is made to control variables. Often, 
however, the responses which are measured for these 
designed experiments take the form of rather subjective 
ratings on rather arbitrary scales. Such performance tests 
as solvent resistance, stain resistance, corrosion protec- 
tion, salt spray evaluations, weathering, blocking, blis- 
tering, orange peel, etc., are based upon ratings. 

These ratings are made by experienced technical peo- 
ple, but they are subjective by the very nature of the 
rating process. At best, the rating process produces ordi- 
nal rankings; but proper evaluation requires quantitative 

Presented a1 the 67th Annual Meel~npofthe FedeiarconofSoe!rl~cs forCuaungsTechnalogy. 
in New Orleans. LA. on Novernhcr Y. 1989 

*Autornottve Tcchnlcrl Ccnler. 10909 S Collage Grove Ave.. Ch~cago. IL 60628 

interval measures. The subject of this paper is a method 
for using the ratings to obtain the interval measures which 
are required, but which are only implied by the rankings. 

PREVIOUS WORK 

There have been attempts to overcome the problem of 
subjectivity in rating scales. Usually, a reference materi- 
al, whose properties are known, is included with the 
experimental materials. However, this does not ensure 
equal interval, repeatable, objective scales. 

Most often rank order statistics are used to evaluate 
rating scale data.'-4 Here the scale itself is ignored and 
the various paints under test are ranked from best to worst 
by one or several judges. Rank order calculations are used 
to equate the rankings of the various judges. These rank- 
i n g ~  usually work very well; judges will rank a group of 
paints in the same order, subject to experimental error, 
and it is easy to tell which is the best and which is the 
worst. 

However, the ranking techniques do not solve the prob- 
lem of objective scales of measurement. One consider- 
ation is that the rankings show which is better, but there is 
no way to tell how much better one coating is than the 
others. This is particularly troublesome in the middle of 
the rankings. Another consideration is that one must al- 
ways deal with a group of coatings and references; the 
usual rank order statistics do not provide an objective 
scale which can be used in subsequent testing. 

Differences among coatings, which are part of a statis- 
tically designed experiment, are often detected by multi- 
ple analysis of variance, where each facet or factor is 
examined as a treatment level. This technique, however, 
only detects which factors are associated with differences 
in the performance. It does not rank the various paints nor 
does it construct useful rating scales. More often than 
not, every factor appears to be significant in an analysis 
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Table 1-Raw Ratings from Stain Resistance Experiment 

Conditions Judges Conditions 

Obs PolymerHndenerConcen. BHA KiL LMF DIA PCC Obs PolvrnerHardenerConcen. 

Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Med 
Med 
Med 
Med 
Med 
Med 
Med 

- 
Med 
Med 
Med 
Med 
Med 
Med 
Med 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
Hlgh 
High 
High 
High 

Judges 

BHA KIL LMF DtA PCC 

of variance. Furthermore, the initial ratings, provided by 
the experts do not, by themselves, provide the interval 
scale necessary to do the analysis of variance properly 
(the analysis of variance assumes an equal interval scale). 

What we would like is a technique which will allow for 
the differences between judges, will measure the relative 
performance of the coatings, and which will produce an 
equal interval scale for use in subsequent testing. 

MEASUREMENT MODEL 

Our goal is an objective scale, or measurement, to 
replace the subjective ratings now in use. This means that 
we want the measures produced by the model to be inde- 
pendent of the individual judges and also independent of 
the specific paints tested. The measurement model to be 
described is due to ~ a s c h "  and was developed by Wright 
et al.'-'   his model has found great utility in educational 
and psychological applications. However, it is useful 
whenever objective measurement is needed. 

Measurements are quantitative comparisons, either of 
one paint with another, or a paint with a standard of 
performance. Let us look at the case where two paints, n 
and m, are compared with each other. To simplify the 
derivation of the model, assume a passlfail test is to be 
used. Here, there are four possible outcomes: both paints 
may pass, both paints may fail, one may pass and the 
other fail, or the other one may pass and the first fail. The 
notation F, indicates the count of the times paint n passes 
and paint m fails. 

If both pass or both fail we detect no difference in 
performance. Thus, all the information on the relative 
performance comes from the cases where one passes and 
the other fails. 

For a given set of conditions, the more test replications 
we make on each paint, the more occurrences we expect 

where one paint passes and the other fails. For the com- 
parison of the performance of the two paints to be useful, 
we must have stable conditions. The ratio of passes to 
failures for each paint is expected to be relatively con- 
stant, which would provide the necessary stability. Thus, 
the ratio of passes to failures is the data needed to quanti- 
fy the comparison of the two paints. 

Replication, in this context, usually refers to repeated 
tests of the same paints. Replication may also be a differ- 
ent judge, i, rating the same test for a given paint. A trial 
is the single combination of paint, n, and judge, i ,  for a 
specific test. Replications are repeated trials. 

Consider then the ratio, F,IF,. This ratio is a compari- 
son of the number of times paint n passes the test in 
question when paint m fails, with the number of times 
paint m passes when paint n fails, that is, when there is a 
difference in performance. If we increase the number of 
replications of the test, then this comparison approaches 
the comparison of probabilities of passing the test, multi- 
plied by the number of replicates. However, if judges 
make relevant judgments, the replicates are equal for 
each combination of judge, paint, and test, and we can 
write: 

where, P, is the probability of paint n passing and (I-P,) 
is the probability of it not passing. Here i signifies the 
work of judge i. 

We require that this comparison be objective, that is, it 
should not depend upon which judge does the rating or 
which paints are tested. Thus, for a different judge, j, we 
must have: 

for all judges, i, j, and for all paints, n, m. 
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We can rewrite equation (2) to the following: 

For objectivity, it does not matter which other judge, j, is 
involved in the rating, or which other paint, m, is used for 
the comparison. Therefore, we can choose a reference 
judge, j = 0 ,  and a reference paint, m = 0, so that: 

where, the 0 subscript designates the selected references. 

Thus, 

where, k is a constant set by the choice of which m is 0 
and which j is 0 ,  f is a function of paint n only, and g is a 
function of the judge i only. 

If we choose Po, = 0.5 ,  then k = I and, within the 
frame of reference of the test 0 < (P,o)/(l-P,,o) < infin- 
ity, depending upon the quality of paint n, and 0 < (Poi)/ 
(I-Po,) < infinity, depending upon severity of judge i. 

We can convert this to a linear scale by defining the 
logarithms of these odds, as: 

the quality measure of paint n, and 

the rating severity calibration of judge i ,  so that 

where, Di depends only on the judge and B, depends only 
on the paint under test. This model can also be written, 

The paint, n, and the judge, i, have been separated in the 
derivation of equation (8). Therefore. this is a measure- 
ment model for which the construction of objective mea- 
sures can be accomplished. 

MODEL ESTIMATION 

The data from a typical experiment will be a table of 
ratings given to several test paints by several judges. By 
using equation (7) or (8). B, is estimated from the num- 
ber of passes given to paint, n. Di is estimated from the 
number of passes given by judge, i. 

We want our calculation to produce a sufficient, effi- 
cient, unbiased estimate. The statistical theory around 
this concept uses the notion of the information content, or 
Fisher information, of the data.I0" The information 
about an estimated parameter, c ,  which is contained in 
one observation, denoted I(c), is the expected value of the 
derivative of the log likelihood function of the parameter. 
It can be shown that this quantity is inversely related to 
the variance of the parameter estimate, <c> ,  by 
var(<c>)= lil(c). Thus, the greater the information 
about c ,  the smaller the variance. In our case, the infor- 
mation modelled in each rating, X,,,, is Q,,=P,,,(I-P,,). 
The residual or discrepancy between observed and ex- 
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Figure 1-Objective scale of stain resistance constructed 
from raw ratings 

pected is obtained in the usual manner, as,  Y,,= 
Xni - Pni, the observed relative frequency, Xni, minus 
the probability predicted by the model, Pni. We make this 
calculation for each cell in the data matrix. 

We can then set B', = B,+(C,Yni)l(CiQni) and D'i 
= D, + (C,Y,,,)I(B,Q,,i). This is done iteratively until 
the maximum residual, due either to any paint, n, or any 
judge, i ,  is less than some satisfactorily small value, 
usually 0.5. The parameter estimates from this procedure 
are unconditional maximum likelihood estimates which 
are asymptotically unbiased, consistent, and sufficient. 
This model contains the proper parameters for our data 
and the B,,'s and Di's define an equal interval, objective 
scale of the property under test in log odds units or logits. 

It can be seen that these calculations are conceptually 
simple and straightforward. However, the calculations 
are operationally tedious, particularly if the number of 
interations needed to obtain an adequate fit is large (in the 
example to follow the calculations required approximate- 
ly 150 interations). Therefore, a personal computer was 
used to do these calculations. The programs used here 
were adapted, from a somewhat different application, for 
use in this coatings research.* 

This procedure can be expanded to include a rating 
scale rather than a simple passifail test. This may be 
accomplished by calculating the probability of going 
from step one on the scale to step two to step three, etc., 
in the manner described. The model is essentially the 

'Further lnforrnatton about the availahiltl) of there programs mag be obtained hy conlactlng 
the author 
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Table 2-Summary of Stain Resistance Measurements by 
Hardener, Stain Concentration, and Polymer on 

Original Logit Scale 

Hardener A Hardener B 

Stain Concentration 

High Med 

Polymer 64 . . . .  2.05 2.50 
Polvmer 65 . . . .  3.86 7.32 
Polymer 67 . . . .  8.41" 8.41 
Polvmer6l . . . .  3.86 7.32 

Low High Med Low 

3.86 1.16 1.16 3.86 
6.63 - 1.51 - 1.28 3.40 
5.41 -3.81 -0.80 1.60 
8.41 -6.67h -6.67 2.95 

(a)  8.41 ts thc maximum meawrc 
(bl -6 67 I S  thc mlnlmum mcawre 

Table 3-Effect of Hardener on Stain Resistance 

Measure Model lnfit 
Hardener Score Count Logit Error MnSq Std 

Table Mean: 492.0 105.0 0.00" 0.10 0.8 - 1.6 
Tab1eS.D.: 213.0 0.0 1.61 0.02 0.3 2.4 

( a )  Centered durrng e\lilo.mon lo rnchor Ihr xrale 

Table 4-Effect of Stain Concentration on Stain Resistance 

Measure Model lnfit 
Concen. Score Count Logit Error MnSq Std 

-- 
I . . . . . . . .  Low 415 70 1.09 0.12 0.6 - 2  
2 . . . . . . . .  Med 300 70 -0.38 0.11 0.7 -1 
3 . . . . . . . .  High 269 70 -0.71 0.10 0.8 -1 

Measure Model lnfit 
N Conc Score Count Logit Error MnSq Std 

Table Mean: 328.0 70.0 0.00' 0.11 0.7 - 1.8 
Table S.D.: 62.8 0.0 0.79 0.01 0.1 0.5 

( a )  Centered d u r ~ n p  c\tbmnen to anchor the scale 

Table &Differences in Judges' Rating Behavior of Stain 
Resistance 

Judge Score Count Logit Error MnSq Std 
-- 
2 . .  . . . . .  KIL 216 42 0.38 0.14 0.9 0 
4 . . . . . . .  DIA 203 42 0.12 0.14 0.7 -1 
3 ....... 1.MF 189 42 -0.15 0.14 0.6 -1 
I ....... BHA 188 42 -0.17 0.14 0.6 -1 
5. ...... PCC 188 42 -0.17 0.14 0.7 0 

Table Mean. 196.8 42.0 0.00" 0.14 0.7 - 1.3 
Table S.D.: 11.2 0.0 0.22 0.00 0.1 0.6 

(a1 Centered durlne ertimattan to anchor the scale 

same except we deal with the several steps or levels of the 
rating scale. The iterative fitting process is the same and 
the interpretation of the results, that is, the equal interval 
scale, is the same. 

This procedure can be further expanded to measure 
more facets than the paint and the judge. In the example, 
which will follow, we examine four facet effects of poly- 
mer, hardener. judge, and stain concentration. The deri- 
vation is a bit more complicated algebraically, but is 
conceptually identical. In the multi-faceted case, (called 
the FACETS model) the model is given by 

with separate terms for each facet. 

APPLICATION EXAMPLE 

The application of this Rasch procedure will be illus- 
trated by examination of an experiment in which the 
response of interest was stain resistance. This experiment 
was chosen for this work because it is typical, in design 
and extent, to experiments conducted in our development 
laboratories and, thus, is a useful test case. 

Experiment 

An experiment was conducted which investigated sev- 
en different polymer formulas. Each formula was evaluat- 
ed with two hardeners. The response variable was stain 
resistance; for this experiment the stain was applied to the 
test paints at three concentrations. The staining agent was 
placed on the test panels and allowed to remain overnight. 
The stain was then washed off with 10 double rubs of a 
cloth saturated with methyl ethyl ketone. The appearance 
of the stained and cleaned area was evaluated by the 
judges. A completely balanced design was used, that is, 
we examined all combinations of polymer with hardener 
with stain concentration. This resulted in 42 test results. 
Each of the 42 tests was rated by five judges on a scale of 
0 to 8, where 0 is total failure and 8 is superior perfor- 
mance. 

Data 

The raw ratings for the experiment are shown in Table 
I .  The paint samples are designated by polymer, 61-67; 
hardener, A and B; and stain concentration, low, medi- 
um, and high. 

Results 

The Rasch Facets model described was applied to the 
data shown in Table 1. The logit measures were estimated 
for each of the 42 tests. From these data, an objective, 
equal interval scale was constructed, and the position of 
each test coating was estimated on the scale. This scale 
and the positions of each paint along the scale are shown 
in Figure 1, (and given in Table 2). 

Figure L shows the distribution of test paints on the 
scale. This plot tells us several things about our test 
paints. Polymer 67, when used with hardener A, is the 
best performer, since it is highest on the scale for both 
high and medium stain concentration. Polymer 61, with 
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hardener A, gives equal performance, but only at the low 
stain concentration. 

As a result of the linear, equal interval scale, we can 
tell that, for example, the improvement in performance 
between the median, 1.5 logits, and the polymer 611 
hardener Bllow stain combination is the same as the 
improvement between polymer 64lhardener Bllow stain 
and polymer 66lhardener Allow stain. Also, the improve- 
ment between polymer 6llhardener Bllow stain and poly- 
mer 63lhardener Allow stain is twice the improvement 
between polymer 67lhardener Bllow stain and polymer 
6llhardener Bllow stain. We have no hope of making this 
kind of inference from the original 0-8 scale. 

If we use the extension of the Rasch model to the multi- 
faceted case, then we can partition the effects of the 
separate facets, still on the equal interval scale. A model 
of this type was calculated and the results, shown in 
Tables 3-5, were obtained. 

In Table 3, the overall effect of the hardener on the 
performance of these test paints is shown. We see imme- 
diately that hardener A is better than hardener B. This is 
the average effect of hardener, separated from the other 
variables. This is an analysis of variance (ANOVA), but 
the values used are interval measures and the emphasis 
is on the amount or magnitude of the effect. Often an 
ANOVA is made in this context which examines only the 
statistical significance, not the magnitude, of the effect. 

In Table 4,  we see the effect of stain concentration. 
Each polymer, when all conditions are considered, per- 
forms better when the stain concentration is low than 
when medium or than when high. This is to be expected, 
but we now have a quantitative estimate of the differ- 
ences, 1.8 logits between the high and the low. In addi- 
tion, we have a basis, as we shall see, for detecting 
unusual performance and, hence, unexpected results. 

Rasch Model Accounts for Differences 
Among Judges 

Table 5 illustrates one of the primary advantages of the 
Rasch model analysis over naive interpretation of the raw 
ratings. It is evident from this table that these five judges 
do not rate in the same way, that is, different judges give 
different ratings to the same paint panel. Here are two 
groups of judges: KIL and DIA, who are similar in the 
leniency of their ratings at 0.38 and 0.12 logits, and 
LMF, BHA, and PCC, who are also similar among them- 
selves, at -0.15 and -0.17 logits, but are significantly 
more severe than the previous group of two. The latter 
group is about 0.35 logits more stringent or harsher in 
their ratings than the former. If this difference is not 
considered in the analysis of the data, then the ratings 
obtained depend, at least in part, on who does the rating 
and not solely on the performance of the paint. 

It may be argued that the rankings of the coatings may 
be the same even though each judge gives different indi- 
vidual ratings. While this may be true, and could be used 
in experiments of this type, it implicitly places two re- 
strictions on the data analysis. First, the experiment must 
contain enough samples to provide significance to the 
rankings, this means 10 or more samples. Second, the 
rankings are only adequate for the experiment at hand and 

Table &--Effect of Polymer on Stain Resistance 

Measure Model lnfit 
Polymer Score Count Logit Error MnSq Std 

64(best) . . . . . . .  173 30 1.38 0.16 1.6 1 
65 . . . . . . . . . . . .  173 30 1.38 0.16 0.4 - 2  
67 . . . . . . . . . . . .  169 30 1.29 0.15 0.6 -1 

62 . . . . .  . . . .... 102 30 -0.60 0.18 0.2 - 3  
63 (worst). . . . . . 95 30 -0.83 0.18 0.2 - 3  

Table Mean: 140.6 30.0 0.51 0.17 0.6 -1.6 
Table S.D.: 30.6 0.0 0.86 0.01 0.5 1.8 

NB. There are three group, w ~ h  .ilgncficant d~iferences ~n performance bctween group5 and 
btmilar performance wlthin group>. 

cannot be used to evaluate subsequent measurements of 
the property, here, stain resistance. Thus, one must con- 
duct a complete experiment with at least 10 trials for each 
evaluation. 

Further Analysis 

In Table 6,  we see the effect of the polymer on the 
performance. The measure order of the polymers, is from 
best to worst, again separated from the other variables. 
We get our positions, on an objective scale; and the scale 
can be used for one or a few subsequent measurements 
without running the entire experiment over again. Fur- 
ther, the measures tell us not only which polymer is better 
but how much better, as well. 

The measures determined by the model can be used in 
several ways. Table 2 shows the summary of the experi- 
ment, plotted in Figure I.  The scale measures are in the 
body of the table. The polymers are in order of decreasing 
performance. The columns of the table show the effect of 
stain concentration and hardener. The values here are the 
logits on the original scale. 

We see here why polymer 64 is rated best overall by 
virtue of its total performance. While lower, for example, 
than polymer 67 with high concentration of stain and 
hardener A, polymer 64 is more consistent over the var- 
ious stain concentrations and with both hardeners. In fact, 
polymer 64 is the only polymer that did not receive 
negative measures with hardener B. 

An interesting anomaly also can be seen. Polymer 67 
performs three to four logits better with high stain con- 
centrations than it does with lower stain concentrations. 
This is not expected, and may be important for formula- 
tion of this type of coating. 

Table 7-Residuals Analysis of Stain Resistance Measurement 

Polvmerl 
Conc 

Low 
Low 
Low 
I n w  

Judge 

BHA 
KIL 
LMF 
DI A 

Obs Expected Residual 

7 7.9 -0.9 

. .. -. 

h7A Low PCC 7 7.9 -0.9 
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T a b l e  &Ranking of Sta in  R e s i s t a n c e  with Polymer a n d  
Hardener  Combined 

Polymer1 
Hard Score Count Logil Error MnSq Std 

Table Mean: 71.5 15.0 0.99 0.36 0.7 -0 .9  
Tab1eS.D.: 37.7 0 . 0  3.16 0.08 0.5 1.4 

This anomaly was found by examination of the residu- 
als from a multi-faceted analysis. We see this in Table 7. 
Here, the expected ratings, near 8, are shown with the 
residuals. Polymer 67 was rated lower, at 7,  than was 
expected by all the judges. This would indicate an area 
for further investigation. 

Finally, we can use the facets analysis to combine 
effects of the variables if we desire. For example, in 
Table 8, the effects of the polymer type and the hardener 
have been combined by using the polymerihardener com- 
bination as a single facet rather than as two facets. Here. 
we obtain positions of polymer and hardener combina- 
tions with respect to stain resistance. 

SUMMARY 

A method of overcoming the difficulties of rating scale 
rankings of paints has been demonstrated. The utility of 
the method includes: construction of an objective mea- 
surement scale, detection and adjustment for differences 
in judges, measures of performance, means to detect 
outliers, and consistent measures from one experiment to 
the next. 

The model is suitable for rating scale, passifail, and 
minimum performance testing in paints and coatings. 
Such tests as stain resistance, solvent resistance, tape 
time, cross hatch adhesion, hardness, DOI, and other 
such tests with inherently large scatter are suitable candi- 
dates for Rasch facets analysis. 

When this model is used, rating scale rankings can be 
used to estimate experimental measures for regression 
and other designed experiments in a like manner to other, 
quantitative measurements. 
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These subcommittee reports are forthe use of the membership of ASTM Committee D-1 in continuing Its work and for 
the interest of readers in the activities of ASTM Committee D-1. The reports are not official actions of ASTM and may 

, not be quoted as representing any action or policy of the American Society for Testing and Materials. 

June 1990 Subcommittee Reports 
of ASTM Committee D-1 

The June meeting of ASTM Committee D-l on Paints and 
Related Coatings was held on June 17-20, 1990 at the Grand 
Hyatt in San Francisco, CA. In the three and one-half days 
preceding the final session and general meeting of Committee 
D-I, 194 members and guests met in 152 scheduled meetings of 
D-l and working task groups. The current membership of Com- 
mittee D-l is 594. 

Awards presented included: Henry A. Gardner Award to S.B. 
Schroeder; Paul A. Gardner Award to L. Schaeffer; William T. 
Pearce Award to M.E. McKnight; D-l Honorary Members to 
S.A. Yuhas and J.  Behrle; and Certificates of Appreciation to 
L.E. Newman, W.E. Whitlock, A.M. Snider, and C.B. Beiter. 

It was decided to give awards on an annual basis at the June 
meeting and to hold a mini-symposium every January meeting. 

Highlights 

Sub. DOI.08-Recent court decisions mandating VOC reduc- 
tion in consumer products and anticipated amendments to the 
Clean Air Act have highlighted the need for new ASTM Stan- 
dards. 

Sub. DOI.20-Voted to submit D 3980, Standard Practice for 
Interlaboratory Testing of Paints and Related Materials, for 
withdrawal. 

Sub. DOI.21-Task Group 81 held a successful symposium 
on paint analysis with 115 participants from seven countries. 
Registration fees contributed $2,940 to the D-l treasury. 

Sub. D01.34-The Ink Vehicles group will split from Sub. 34 
on Naval Stores and form a provisional Sub. 37. The scope has 
been approved by the D01.90 Executive Subcommittee. J.C. 
Weaver has received a commitment from the Naval Stores in- 
dustry to review the Standards remaining in Sub D01.34. 

Future Meetings 
January 20-23, 1991-Ft. Lauderdale, FL, Embassy Suites. 
June 16-19, 1991-Ottawa, Canada, Chateau Laurier. 
January 19-22, 1992-Ft. Lauderdale, FL, Embassy Suites. 
June 21-24, 1992-Minneapolis, MN. Marriott (tentative). 

New Standards 
New D-I standards since January 1990 approved by the 

ASTM Committee on Standards in the months shown: (subcom- 
mittee jurisdiction). 

APPROVED JULY 27, 1990 
D 5097-90, Test Method for Filter-Retained Solids Content 

of Polymer Latexes (Sub D01.33) 
D 5098-90, Specification for Artists', Acrylic Emulsion 

Paints (Sub D01.57) 

APPROVED MAY 25, 1990 
D 5062-90, Test Method for Resin Solution Dilutability (Sub 

D01.34) 
D 5063-90, Standard Certification on Conformance Form 

(Sub D01.45) 
D 5064-90, Practice for Conducting a Patch Test To Assess 

Coating Compatability (Sub D01.46) 
D 5065-90, Guide for Assessing the Condition of Aged Coat- 

ings on Steel Surfaces (Sub D01.46) 
D 5067-90, Specification for Artists' Watercolor Paints (Sub 

D01.57) 
D 5068-90, Practice for Preparation of Paint Brushes for 

Evaluation (Sub D01.61) 
D 5069-90, Practice for Preparation of Paint Roller Covers 

for Evaluation (Sub D01.61) 

APPROVED APRIL 27, 1990 
D 5043-90, Test Methods for Field Identification of Coatings 

(Sub D01.46) 
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DIVISION 1 
ADMINISTRATION 

SUBCOMMITTEE D01.07 
GOVERNMENT STANDARDS 

M.E. McKnight, Chairman 

The subcommittee welcomed four repre- 
sentatives from the U.S. Government Ser- 
vice Agency (GSA) paint testing laboratory 
in San Francisco. The GSA laboratory is 
the national paint testing laboratory for 
GSA. Paint purchased through GSA con- 
tracts accounts for the majority of the mate- 
rial tested. Both architectural and industrial 
coatings are tested by the laboratory with 
industrial coatings making up the larger 
fraction. The committee requested their 
consideration of the adequacy and com- 
pleteness of ASTM methods for testing 
paint. The chairman agreed to follow up 
this request. Cynthia Joe, of GSA, reported 
that they had prepared a report comparing 
Federal Standard Method 141 with ASTM 
methods for Ray Viola of GSA. Federal 
Supply Service, Auburn, WA. Ms. McKnight 
agreed to request a copy of the report. 

Lee Rogers. from the Office of the Sec- 
retary of Defense (OSD), reported that 
OSD is directing military agencies to dc- 
velop means to use commercially available 
materials when appropriate. Two possible 
mechanisms are nongovernment standards 
and multiple award schedules. Cancella- 
tion of military and federal standards relat- 
ed to commercial items is continuing. To 
help implement the use of nongovernment 
standards, GSA and DoD are finalizing an 
agreement to provide a common stock 
point for standards that have been adopted 
by the federal government. 

Mr. Rogers also reported that action is 
underway for DoD to adopt nongovern- 
ment standards generically rather than by 
date of revision. That is, a revised standard 
will remain "adopted" unless action is tak- 
en to remove the revised standard from the 
adoption list. 

Ms. McKnight reported that: (I) upon 
the recommendation of Sub. D01.07, Sub 
W1.42 is developing standards on applica- 
tion; (2) D01.42.01 was receptive to her 
suggested changes to specify parameters 
for the test method for washability; and (3) 
Federal Standard 595, revision B, was is- 
sued in 1989. She restated two of the goals 
of the committee: (I)  to provide guidance 
for increasing the usefulness of standards 
for inclusion in contracts and other docu- 
ments of commerce; and 2) to identify 
needs for new or improved test methods for 
coatings or related products. 

Agenda items suggested for the next 
meeting include: (I)  status of GSAiDoD 
NPFC agreement; (2) status of new DoD 

adoption procedure; and (3) report on gov- 
ernment adoption of ASTM standards. 

SUBCOMMITTEE D01.08 
ENVIRONMENTAL CONCERNS 

J.J. Brezinski, Chairman 

Recent court decisions in California 
mandating VOC reduction in consumer 
products in the Bay Area and anticipated 
amendments to the federal Clean Air Act 
have highlighted the need for new ASTM 
standards. These include the determination 
of VOC in aerosol spray paint containers 
and of the amount of NH, presenVernitted 
from water-dilutable coatings, as well as a 
guide to relate coating performance and 
VOC content. Also reviewed was in- 
creased focus on "spot tests" to determine 
lead concentration in old painted surfaces 
and the need for additional ASTM stan- 
dards regarding the lead issue. 

DOI.OR.01-Durcrbility and VOC- 
M.M. Gaschke. Chairman. The purpose of 
the initial meetlng was to determine if 
ASTM [with Steel Structures Painting 
Council (SSPC)] should develop guide 
document(s) relating coating performance 
to VOC content. J .  Berry of U.S. EPA 
stated future agency planning regarding 
VOC will incorporate consideration of 
coatings performance, for which suitable 
industry andlor consensus organization 
guides would be welcomed. Questions 
were raised about limiting the task group 
scope to industrial maintenance and marine 
coatings and whether a public workshop 
would be a more suitable forum for prep- 
aration of thc guide. An SSPC draft chart 
was circulated demonstrating the use of a 
performanceicell structure integrating 
VOC level. Further discussion of the task 
group objectives and scope is scheduled for 
the January. 1991 meeting. 

VOC Content in Aerosol Sprnv Pnint- 
A task group (in Sub. D01.21) will study a 
method for determining the volatile content 
of aerosol spray paint containers, following 
a procedure (and modified equation for 
VOC calculation) under review at the labo- 
ratory of California's Bay Area Air Quality 
Management District. 

Ammonia Content-Ammonia is not 
considered photochemically reactive and 
thus is not believed to be a VOC. A special 
task group in Sub. D01.80 will consider 
test approaches to define the presence1 
emission of ammonia from water-reducible 
coatings. 

Calculation of VOC-Substantial edito- 
rial changes in the language and calculation 
section of D 3960, "Practice for Determin- 
ing VOC Content of Paints and Related 
Coatings," to be circulated in a D-l letter 
ballot, are directed toward obtaining future 

EPA acceptance of the practice as an ap- 
proved alternate for Reference Method 24. 

Lead Issue-Recent bills introduced in 
the U.S. House and Senate appear to rec- 
ognize the need for additional research re- 
garding the hazard from lead in old paint 
and from other sources in homes, including 
the developmenVdefinition of suitable test 
methodology. Both HUD (with a limited 
grant to M.E. McKnight at NIST) and EPA 
are interested in the applicability of "spot 
tests" for lead detection. ASTM test objec- 
tives, as outlined by J.C. Weaver, should 
be: (I) to determine the lead in adherent 
dust versus that imbedded in the paint; (2) 
develop a test to distinguish between lead 
chemical species (anions) to permit assign- 
ment of the source of the lead; and (3) 
prepare a guide on the use of X-ray fluores- 
cence for lead measurement. The first two 
objectives will likely require funded re- 
search programs. 

Artist Pnint Labels-A draft safety alert 
from the Consumer Product Safety Com- 
mission features labeling of a n  and draft 
materials following D 4236. 

SUBCOMMITTEE D01.15 
LECTURES AND SYMPOSIA 

G.Y. Moore, Ill, Chairman 

H. M. Werner announced that for future 
meetings of D-I, mini-symposia would be 
scheduled for the Januay meetings and 
awards would be given at the June meet- 
ings. This will eliminate time conflicts 
which have been evident at past meetings. 

A.F. Rutkiewic reviewed plans for the 
mini-symposium on "Odor Evaluation," 
to be held in January, 199 1, in Fort Lauder- 
dale, FL. Speakers will be G.V. Civille, of 
Sensory Spectrum, and S. Ellis, of A.D. 
Little, Inc. Each will speak for 30 minutes 
with 15 minutes each for questions. The 
speakers are coordinating their presenta- 
tions so that they will be compatible and 
not repetitive. 

C.K. Schoff reported that Task Group 
D01.24.33 has been organized to study 
odor evaluation, and he hopes the mini- 
symposium will encourage participation in 
that task group. 

W.C. Golton reported that the "Sympo- 
sium on the Analysis of Paint," held in 
Pittsburgh in May, was a successful ven- 
ture. There were 115 participants from sev- 
en countries, and the symposium generated 
about $3,000 for D-I. A manuscript of the 
proceedings is being prepared. Dr. Golton 
suggested that the larger subcommittees of 
D-l consider sponsoring a symposium each 
year. This could probably be done on a 
three to four year cycle. G.Y. Moore 
agreed to contact subcommittee chairmen 
to determine if this would be feasible. 

Dr. Moore reported that J.C. Weaver has 
proposed that D-l sponsor a mini-sympo- 
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sium on "Hardness" in January, 1992 in 
honor of the 100th anniversary of the birth 
of George Sward, P.R. Guevin has agreed 
to be moderator and solicit speakers. A 
motion to sponsor this mini-symposium 
passed unanimously. 

Dr. Moore had prepared a questionnaire 
to be sent to the D-l membership to solicit 
input for future mini-symposia. However, 
since the agenda has now been established 
through 1992, it was decided to delay send- 
ing out the questionnaire until after the 
January, 1991 meeting. 

DIVISION 20 
RESEARCH 

AND 
GENERAL MEETING 

SUBCOMMITTEE D01.20 
QUALITY ASSURANCE AND 

STATISTICS 

G.Y. Moore, Ill, Chairman 

G.Y. Moore has reviewed D 3924, 
"Specification for Standard Environment 
for Conditioning and Testing Paint, Var- 
nish and Lacquer." No changes are neces- 
saly except for addition of keywords. The 
subcommittee unanimously approved the 
keywords, "Conditioning Environment." 

Dr. Moore has also reviewed D 3925, 
"Practice for Sampling Liquid Paints and 
Related Pigmented Coatings." Again, no 
changes are necessary except for addition 
of keywords. The subcommittee unani- 
mously approved the keyword, "Sam- 
pling." 

The remainder of the session centered 
around a discussion of D 3980, "Practice 
for Interlaboratory Testing of Paint and Re- 
lated Materials." P.R. Guevin had submit- 
ted D 3980 to D.C. McCune, ASTM Com- 
mittee E-ll Chairman, to verify that it 
conforms to ASTM guidelines. Mr. 
McCune has responded with several perti- 
nent and valid comments. He stated that 
the main difference in E 691 and D 3980 is 
one of "philosophy." E 691 does not ad- 
dress "operators" and "days" because it 
expects that each laboratory will address 
internal control before entering into an in- 
terlaboratory study. The two procedures 
also differ in the handling of "outliers" and 
the number of participating laboratories re- 
quired to give meaningful precision state- 
ments. After much discussion, the subcom- 
mittee voted unanimously to recommend 
that D 3980 be withdrawn. There were five 
reasons for this recommendation. (I)  E 691 
already exists so it is unclear why a special 
procedure is needed for paint. In the inter- 
est of standardization, ASTM should en- 
courage use of E 691; (2) The calculations 

in E 691 are in better form than those in D 
3980, and are therefore easier to use; (3) E 
691 does not require two-day results, there- 
fore making it more likely that more labo- 
ratories will agree to participate; (4) The 
handling of outliers in D 3980 is outdated; 
and (5) No statistician has come forward in 
D-l to maintain D 3980. 

SUBCOMMITTEE D01.21 
CHEMICAL ANALYSIS 

OF PAINTS 
AND PAINT MATERIALS 

K.H. Fujimoto, Chairman 

D01.21.10-Lead in Paints--Chairman 
J.  Weaver discussed the complex issues of 
lead hazard abatement by various govern- 
ment agencies. Policy on what should be 
committee D-1's role in the rapidly chang- 
ing lead-in-paint postures in the courts, 
Congress, EPA, HUD, CDC, and other 
bodies is confusing. Recently proposed 
U.S. House of Representatives' HR 4906, 
Senate's S2593 by Bradley and others, 
could involve sampling and analytical tech- 
niques of high complexity which ought to 
have detailed procedures and precisions es- 
tablished by Sub. D01.21. Which of these 
needs priority attention may emerge from 
ongoing interaction of the EPA-HUD-Lead 
industry and interest groups in its June 5, 
1990 and future meetings. 

Two groups of analytical and sampling 
procedures deserve early attention: ( I )  Dis- 
tinguish amounts of total lead in superficial 
and exhaust dust versus lead embedded in 
old paint films; and (2) Distinguish chemi- 
cal species of lead in the environment, ha- 
lides versus carbonates versus other an- 
ions, in dust versus paints in order to 
establish the origin of lead from gasoline 
fall out, "chalk" flakes from interior and 
exterior paints and miscellaneous sources. 

We should adopt an ASTM standard 
practice on portable XRF, i.e.. X-ray flu- 
orescent analyzer for the determination of 
lead per unit of surface area. 

D01.21.14-VOC Publiturion and Work- 
shops-The ASTM VOC Measurement 
Workshops have continued to have good 
attendance. Instructors have found that 
teaching in the workshops is a two-way 
street. Not only do they get the chance to 
instruct others on how to obtain the most 
accurate VOC results using the ASTM 
methods listed in U.S. EPA's reference 
method 24, but teaching has been an edu- 
cation in itself. Again, they have been able 
to find out the attitude of paint manufactur- 
ers and users towards running VOC on 
their paint products. It seems as if many 
manufacturers are still using theoretical 
computerized VOC data. 

A workshop was held in conjunction 
with the D-l committee's meeting. There 
were 20 registered for the workshop. The 

laboratory demonstrations were held at the 
BAAQMD Laboratory, headed by Rudy 
Zanudo. 

A future workshop will be held in con- 
junction with the Federation of Societies 
for Coatings Technology Annual Meeting 
and Paint Show in Washington, D.C. on 
October 29-31, 1990. 

Since backup instructors are needed for 
the VOC workshops, M.E Sites and J. 
Benga have volunteered to attend the next 
workshop for training. 

The ASTM has sold over 1100 copies of 
the new ASTM Paint & Ink VOC Manual, 
MNL-4. Task Group 14 has authorized edi- 
tor John Brezinski to proceed to revise and 
update the ASTM Manual. The revision 
will include discussions of new VOC-relat- 
ed test standards approved by the ASTM as 
well as a discussion of new standard devel- 
opment activity in progress. 

The revisions are expected to be com- 
pleted so that the manual can be published 
in 1992. Members of subcommittee 21 and 
other D-l subcommittees will contribute to 
this effort. 

D01.21.22-Analysis of Electrocoat 
Bath Samples-Reported that the "Stan- 
dard Guide for Analysis of Electrocoat 
Baths," and "Standard Test Method for 
Analysis of Non-Volatile and Pigment 
Content of Electrocoat Baths," were for- 
warded for society ballot following editori- 
al revision. 

The research report for the new method 
"Standard Test Method for Analysis of 
Solvents in Electrocoat Baths and Perme- 
ates by Gas Chromatography," is complete 
and this method is being forwarded for 
simultaneous main and Sub. 21 ballots. 

An analysis of round-robin data on the 
VOC determination of E-coat bath samples 
was conducted. Five laboratories reported 
data with a significant numerical difference 
(over 2 Ibslgal) between the VOC values. It 
was noted by one of the task group mem- 
bers, there is a procedure which has re- 
ceived EPA approval, subject to certain 
restrictions, which determines E-coat bath 
VOC based on tank makeup rates. To 
avoid possible duplication of effort, Chair- 
man Mahon will contact the Motor Vehicle 
Manufacturers Association to obtain a copy 
of this method. 

D01.21.24-Revision of D 2369-Vol- 
utile Content in Paints-A revised copy of 
D 2369-87 "Volatile Content of Coatings" 
was distributed by the chairman. 

Changes were: 
"NOTE 1": Which specified the type of 

paint systems used to develop D 2369 was 
incorporated into "scope," para. 1. I 

"NOTE 2": Now states task group 27 of 
Sub. D01.21 is "conducting studies" in 
place of "running round-robin studies" on 
the VOC of multi-component paints." 

In "Para. 5.0 apparatus," the following 
changes were made: 
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-Para. 5.1 now specifies the use of The task group agreed to proceed with aluminum pans, to stand at room tempera- 
tongs or rubber gloves to handle the alumi- plans for a round-robin to establish precl- ture for one hour prior to placing them into 
num dishes. sion data for the method. J. Benga will the oven. Preliminary results with these 

-Para. 5.2 states to be sure the shelves prepare the format to be used for the six changes appear to show D 2369 is a viable 
are level in the forced draft oven. collaborators. method for multi-component paint sys- 

-Para. 5.3 uses a I ML syringe instead Chairman Praschan is stepping down as tems." 
of a 5 ML syringe and recommends the use Chairman of Task Group 25A. In his place Suggestions were made to expand the 
of disposable syringes. J .  Komjathy (of GM) has volunteered to induction time up to 24 hr in the note. 

"NOTE 5": "Para. 7.0 procedure" rec- chair this task group. Chairman Fujimoto However, since the round-robin studies are 
ommends that water reducible paints be of Sub. 21 extended his appreciation for all not finished, it was felt this addition is 
stirred by hand instead of using a shaker of the contributions and work W.A. Pras- premature, and no work has been done to 
(paints will dissolve up to 4% by volume. chan has accomplished for this subcommit- prove this statement. 
of air when shaken in a partially filled tee. J. Aveles placed a society negative on 
container). 

,26--Re,,ie,,, oS 2697 the revision of D 2369 for the Ph~ladelphia 
"NOTE 6": Has been added to Para. 7.2 

to specify how to use the syringe and ban- Nor~volatile hv Use qf !l'a Helium as Pynom- Society of Coatings Technology. The bases 

eter-discussed a summary of recent of the negative was that: (I)  D 2369 is not 
dle the specimen. 

the above changes were approved by round-robin activities Chairman R. Brock- suitable for multi-component paint sys- 

Task Group 24, The revised method will be hausreviewed D 2697 as to its nature, tems; and (2) There is a discrepancy be- 
tween Para 1.3 of the test scope and Note 3 

placed on simultaneous D.1 and Sub. 21 pupoSe3 general acceptance for use as a 
routine test method and the limitation of (Para 1.3 states "This method does not 

letter ballot. 
the test method. cover multi-component systems" and Note 

D01.21.24-Ion Chromcrtogrcrphv of The summary stated that four samples 3 says "D 2369 is a viable method for 

Elecrrocoat Bath ~ o ~ n ~ l e s - ~ e e t i n g  have been sent out to six collaborators for multi-component systems" 

opened with a brief discussion of the test testing. but the film applicaticn procedure Task Group 24 found negative 

method and the problems which have been is proving to have serious problems. All "onpersuasive by a of l5 affirmatives, 

encountered. Only two of the four collabo- collaborators reponed difficulty in remov- 0 abstentions and 0 negatives for the fol- 

rators in the round-robin submitted results. ing the free paint film from the specified lowing ( I '  No data was submitted 

The spiked ions were 150 ppm N O ,  and substrate, Tedlar. Even when the paint the negative (The 

150 ppm HP04 . The results reported films were removed from the Tedlar, elec- phia Society is setting up a task group to 

were 150 ppm NO,- and 0-20 ppm of trostatic charge build-up made handling of study this problem): (2) The discrepancies 

HP04- the free films difficult. in Para 1.3 and Note 3 is not true since the 

Most laboratories continue to have prob- H.  Fujimoto suggested spraying the "Ote states "These changes appear show 

lems with the sample preparation method. paint on glass panels as a way of control- D 2369 is a viable method," and this note 

The chairman and M. Mahon will experi- ling film thickness. The paint film can be is intended to notify users that an ASTM 

ment with a sample preparation method easily removed from the glass panel after group is studying the new procedure' 

and try to come up with an acceptable pro- they are soaked in 60°C warm water. and (3) The 110L5"C baking schedule is 

cedure. The chairman proposed the use of alumi- the law of the land as EPA negate the I hr 

To initiate this work. Chairman Pattison num tubes. The tubes are dipped into the @ 110°C bake schedule, the method will 

will review the use of different acids to paint, baked, and the composite placed in "main the same' Note does change 

precipitate the organic material in the elec- the gas pycnometer. This would circum- the method, but is informative. W.C. Gol- 

trocoat sample. Originally. this method vent the need to remove the paint film. 'On Will 'Ontact J' discuss this 

used sulfuric acid, but if left a large SO4= However, the questions raised by use of matter and notify him Of the task group's 

peak which interfered with the analysis in this technique are: ( I )  What is the film decision on his negative. 

some instruments. thickness achieved on the tube; M.K. Harding3 Williams. 
The test method has been sent to Dionex (2) HOW uniform is it; (3) Does a paint film has to take Over as of 

for their review and comments. Another have to be free standing to permit the heli- this task group' 
round-robin will be initiated if the problem um to penetrate the paint to purge out the 
in the sample preparation procedure can be trapped air and solvents: and (4) How can D01'21'27A-v0C of Paints- 

solved. the aluminum tubes be made more accessi- task group was formed to a test 
ble as a test substrate. A revised procedure method for the determination of 'OCs of 

D01.21.25A-VOC Release from Ap- wi l l  be and another round-robin both solvent and water reducible coatings. 
plied Coatrngs-met to review the status of initiated, The Bay Area Air Quality Management 
the proposed new test method pertaining to District (BAAQMD) is required by law to 
VOC abatement from automotive coating D01.21.27-VOC of Multi-Compone~~t have a regulation statement and method by 
processes. The draft has proceeded through Paint System--Chairman H. Fujimoto stat- January 1991. This appears to be the har- 
society ballot and has been designated as ed that the second round-robin has not been binger of further action not only in the state 
ASTM D 5087. However, the task group initiated as planned. The volunteers have of California, hut the total United States. 
decided the revisions agreed upon at the not submitted test samples as agreed. How- We are fortunate that Rodolfo (Rudy) 
last meeting are too extensive to avoid re- ever, the second round-robin will be started Zarrudo,  laboratory manager at  
balloting. Therefore, the chairman will try as soon as the samples are received. BAAQMD, has developed a method simi- 
to delay the publication of the method in There was a discussion on the "Note I "  lar to the National Paint and Coatings As- 
the ASTM Book of Standards until the re- placed in D 2369 in which the work being sociation's (NPCA) method. Impressive 
vised method is reballoted simultaneously done by Task Group 27 on multi-compo- initial results were presented using both 
in Sub. 21 and D-l letter ballots. nent paints is explained: "Task Group 27 methods: percent volatiles and VOCs were 

During the meeting, the final draft, of Sub. D01.21 is running round-robin close to theoretical values. 
which incorporated all the latest com- studies on the volatiles of multi-component The NPCA method consists of cooling a 
ments, was reviewed. A few editorial paint systems. The only change in proce- weighed aerosol in a freezer and then re- 
changes were suggested and they will he dure is to premix the weighed components lieving the propellant pressure, opening the 
added prior to forwarding the revised meth- in the correct proportions, and allow the container, and then running all necessary 
od for letter ballots. solvenVwater reduced specimens, in the tests to determine the VOC of the paint. 
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In the BAAQMD method, the paint from 
the aerosol is sprayed into a special glass 
cylinder, approximately fi in. in diameter 
and 6 in. long, which is packed with glass 
wool. The amount of paint used and the 
weight of the glass container before and 
after is used to determine its VOC. How- 
ever, the method is applicable only to sol- 
vent reducible paint systems. 

The task group will proceed as follows: 
(1) obtain the written methods from the 
BAAQMD; and (2) conduct a preliminary 
mini round-robin on aerosols to ascertain if 
we have a viable method and to gather 
enough informational data to be presented 
at the next task group meeting in January 
1991. Fort Lauderdale, FL. 

Participantslcollaborators are needed for 
future round-robin studies. Please contact 
Richard Osterman, of Rust-Oleum, at: 
(414) 694-3294 - if you want to partici- 
pate and contribute to the development of a 
method to determine the VOCs In aerosols. 

DOI.21.41-Detection of Lead in Points 
by Portable XRF-reviewed the statistical 
procedure the U.S. Department of Housing 
and Urban Development (HUD) is recom- 
mending in the guideline for abatement of 
lead in paint in public housing to deal with 
the poor precision of individual measure- 
ments using lead-specific portable XRF de- 
vices. The chairman reported also that an- 
other portable instrument. a spectrum 
analyzer, is being used for testing of lead in 
paint films. 

Chairman McKnight stated HUD is in- 
terested also in spot tests for lead in paint 
films, and the EPA is interested in a proto- 
col for evaluating proprietary spot test kits. 
Task Group 41 discussed important param- 
eters which should be included in the pro- 
tocol they include pigment size and type. 
condition of the binder, concentration of 
lead pigments in the binder, and the "dis- 
solving medium." 

Chairman McKnight proposed that the 
scope of the committee be expanded to 
include the use of lead spot tests. 

D01.21.46-X-ray Anolysis of Pig- 
ments-met to discuss the results of a con- 
tinuation of a round-robin of a proposed 
test method entitled "Identification of 
Crystalline Pigments and Extenders in 
Paint by X-ray Diffraction Analysis." The 
results of three additional laboratories had 
been added, making a total of seven par- 
ticipants. The task group judged the results 
obtained from the two samples to be satis- 
factory. Since the method is qualitative, 
rather than quantitative, it was proposed by 
H. Fujimoto and accepted by the task 
group that a statement of observations 
about the number of correct identifications 
and errors be used for a precision state- 
ment. The chairman will insert such a 
statement and submit the method for ballot. 

The chairman solicited opinions from 
the task group about the need for, the level 
of interest in, and the specific focus of an 

X-ray fluorescence spectroscopy method 
for qualitative elemental analysis. One pos- 
sibility is a method to determine what ele- 
ments are present in paint vehicle as an 
indicator of what driers may he present. 
Another possibility is a method for samples 
in general. Opinions were varied. Reasons 
expressed for not introducing such a meth- 
od included in part: ( I )  there is no reason to 
document an obvious method; (2) the low 
concentration of metals available from dri- 
ers, the possibility of the same metals aris- 
ing from other sources, and the lack of 
information about the organic portion of 
the drier make the method uncertain or 
useless; and (3) there is no unfulfilled need 
for the method that should be met. Two 
attendees expressed the view that a general 
purpose qualitative analysis method would 
be useful. Discussion was terminated be- 
cause of time constraints. The chairman 
and H. Fujimoto will discuss the topic pri- 
vately and offer further recommendations. 

DOI.21.53-Trare Levels qf Monon~er.s 
in Paintsdiscussed results reported by 
seven participants in the October 1989 
round-robin. An eighth participant will be 
resupplied with another set of samples. 

When the final participant bas completed 
his gas chromatographic analysis for free 
monomers, the results will be included in a 
statistical analysis of all of the data (by 
D 3980). Chairman Eritano volunteered to 
do the statistical analysis. 

The development of an HPLC Method 
was proposed, discussed, and possible col- 
laborators solicited. This will be pursued in 
conjunction with the work of D01.33.12 

With government regulation requesting 
the amount of free monomers present in 
polymers and coatings, analysis for other 
monomers such as acrylics, formaldehyde, 
styrene, etc. will be researched as future 
method development for Task Group 53. 

DOI.21.54-Revision of D 4017-Water 
in Paints by Karl Fischer Method-met to 
discuss the recently revised D 4017 which 
passed D-I letter ballot without comments. 
It will be submitted for society ballot and 
the 1991 ASTM Book of Standards. 

A new precision statement will be draft- 
ed based on recent round-robin studies car- 
ried out by Task Group 24 for the MVMA, 
and it will be incorporated into D 4017. 
The revised method with the new precision 
statement will be submitted for simulta- 
neous Sub. 2 1 and committee letter ballots. 

The possibility of heating a paint sample 
in a glass oven accessory and collecting the 
moisture eluted into pyridine as an altema- 
tive to directly adding the paint specimen 
into the titration vessel will be investigated. 

DOI.21 .S&Revision of D 3960-De- 
termining VOC of Paints-noted the latest 
revision of D 3960 passed society letter 
ballot in May 1990. This version includes 
the addition of calculation for VOC per 
gallon of coating solids deposited and in- 

cludes equation for VOC determination 
when transfer efficiency of the coating ap- 
plication is to be considered for reporting 
VOCs as applied solids. 

The latest revision of D 3960, which 
appeared on the May 4, 1990, Sub. 21 
letter ballot, was discussed. The revisions 
received no negatives, but five comments. 
Comments were incorporated where appro- 
priate. 

A proposed revision of Sections 1 
through 5 by J.J. Brezinski was discussed. 
This revision will be balloted concurrently 
on D-l and Sub. 21 ballots. After a short 
discussion, Task Group 56 decided to leave 
the title of the practice unchanged. Other 
editorial changes will be incorporated be- 
fore the revised D 3960 is submitted for 
balloting. Results of this ballot will be 
available for the next January meeting. 

DOI.21.57-Revision of D 4457-Anal- 
ysis of Halohvdrocnrbon in Paints-re- 
viewed proposed changes to D 4457 by 
Calcoast Analytical. Task Group 57 agreed 
to keep the general scope and directions of 
D 4457 unchanged and bring the technical 
aspects of the method more up-to-date. 

After appropriate changes in the method 
are made, a round-robin will be undertaken 
prior to the January 1991 meeting. A re- 
quest for samples and round-robin collabo- 
rators was made by the chairman. It was 
suggested by K.H. Fujimoto that the pre- 
vious chairman R. Domingo, of Desoto, be 
contacted to assist in this matter. 

DOI.21.80-Exploratory Analytical Re- 
search-This task group identifies areas 
where new analytical methods are needed 
and are feasible. 

In this meeting, new task groups were 
formed for formaldehyde in paint, solvent 
identification in paints, and correction of 
VOC content in paints containing ammo- 
nia. 

A proposed new direct method for deter- 
mining the VOC content of paints will be 
investigated by R.K.M. Jayanty, of Re- 
search Triangle Institute. Discussion of in- 
strumental methods for determining trace 
metals in paint will be placed on the agenda 
of the next meeting. 

DOI.21.81-Symposium on Analysis of 
Paint and Related Materials-The sympo- 
sium was by all accounts a rousing success. 
There were 115 participants from seven 
countries. The 16 talks were uniformly 
strong. The financial outcome is expected 
to be positive. A total of $2,940 was raised 
for the committee D-1 operating funds. All 
16 chapters have been written for the refer- 
ence book by the speakers, and the STP is 
expected to be published in 1991. 

The committee recommends that another 
analytical symposium be sponsored in 
1995. Only this time, the emphasis will be 
on general research papers. Furthermore, 
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the committee recommends that other mea- 
surement science subcommittees sponsor 
similar symposia. 

SUBCOMMITTEE D01.22 
HEALTH AND SAFETY 

J.J. Brezinski, Chairman 

A suggestion of J.G. Lamberton to re- 
move all reference to asbestos from D 1360. 
Fire Retardency of Paints, Cabinet Meth- 
od, was deemed unnecessary in light of the 
inclusion in the note of a substitute material 
for asbestos. 

In response to an inquiry from T.J. Sliva 
considering possible misinterpretation of 
the scope of D 3278. Flash Point of Liquids 
by Setaflash Closed-Cup Apparatus, H. 
Wray proposed (as an editorial change) the 
addition of a statement to the end of Sec- 
tion 1.3, the statement to read "when the 
procedures are used within the scope of the 
methods." Suggestions were fonvarded for 
clarifying revisions to Committee D-2 of 
the related D-93, Flash Point by Pensky- 
Martens Closed Tester. and to the Coordi- 
nating Committee on Flash Point to consid- 
er modification of the scope of D 3828. 
Flash Point by Setaflash Closed Cup Tester. 

A survey will be made to define interest 
in and solicit task group volunteers for a 
proposed study of the adaptability to paints 
and coatings of a modification of the estab- 
lished procedure used to define the oxyeen 
index of liquids. G.T. Nelson, who has 
published several papers on oxygen index 
testing, will chair  the new group. 
D01.22.02 on oxygen index of paints. 

SUBCOMMITTEE D01.23 
PHYSICAL PROPERTIES OF 

APPLIED PAINT FILMS 

P.R. Guevin, Jr., Chairman 

D01.23.10-Adhesion-H.E. Ashton, 
Chairman, reported revisions of D 3359, 
"Methods for Measuring Adhesion by 
Tape Test," completed D-l balloting. Sev- 
eral editorial comments received were 
adopted. A statement will be prepared em- 
phasizing the importance of the flatness of 
panels to be used with multi-cutter adhe- 
sion testers for a later revision. 

G. Nelson briefly discussed the work 
performed by the University of Southern 
Mississippi to evaluate the adhesion of 
coatings to plastic. He reaffirmed that tape 
adhesion test yields poor results when used 
on plastic substrates. These poor results are 
partly the result of being unable to avoid 
cutting into the plastic. The chairman ob- 
served similar problems were encountered 
when using wood substrates. Consequent- 
ly, it was agreed not to include plastic in 
D 3359. 

The chairman, who was resigning at the 
end of this meeting, promised to continue 

working on the revision of D 2197, "Meth- 
od for Adhesion of Organic Coatings by 
Scrape Adhesion," and an interlaboratory 
study of pull-off adhesion by tensile ma- 
chines using the specimens prepared by 
TaskGroup D01.46.04. P. Guevin, D01.23 
Chairman, announced that Prof. Nelson 
had agreed to chair the task group. 

D01.23.11-We1 Film Thickness-H. A. 
Ball, Chairman, reported the revision of 
D 1212, "Methods for Measurement of 
Wet Film Thickness of Organic Coatings," 
completed Sub. D01.23 balloting without 
receiving any negative votes. Several edi- 
torial comments and index terms will be 
incorporated into the method. It will pro- 
ceed to D-I ballot before the next meeting. 

D01.23.12-Dry Film Thickness- 
K.A. Trimber, Chairman, reported reap- 
proval of D 1186, "Methods for Nondes- 
tructive Measurement of Dry Film Thick- 
ness of Nonmagnetic Coatings Applied to a 
Ferrous Base," and D 1400. "Method for 
Nondestructive Measurement of Dry Film 
Thickness of Nonconductive Coatings Ap- 
plied to a Nonferrous Metal Base," com- 
pleted Sub. D01.23 balloting each receiv- 
ing one negative ballot. The negative from 
M. Morse questioned the validity of the 
data in both standards regarding instrument 
accuracy. The negative was found persua- 
sive. The chairman will provide a listing of 
the manufacturers stated accuracy for the 
various instruments outlined in the method. 
This list will allow the task group to better 
select an accuracy requirement. He also 
stated that presenting the data for the indi- 
vidual instruments used in round-robin 
tests does not restrict the method to those 
instruments alone. Any instrument of the 
same operating procedure can be used pro- 
vided its precision is consistent with the 
values obtained in Table 1 of the method. 

The standards will be revised incorporat- 
ing these changes, various editorial com- 
ments received and an expanded calibra- 
tion procedure. The standards will be 
submitted to Sub. D01.23 ballot before the 
January meeting. 

D01.23.14-Hardness, Abrasion and 
Mar Resistance-D.J. Wilverding, Chair- 
man, distributed a preliminary procedure 
for mar testing using a balanced beam in- 
strument. He requested comments from the 
task group. He will rewrite the procedure 
in ASTM format by the next meeting. 
A. Rutkiewic requested that similar test 
methods other than the balanced beam, 
e.g., General Motors Crock Test, be re- 
viewed. He will submit information on 
possible test methods for the task group 
evaluation. 

The chairman reported that D 658, 
"Test Method for Abrasion Resistance of 
Organic Coatings by the Air Blast Abra- 
sion Test," D 968, "Test Methods for 
Abrasion Resistance of Organic Coatings 
by the Falling Abrasive Tester," and 

D 1474, "Test Methods for Indentation 
Hardness of Organic Coatings," will be 
submitted to D-l ballot for reapproval with 
the addition of index terms. 

D01.23. IS-Slip Resisrance-H. A. 
Ball. Chairman, reported the revision to 
D 4518, "Methods for Measuring Static 
Friction of Coating Surfaces," had com- 
pleted Sub. D01.23 balloting without re- 
ceiving any negative votes. Several com- 
ments received on eliminating the use of 
distilled water in the method were ap- 
proved. The method will be submitted to 
D-l ballot with key words added. 

M. Morse reported on work he has been 
performing on the wet horizontal slip meth- 
od using water with the addition of surfac- 
tants. It was the decision of the task group 
to further evaluate this problem using var- 
ious wetting agents and surfactants. 
M. Morse will report on this work at the 
next meeting. 

D01.23.16-Water Vapor Transmis- 
sion-T.J. Sliva, Chairman, reported the 
revision to D 1653, "Test Method for Wa- 
ter Vapor Permeability of Organic Coating 
Films." had completed concurrent Sub. 
D01.23ID-I balloting receiving two nega- 
tives. He further reported on his discus- 
sions with members of Committee C16, the 
committee responsible for ASTM E 96. 
The term "Water Vapor Permeability" as 
now stated in the two methods denotes a 
direct relationship between water vapor 
permeance and film thickness. This rela- 
tionship has been shown to be not valid. It 
was the decision of the task group to 
change the title of the method to "Water 
Vapor Transmission of Organic Films" 
and to eliminate the term "permeability" 
and all calculations of permeability 
throughout the method. 

A discussion of including 10 square 
centimeter perm cups in the method fol- 
lowed. As insufficient data was available 
to eliminate these cups from the method, it 
was the decision of the task group to in- 
clude them. The chairman will revise the 
method to incorporate these changes and 
submit it to D-l balloting before the next 
meeting. 

DOI.23.18-Flexibiliry-M.P. Morse. 
Chairman, reported the task group is evalu- 
ating the precision of crack resistance val- 
ues for applied coatings obtained with test 
procedures of Method D 522, "Methods 
for Mandrel Bend Test of Attached Organ- 
ic Coatings." He distributed a table sum- 
marizing the round-robin test results ob- 
tained. The results obtained from three 
laboratories exhibited fair to good repro- 
ducibility within a specific mandrel type. 
Two additional collaborating laboratories 
have been added to the round-robin test. 

When the round-robin test is completed, 
M. Morse will prepare a table summarizing 
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the results and a proposed precision state- 
ment for distribution to Sub. D01.23 mem- 
bership. 

SUBCOMMITTEE D01.24 
PHYSICAL PROPERTIES 

OF LIQUID PAINTS 

C.K. Schoff, Chairman 

DOl.24.26-Electrical Proprrties of 
Liquid Paints-met to discuss the new 
method for electrical resistivity which was 
recently balloted by D-l. There was one 
negative from Mr. Griffin and a comment. 
both related to the dcscription of the cell 
constant determination in the Appendix. 
Editorial changes are necessary to make the 
procedure more clear. This will be done 
and the negative voter will be asked to 
withdraw his negativc. Another negative 
(H. Stoner) was received after the meeting, 
but this also was of an editorial nature. A 
new round of interlaboratory testing to de- 
velop a more realistic precision statement 
will be carried out this autumn. We are 
looking for additional cooperators. 

DOI.24.30--Calculation uf K0.C..  Vol- 
ume Solids and Other Formula Physiccll 
Constants-E.A. Praschan, Chairman, 
discussed the proposed "Practice for Cal- 
culating Formulation Physical Constants of 
Liquid Paints and Coatings," and the ex- 
tensive revisions that grew out of the Janu- 
ary meeting and the D-I ballot prior to that. 
The revised practice recently was balloted 
at the subcommittee level and received a 
number of comments. The document was 
reviewed, noting the editorial changes 
made and reviewing the comments from 
the ballot. All the comments either were 
incorporated or the reasons were explained 
for the passages in question being written 
as they were. The final draft will be sub- 
mitted for D-I ballot. 

D01.24.33-Odor Evaluation-met to 
begin organizing. David Darr of Union 
Carbide has agreed to be the task group 
chairman. The main item of discussion was 
the mini-symposium on odor evaluation 
that will occur at the January 1991 D-l 
meeting in Ft. Lauderdale. The chairman 
and organizer of the event, Andy Rut- 
kiewicz, described the speakers, their 
backgrounds, and the areas that they would 
cover. The speakers will be Gail Seville 
who has her own consulting firm and Steve 
Ellis, an engineer with Arthur D. Little. 
We believe that this mini-symposium will 
be a good means for educating the mem- 
bership of D-l and raising the level of 
awareness and interest in odor and odor 
evaluation. The mini-symposium will be 
on Tuesday afternoon and we hope to have 
the speakers at our task group meeting on 
Wednesday morning. We would like to 
build on the interest generated by the mini- 
symposium and to develop a list of issues 

that need to be addressed. We need to see 
which practices or methods are needed in 
this area. 

D01.24.34-Viscosih bv Falling Needle 
Viscometer-J. Hartnett, Chairman, dis- 
cussed the proposed method for viscosity 
by the falling needle viscometer and the 
precision derived with a series of Newtoni- 
an oils. The repeatability (within lab) was 
0.6% relative and the reproducibility (be- 
tween labs) was 2.4% relative. Interlabora- 
tory testing for precision also has been car- 
ried out with a series of paints. The raw 
data were presented at the meeting, but the 
precision has not yet been determined. The 
data looks very good. Comments have 
been made on the initial draft of the method 
along with some suggestions for revision. 
These will be forwarded to Prof. Tom Ir- 
vine who will be revising the method. It 
was suggested that the directions given 
during the recent paint round-robin also be 
worked into the method. It is hoped that 
this method will be balloted by Sub. 24 
before the next D-l meeting. 

A final item of business was taken care 
of in the subcommittee meeting. There had 
been a negative on D 2196, "Viscosity 
Measurements and Rheological Properties 
by Rotational (Brookfield) Viscometer," 
on a recent D-l ballot. The negative voter, 
G. Furaus, contended that the method and 
the instrument around which it is written 
were unacceptable for adequate measure- 
ments and that the method should be re- 
written. Unfortunately, he did not offer any 
suggestions for changes. The subcommit- 
tee voted that the negative was nonpersua- 
sive and this was sustained by D-I. Mr. 
Furans will be contacted and asked for spe- 
cific suggestions for improvements in the 
method. 

SUBCOMMITTEE D01.26 
OPTICAL PROPERTIES 

C.J. Sherman, Chairman 

D01.26.02-Color Measurement-R.T. 
Marcus, Chairman, reported the following 
four standards are to be transferred to Com- 
mittee El2  on Appearance as soon as ap- 
proval is given by the Committee on Stan- 
dards: (1) D 1535-89, "Standard Method 
of Specifying Color by the Munsell Sys- 
tem"; (2) D 1729-89, "Standard Practice 
for Visual Evaluation of Color Differences 
of Opaque Materials"; (3) D 3134-89, 
"Standard Practice for Establishing Color 
and Gloss Tolerances"; and (4) D 4086-86, 
"Standard Practice for Visual Evaluation 
of Metamerism". 

Because of the imminent transfer of the 
standards. no action will be taken on 
D 4086, which is due for review. 

D2244, "Standard Test Method for Cal- 
culation of Color Differences from Instru- 
mentally Measured Color Coordinates." 

was recently revised to bring the CIELAB 
equations into agreement with CIE Publi- 
cation 15.2 on Colorimetry. Committee 
El2  balloted similar changes for E 308 
"Standard Method for Computing the Col- 
ors of Objects by Using the CIE System." 
A negative was cast on the E 308 revision 
based on a possible error in CIE Publica- 
tion 15.2. The person who had cast the 
E 308 negative had misinterpreted the revi- 
sion and withdraw the negative. The with- 
drawal allowed E 308 to go to society bal- 
lot and made it unnecessary to revise 
D 2244 since it was correct. 

D 1544, "Standard Test Method for Col- 
or of Transparent Liquids," (Gardner Color 
Scale), has been transferred from Sub. 
D01.33 on Polymers and Resins to Sub. 
D01.26. A negative on a proposed revision 
of this method questioned the tolerance 
specifications on the color glass standards. 
The negative was resolved by using Tin- 
tometer's current manufacturing tolerances 
of the glass standards. The method will be 
revised accordingly and submitted for con- 
current Sub. D01.26lD-1 ballot. 

A questionnaire was distributed to D-1 
membership to help determine additional 
needs for color measurement standards in 
the coatings industry. 

Based on the results of the survey, a 
Guide for the Preparation, Maintenance 
and Distribution of Physical Color Stan- 
dards for Paint will be developed. R. Mar- 
cus will chair a group to further define and 
write the guide. R. Kumar, R. Momson, 
L.  Shaffer, C. Sherman, and F. Billmeyer 
are current members of the working group. 
Others wishing to join the group should 
contact Bob Marcus at PPG Industries, 
Inc., P.O. Box 9, Allison Park, PA 15101, 
(412) 492-5554. 

Survey respondents also wanted a meth- 
od to measure the color and color differ- 
ence of transparent liquids by transmission 
measurements. It was pointed out by F. 
Billmeyer that two current methods, 
E 1347 "Standard Test Method for Color 
and Color Difference Measurement by 
Tristimulus (Filter) Colorimetry," and 
E 1848 "Standard Test Method for Trans- 
mittance and Color by Spectrophotometry 
Using Hemispherical Geometry," are gen- 
eral methods which are applicable to this 
problem. Rather than create a new method, 
existing methods could be revised to detail 
such items such as sample preparation and 
then reference one of the measurement 
methods. A list of transmission methods 
will be compiled to determine if they can 
be revised to include the more general 
methods. 

The third survey question concerned the 
development of yellownesslwhiteness in- 
dex methods. Respondents thought such a 
method should be developed. Committee 
E l 2  is in the process of revising and ex- 
panding E 313 "Standard Test Method of 
Indexes of Whiteness and Yellowness of 
Near-White Opaque Materials." Further 
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work on a new yellownesslwhiteness index 
method will be considered following the 
revision of E 313. 

Respondents made several comments 
and suggestions for additional methods. 
These suggestions will be considered in 
depth once the work on the guide for color 
standards, the transmission methods, and 
the yellownesslwhiteness index is well in 
progress. 

An error has been found in the FMC2 
color difference equation published in D 
2244 "Standard Test Method for Calcula- 
tion of Color Differences from Instrumen- 
tally Measured Color Coordinates." The 
error is in the b value and it will be correct- 
ed as soon as possible. The error is so large 
that it will be obvious to anyone doing the 
calculation. 

D01.26.06-Hiding Power-L.E. 
Schaeffer, Chairman, reported that the sub- 
committee ballot on the proposed Test 
Method for the Hiding Power of Powder 
Coatings had comments and three nega- 
tives. The comments and two of the nega- 
tives were of an editorial nature and readily 
resolved by acceptance. The negative from 
N. Emily of Sub. D01.51 on Powder Coat- 
ings stated that the hidingpower of powder 
coatings was inherently difficult to med- 
sure, and the proposed method should not 
he accepted until proven by a round-robin 
which his subcommittee would be willing 
to undertake. On that basis, the negative 
was found persuasive and it was agreed 
that the proposed method would therefore 
not be balloted further until the round-robin 
experiment has been completed. 

D01.26.11-Gloss and Goniophotom- 
etry--A.F. Rutkiewic. Chairman, reported 
that D 4449 "Visual Evaluation of Gloss 
Differences Between Surfaces of Similar 
Appearance." received only comments on 
the last ballot. The comments concemed 
the lack of key words. They were added 
and the method submitted for society bal- 
lot. 

The third draft of the proposed Test 
Method for Electro-Optical Instrumental 
Measurement of Distinctness of Image 
Gloss (Image Clarity) of Coating Surfaces 
was reviewed to include comments and 
negatives from the subcommittee ballot. 
Thc revised method will be submitted for 
subcommittee ballot. 

The data available from five of the eight 
participants in a round-robin for distinct- 
ness of image was reviewed by A. Rut- 
kiewic. Although good correlation appears 
to be present within the visual ranking 
between the respondents. the correlation 
within the "Dorigon" set is poor. When 

"Test Method for Color and Strength of 
Color Pigments with a Mechanical Mull- 
er," received one negative and several 
comments in the latest ballot. The negative 
by F. Billmeyer concemed the citation of 
standards E 97 and E 1164 instead of 
the newer more applicable ones E 1331. 
E 1347, and E 1349. These standards deal 
with color measurement. The method will 
be revised to cite these methods and in- 
clude key words and submitted for concur- 
rent Sub. D01.26lD-I ballot. 

R. Morrison reported that the proposed 
Method of Test for Evaluating the Tint 
Undertone of Titanium Dioxide Pigments 
has been revised to include all of the com- 
ments of the last ballot. The materials for 
conducting the round-robin experiment to 
determine the precision of the method have 
been assembled and will he sent to the four 
participants in the near future. A report will 
be made at the next meeting. 

Sub. D01.26-The chairman regrettably 
announced the resignation of M. Morse as 
Chairman of Task Group I I on Gloss and 
Goniophotometry. Mr. Morse has served 
many outstanding years and his expertise 
and contributions will be greatly missed. 
A. Rutkiewic is the new Chairman of Task 
Group I I .  

We now have volunteers to revise and 
update all four chapters of the Optical 
Properties Section of STP 500. Paint Test- 
ing Manual. They are: Color and Light- 
F. Billmeyer and H. Hammond: Gloss- 
F. O'Donnell: Hiding Power-L. Schaeffer; 
and Mass Color and Tinting Strength- 
J .  Aviles. 

SUBCOMMITTEE D01.27 
ACCELERATED TESTS FOR 

PROTECTIVE COATINGS 

F. Lutze, Chairman 

D01.27.04-Light and Water Esposure 
Apparatus-L.E. Thieben. Chairman, re- 
ported that D 822. "Open Flame Carbon 
Arc," and D 5301, "Enclosed Carbon- 
Arc," will be balloted concurrently. by 
Sub. D01.27lD-I on the next ballot with 
the editorial changes. 

D 4587, "Fluorescent UV Exposure 
Tests," has passed Sub. D01.27 ballot with 
no negatives and will go to D-l ballot. 

A new practice for Xenon-Arc Acceler- 
ated Weathering received six nagative bal- 
lots from a Sub. D01.27 ballot. These neg- 
ative votes were discussed and found 
persuasive. A new draft will be written and 
submitted for Sub. D01.27 ballot. 

D01.27.09-Eval~ration of Corroded 

as "one sided" or "two sided"; (2) speci- 
fying the tip radius of the scribing too; (3) 
scribing through the paint but not the gal- 
vanizing for coil coatings: and (4) evaluat- 
ing corrosion at bends, dimples, and other 
deformed areas. G. Rommal will revise the 
draft, get comments from task group mem- 
hers, and submit for Sub. D01.27 ballot. 

D01.27.10-Accelerated Outdoor 
Weathering-M. Morse, Chairman, stated 
the group is currently determining the suit- 
ability of an exposure cycle on a Fresnel 
reflector rack, Method C in Practice 
D 4141. A cycle (designated EMMAQUA- 
NTW) has provided gloss loss and color 
change values for automotive coating that 
have correlated reasonably well with the 
values produced by Florida black box ex- 
posures, when coatings of the same color 
are compared. In this cycle, the coated 
panels are exposed to concentrated sunlight 
during daytime and sprayed with water for 
30 seconds every five minutes during 
nighttime. Panels are backed during the 
winter months to elevate their tempera- 
tures. 

In an attempt to obtain better correlation 
between the color change values of auto- 
motive coatings produced by EMMAQUA- 
NTW exposures and the color changes 
values produced by Florida hlack box ex- 
posures, values of delta C were computed 
and compared. Substantial improvements 
in correlations were obtained with such 
comparisons. 

Precision data are needed for the expo- 
sure of coatings on EMMAQUA-NTW. A 
round-robin test is planned to obtain such 
data. the collaborators will he DSET I.ahn- 

~ ~ - - - -  

ratories, South Florida Testing Service, 
and Sub-Tropical Testing. 

Detailed reports of the results obtained 
in two extensive outdoor exposure round- 
robin tests conducted by this task group 
have been prepared by M. Morse. These 
reports cover gloss loss and color change 
values of automotive and coil coatings pro- 
duced by exposures on open-backed racks, 
hlack box racks, heated hlack box racks, 
the EMMAQUA racks at locations in Flor- 
ida, Puerto Rico, and Arizona. DSET Lab- 
oratories has offered to furnish copies of 
these reports upon request. 

M. Morse resigned as Task Group 
Chairman, and J .  Robbins, 111 will chair 
the group in the future. 

D01.27.17-Evaluation of Weathering 
Effects-J. Robhins, Jr., Chairman, re- 
ported the recent D-l balloting of D 714, 
"Evaluation of Blistering," D 772. "Eval- 
uation of Flaking," and D 1006, "Con- 
ducting Outdoor Weathering Tests on 
Wood Coatinas." drew negatives from W. 

the round-robin set has been completed by Specimens-D. Grossman chaired the Ketola, I. ~ o b b i n s ,  Jr., an2 M. Crewdson, 
all participants, a complete analysis will meeting in the absence of F. Lutze. The and comments from J. Mantle and S. 
he done. Sub. D01.27 ballot on revision of D 1654, Lauren. The negatives were found persua- 

"Evaluation of Corroded Specimens," sive, and a complete revision of all three 
D01.26.24-Tinting Strength-C.J. drew an extensive negative from G. Rom- standards will be submitted for concurrent 

Sherman. Chairman, reported that D 387 mal, including: (1) specifying scribe creep Sub. D01.27lD-1 ballot. 
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J. Robbins, Jr. sent the new pictorial 
standards for D 660 "Evaluation of Check- 
ing," to ASTM to replace the existing pic- 
torlal standards. 

DOI.27-29-Test Substrates-D. Gross- 
man, Chairman, asked the task group for a 
volunteer to draft a New Guide for Prepara- 
tion of Plastic Panels. Quite a number of 
people expressed interest in such a guide, 
both at the last meeting and in a question- 
naire. Please contact Doug Grossman. 

D01.27.30-Corrosion Tests-Auto- 
motive-This task group did not meet be- 
cause of the absence of F. Lutze, Chair- 
man. 

D 2933, "Corrosion Resistance of Coat- 
ed Steel Specimens (Cyclic Method)," 
passed concurrent Sub. DO 1.27lD- I ballot 
to withdraw, and will go on to society 
ballot. 

D 1540, "Effect of Chemical Agents in 
Transportation Industry," will be reviewed 
by F. Lutze and possible revisions will be 
discussed at the next meeting. 

At the next meeting, the group will as- 
sess interest in a cooperative study of meth- 
ods for testing "water etching" of auto- 
motive topcoats. 

D01.27.31-Corrosion Tests-Non- 
Automotive-D. Grossman chaired the 
meeting in the absence of S. Boocock. The 
cooperative test program to find a corro- 
sion test more realistic than B 117, "Salt 
Fog," has made the following progress: 

TEST CHAMBERS AND CYCLES-At the 
previous meeting the group decided to in- 
clude UV exposure with some of the cyclic 
saltidry tests. At this meeting, the group 
voted to do a broad based initial correlation 
study, and provide specimens (if feasible) 
for any test chamber or cycle that a partici- 
pant seriously believes is a good candidate. 
Based on results of the initial study, prom- 
ising test methods will be examined further 
in a much deeper test for reproducibility. 

TEST SPECIMENS-The Steel Structures 
Painting Council (SSPC) has offered to 
provide specimens of maintenance paints 
for the study. These paints already have 
been extensively tested outdoors. Speci- 
mens of coil coatings may be available 
through the AISI. G. Rommal reported that 
the AISI has leftover 1000 Ib "pup" coila 
of 10 coatings used in their cyclic corrosion 
round-robin. The task group can have these 
coils if participants are willing to donate 
the funds to transport them from Duchesne 
Fils Ltee. in Quebec and flatten them into 
large sheets. D. Grossman has volunteered 
Q-Panel to cut the sheets into specimen 
size and to store them. He will contact 
Duchesne Fils regarding coil availability 
and shipping cost. 

SPECIMEN PREPARAT~ON-The group 
must decide how to prepare the specimens. 

For coil coatings, it's essential that some 
kind of deformation be done prior to expo- 
sure. 

EXPOSURE STATIONS-SSPC has volun- 
teered space at their mild industrial site. 
and J. Robbins, 111 of DSET volunteered 
space at Everglades Testing in Florida. 
Possibly, a severe industrial site is needed 
as well. 

SPECIMEN EVAI.UATION-A specimen 
rating protocol must be established to de- 
scribe number of replicates, how and what 
to rate (e.g.. scribe creep, percent rust, 
edge creep, gloss, chalk), who will do the 
rating, exposure intervals, photographic 
procedure if any, and ranking procedure. 
The consensus is that coil coatings should 
be ranked separately from maintenance 
coatings. K. Trimber, of KTA Tator, of- 
fered the use of their computerized expert 
system for sample rating. 

COORDINATION WITH AISl STUDY OF 

Con. C O A T I N G S ~ .  Rommal reported that 
AISI will donate their leftover specimen 
material, but they will not divulge their 
outdoor or laboratory exposure data to 
ASTM (or anyone) in order to avoid any 
chance of commercial use being made of 
the comparisons between individual coat- 
ings. However, the ASTM group might be 
able to give AISl our laboratory exposure 
data and have AISI calculate rank correla- 
tions against AISI outdoor data. The AlSl 
study will only investigate a few laboratory 
test cycles, will not include UV, will not 
include maintenance paints, but will in- 
clude vast numbers of replicates and sever- 
al outdoor sites. 

QUES~IONNAIRE-A questionnaire will 
be sent to members of the task group and 
Sub. D01.27 asking about equipment and 
outdoor sites available for exposure, pre- 
ferred test cycle for evaluation, data or 
experience on those test cycles, preferred 
specimen rating protocol, and specimen 
configuration. 

Other Standards to Be Balloted- 
D 2454, "Effect of Overbaking," passed 
Sub. D01.27 ballot in 1989, and will be 
sent to D-l ballot. 

D 2485, "Coatings for Elevated Tem- 
peratures," will be sent to concurrent Sub. 
D01.27lD-I ballot. 

D 1543, "Color Permanence of Archi- 
tectural Coatings," passed concurrent Sub. 
D01.27lD-I ballot for withdrawal without 
any negatives, and will go on to society 
ballot for withdrawal. 

SUBCOMMITTEE D01.28 
BlODETERlORATlON 

M.C. McLaurin, Chairman 

DOI.28.01-Package Stability--M.C. 
McLaurin, Chairman. An informal meet- 
ing was led by J.S. Hinkle of Hiils America 

due to the unexpected absence of the chair- 
man and meeting materials. General dis- 
cussions relating to package stability were 
held during this meeting, and again at the 
D01.28.03 and Sub. D01.28 sessions. J.S. 
Hinkle had submitted a draft of a Hiils 
procedure to M.C. McLaurin for this use in 
preparing a draft revision of D 2574, 
"Standard Test Method for Resistance of 
Emulsion Paints in the Container to Attack 
by Microorganisms." Copies of the draft 
revision to D 2574 prepared by M.C. 
McLaurin were not available for discus- 
sion. There was general agreement with the 
consensus from the January meeting that a 
major revision of the standard is warranted. 

DOI.28.02-Rapid Determination of 
Enzymes-4.W. Vanderslice, Chairman. 
The chairman distributed copies of the 
method used and results from the first 
round-robin for the proposed test method. 
Four latex flat paint samples containing 
different levels of either enzyme or an oxi- 
dant, and a control paint sample, were used 
to inoculate standardized solutions of 
hydroxyethylcellulose (HEC) and a high 
molecular weight acrylamide (PAM) co- 
polymer. The data from this round-robin 
were discussed and showed that the HEC 
solution was predictably degraded by each 
specie. However, the results with the PAM 
solution were mixed depending upon 
whether a given solution's initial viscosity 
or that of the control was used to calculate 
the percent viscosity loss versus time. 

The consensus was that the results were 
encouraging enough to warrant another 
round-robin, and to write the method in 
ASTM format. It was recommended that 
one of the cellulase enzyme levels used be 
lowered by a factor of 10 to 0.1 and 0.01 
ppm due to the rapid viscosity losses ob- 
served at 1.0 ppm. A second need was to 
utilize a lower molecular weight, noncellu- 
losic polymer in the test procedure which 
should be more readily degraded by oxi- 
dants. A key procedural point to change 
was the time at which the paints are to be 
tested. It was recommended that the coop- 
erators add the oxidant themselves at a 
fixed time after receipt of the paints to 
avoid varying concentrations of residual 
oxidant. A spot test used in industry for 
detecting oxidants will also be evaluated by 
the chairman in addition to using the non- 
cellulosic polymer solution for this pur- 
pose. 

DOI.28.03-Microbial Q u a l i ~  of Raw 
Materials-M.C. McLaurin, Chairman. 
Again. an informal meeting was led by J.S. 
Hinkle due to the absence of the chairman. 
D. Martin, of Dow Chemical, and G. 
Moore, of Aqualon, represented suppliers 
of raw materials and expressed a high level 
of interest (similar to that expressed by the 
paint manufacturers in January) for an easy 
and reproducible method for the determina- 
tion of possible microbial contamination of 
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raw materials. Mention was made that ex- 
plicit definition of a sampling procedure 
which avoids introducing contamination 
was critical. Discussions were generated 
regarding the applicability of such a meth- 
od to testing sites within a plant, and for 
the ultimate control of microbial contami- 
nation in the finished product (be it raw 
materials or paint). 

D01.28.04-Resistance of Paint Films 
to Algae Attack-M.C. McLaurin, Chair- 
man. An informal meeting was held in the 
absence of the chairman, led by J.S. Hin- 
kle. General discussions of both in-can pre- 
servative and film biocidal efficacy took 
place. Interest in methods for assessing 
fungal defacement using an agar plate 
method in addition to the environmental 
chamber method (D 3273) was expressed. 
Algal defacement was considered less of a 
problem in most areas of the United States, 
but a test method for evaluating algicidal 
efficacy on coating films was still of inter- 
est. 

Sub. D01.28-Biodeterioration-M.C. 
McLaurin, Chairman. A formal meeting 
was directed by H.M. Werner in the ab- 
sence of M.C. McLaurin. Discussion of 
the changes and status in Sub. D01.28 
chairmanship, vice chairmanship, and task 
group leadership was held. J.S. Hinkle of 
Hiils America. Inc. volunteered to serve in 
some capacity (vice chairman, task group 
chairman) and report the minutes of the 
June meetings. It was suggested that ar- 
rangements should be made for future 
meetings to be certain that information on 
meeting agendas and content be available 
for alternate representatives in the event of 
unexpected last-minute conflicts for sched- 
uled session leaders. 

Minutes from January's meeting were 
read and accepted, and this June's sessions 
were summarized. The following methods 
are up for reapproval in 1990: D 2574. 
"Standard Test Method for Resistance of 
Emulsion Paints in the Container to Attack 
by Microorganisms"; D 3273, "Standard 
Test Method for Resistance to Growth of 
Mold on the Surface of Interior Coatings in 
an Environmental Chamber"; D 3456. 
"Standard Practice for Determining by Ex- 
terior Exposure Tests the Susceptibility of 
Paint Films to Microbioloeical Attack": 
and D 4610, "Standard GGde for Deter- 
mining the Presence of and Removing Mi- 
crobial (FungalIAlgal) Growth on Paint 
and Related Coatings." 

There has been progress toward revision 
of D 2574. However, this will be a major 
revision which must be balloted in Sub. 
W1.28 and discussed before a D-l ballot. 
Any revisions to the other three methods 
should be minor. A review of keywords for 
inclusion in both the Volume 6 and special- 
ized D-l Indices will be included. There 
should be no problem with balloting the 

last three standards concurrently in D-l and 
Sub. D01.28 since no major changes have 
been suggested to date. 

DIVISION 30 
PAINT MATERIALS 

SUBCOMMITTEE D01.31 
PIGMENT SPECIFICATIONS 

D.H. Ruddick, Chairman 

DOI.31 .I2-Zinc Containing Pig- 
ments-W.C. Spangenberg is to assemble 
a preliminary standard for zinc phosphates. 
This document is to be circulated to Sub. 
D01.31 members and known suppliers of 
zinc phosphate pigments for comments pri- 
or to the January 199 1 meeting. Columbian 
Chemicals is interested in having a stan- 
dard written for zinc ferrite. Other manu- 
facturers of zinc ferrite will be contacted to 
determine their level of interest in partici- 
pating in this endeavor. . . 

DOI.31.15-Micaceous Iron O.ride Pig- 
ments--C.W. Fuller is to assemble a pro- 
posed standard for this pigment. Three 
committee members volunteered to assist 
Mr. Fuller in this task. 

W.C. Spangenberg suggested that the 
various standards could be simplilied by 
grouping test methods that were common 
to all pigment types and the pigments into 
groups. Mr. Spangenberg will put together 
a "composite standard" for review at the 
January or June 1991 meeting. 

Prior to the January 1991 meeting, it is 
desirable to promote the activities of Sub. 
DO1.31 in several coatings, sealant. and 
plastics magazines. D.H. Ruddick to co- 
ordinate. 

Eight standards are to be reviewed in 
1990. 

By unanimous vote (10-0-0). a motion to 
submit all of these for simultaneous ballot 
was approved. It is expected that all of the 
above will have been submitted for ballot- 
ing by September 1990. Already reviewed 
and ready for balloting an: standards D 602 
(Barium Sulfate). D 1199 (Calcium Car- 
bonate), and D 1366 (Particle Size Charac- 
teristics). 

SUBCOMMITTEE D01.32 
DRYING OILS 

P.C. Stievater, Chairman 

D01.32-Dying Oils-P.C. Stievater. 
Chairman, reported that balloting for all 
revisionsireapprovals is up-to-date. Task 
group D01.32.01, "Fatty Acid Composi- 
tion by Gas-Liquid Chromatography of 
Methyl Esters." D. Zinkel. Chairman, has 
completed its revision of D 1983-75 (1980) 

and balloting has been completed. It is now 
identified as D 1983-90. 

Fifteen methods due for review in 1990 
have been balloted on D-l ballot. Only 
editorial comments were received and 
these will now go to society ballot for reap- 
proval. Comments involved adding index1 
termslkey words, all of which have been 
given previously to S. Milligan who will 
add them editorially when methods are 
reapproved or revised. 

SUBCOMMITTEE D01.33 
POLYMERS AND RESINS 

M.J. Mahon, Chairman 

Comments received on recently balloted 
methods D 2455, "Standard Test Method 
for Identification of Carboxylic Acids in 
Alkyd Resins," and D 2456, "Standard 
Test Method for Identification of Poly- 
hydric Alcohols in Alkyd Resins," were 
discussed and editorial changes were incor- 
porated to reflect the comments. 

A review of the task group minutes was 
conducted for task groups 12, 23, 24, 27, 
and 28 by the respective task group chair- 
man. The resolution of negative ballots and 
comments on method D 4639 "Standard 
Test Method for Volatile Content in Phe- 
nolic Resins," were handled by editorially 
revising the document. 

D01.33.12-Urethane-A Mobay Co. 
procedure for determining the HMDI con- 
tent in a urethane resin will be forwarded to 
all Task Group 12 members and in conjunc- 
tion with D01.21.53, the results of a 
round-robin on determining isocyanate in 
urethanes will be forwarded for review. 

Data from a Reichhold Chemicals Inc. 
laboratory concerning lowering the GC in- 
jector and column temperatures in method 
D 3432, "Standard Test Method for Deter- 
mination of Unreacted TDI in Urethane 
Resins," because of the possible degrada- 
tion of TDI by the higher injector and col- 
umn temperatures was discussed. After 
careful consideration, no members of the 
task gmup felt the proposed revision was 
necessary. 

DOI.33.23-Epoxies-F.P. Esch, Chair- 
man, reported that method D 4301 "Total 
Chloride Measurement of Epoxy Resins," 
has been approved on the November 1989 
society ballot. Two additional procedures 
for determination of total chloride in epox- 
ies are intended for inclusion in D 4301 
as Section B, "Total Chloride by X-ray 
Fluorescence," and Section C, "Total 
Chloride by Saponification and Titration." 

A round-robin for measuring residual 
epichlorohydrin by headspace gas chroma- 
tography is in progress. 

D01.33.24-Nitrogen Resins-In the 
absence of Chairman Smith, J. Benga pre- 
sented the results of the subcommittee bal- 
lot on the fourth draft of a pmposed "Stan- 
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dard Test Method for Free Formaldehyde 
Content of Amino Resins." With 61% of 
the voting members responding, no nega- 
tives were received. Three subcommittee 
members made editorial comments and ap- 
propriate changes to the method made. The 
method will be submitted for D-l ballot. 

D01.33.27-Phenolic Resins-The task 
group editorially corrected: method 
D 4639, "Standard Test Method for Vol- 
atile Content in Phenolic Resins"; D 4640 
"Standard Test for Determining Stroke 
Cure Time of Thermosetting Phenol-For- 
maldehyde Resins", and D 4613, "Stan- 
dard Test Method for Measuring Apparent 
pH of Water Insoluble Phenol-Formalde- 
hyde Resins." All three revised methods 
will now proceed to society ballot. 

D01.33.28-Turbidity-W.C. Golton, 
Chairman, presented the results for the 
round-robin on the proposed method 
"Quantitative Test for Turbidity in Clear 
Liquids." Seven laboratories measured 
four samples and the resulting data was 
analyzed in accordance with ASTM E 691. 
Repeatability standard deviations were 
2-5% and reproducibility standard devi- 
ations were 5.18%. This infers a maximum 
allowable range for duplicates of 14% of 
the value. The proposed method will be 
submitted for simultaneous subcommittee 
and D-l letter ballot. 

SUBCOMMITTEE D01.34 
NAVAL STORES 

J.W. Daugherty, Chairman 

D01.34.01-Resin Solutions-J. Thom- 
as, Chairman, reported that the Hot Plate 
method round-robin results were presented 
by J. Thomas. All attending agreed the 
round-robin results were very good. This is 
actually a practice of cutting a resin into a 
solvent for analytical measurement. Sever- 
al editorial problems exist with the written 
procedure. J.  Thomas will get in touch 
with the editorial staff for assistance in 
writing up the procedure in a more con- 
forming style. The procedure will then be 
balloted. It was also agreed that the blender 
method will be written up and sent out for 
round-robin study by the January meeting. 

D01.34.03-Resin Gel Preparation- 
A. Scarlotti. Chairman, presented the re- 
sults of his practice balloting. The practice 
ballot had one negative vote which was 
cleaned up by a wording change. Other 
editorial problems were pointed out by 
J.  Fetsko. Mr. Scarlotti will visit the 
ASTM editorial assistance experts and get 
both his microwave and kettle procedures 
written up properly. 

D01.34.04-Standard Ink Oil-J. 
Daust, Chairman, stated the goal is to 
come up with a standard ink oil that will 
consistently give a resin solution the same 

viscosity and solubility characteristics. 
K. Hunt, of Sun Oil, gave some very inter- 
esting data that indicated a procedure 
known as viscosity gravity constant (VGC) 
may correlate to resin solution properties. 
D. Frish, of Exxon, showed data on how 
similar aniline point oils can give very dif- 
ferent viscosities in a resin solution if the 
ratios of normal paraffins to iso-paraffins is 
changed. Mr. Frish and Ms. Hunt will ex- 
change samples to see if VGC data will 
point to a change in normal to iso-paraffin 
ratios. 

D01.34-Naval Stores-ASTM officials 
visited the group to tell us they have re- 
cruited several technical people associated 
with the Naval Stores industry to join this 
task force. The result will be that in the 
future the Naval Stores subcommittee, 
D01.34, will actually concentrate on Naval 
Stores procedures. The members of this 
current group asked if we could form a new 
subcommittee called Ink Vehicles that 
would continue the work we have started. 
This petition will be presented to the 
ASTM Board. 

SUBCOMMITTEE D01.35 
SOLVENTS, PLASTICIZERS 

AND CHEMICAL 
INTERMEDIATES 

L.R. Thurman, Chairman 

DOI.35.10-Solvents-Hydrocarbons 
and Ketones-S.A. Yuhas, R.L. Hinrichs. 
Co-Chairmen, addressed the question re- 
ceived from the Air Force concerning the 
specification for methyl ethyl ketone listed 
in D 740. A technical grade (99.0%) meth- 
yl ethyl ketone is used by the Air Force for 
cleaning purposes and they requested 
D 740 be modified to include this grade. 
The task group knew of no major manufac- 
turer of 99.0% material and suggested that 
the Air Force contact their supplier con- 
cerning the purity question. The Air Force 
may be purchasing a recovered or recycled 
product or a blend. This was referred to the 
coordination task group. 

D01.35.20-Reactive Monomers-J. D. 
FrugC, Chairman, led the discussion con- 
cerning the analysis of aldehydes in glacial 
acrylic acid and if there was a need for 
development of an ASTM standard. Any 
comments or proposed analytical methods 
for aldehydes in glacial acrylic acid should 
be sent to J. Darlington, BASF Corp., 602 
Copper Rd., Freeport, TX 77541. 

D01.35.30--Chemical Intermediates- 
J.R. Morrison, Chairman, further reviewed 
test data for the apparent specific gravity at 
20120°C and 25125°C for 2-ethylhexanol. 
Questions were raised concerning the pro- 
posed ranges. Producers of 2-ethylhexanol 
will submit manufacturing data to support 
proposed ranges. 

D01.35.40-Plasticizer and Ester Sol- 
vents-R.L. Smith, Chairman, recom- 
mended three standards be balloted for 
withdrawal. They are: D 1468, Standard 
Test Method for Volatile Matter in Tricre- 
syl Phosphate; D 1721, Standard Test 
Method for Permanganate Time in Tricre- 
syl Phosphate; and D 2634, Standard 
Specification for Methyl Amyl Acetate. 
D 1468 and D 1721 are being withdrawn 
due to lack of interest and there is no 
known producer of methyl amyl acetate. 

D01.35.5O-Coordination-L.P. For- 
rest, Chairman. The DOD is currently con- 
sidering using IS0  9000 on quality systems 
in government contracts and eliminating 
the military standards now governing qual- 
ity procedures. 

E I I ,  which balloted the Standard Guide 
for including government requirements in 
ASTM standards, has editorially revised 
the document and it will be reballoted at 
committee level. 

D01.35.60-Methods Development- 
T.W. Rendl, Chairman. Work continues 
on development of capillary column gas 
chromatography methods for monofunc- 
tional alcohols and acrylic esters. 

A draft method for determination of 
MEHQ in acrylic acid by HPLC was re- 
viewed and given to D01.35.20 for further 
development. A chromatogram was sub- 
mitted showing the reverse phase separa- 
tion of acrylic acid oligomers. 

A report on modification of D 3893, 
Purity of Methyl Amyl Ketone and Methyl 
Isoamyl Ketone by Gas Chromatography 
was submitted to D01.35.10. The modifi- 
cation included a proposed capillary col- 
umn method. 

New Business-There were three nega- 
tives on the D XXXX, 2-ethylhexanol, 
specification on the D-l letter ballot. All 
negatives were determined to be persuasive 
and the standard is being withdrawn for 
further study. 

A proposal was discussed to put a com- 
pilation of ASTM Solvent Standards into a 
separate book. This would include all of 
the specifications and referenced test meth- 
ods. 

J. FrugC, of Hoeschst Celanese, was ap- 
pointed Chairman of task group 
DO1.35.20. 

SUBCOMMITTEE D01.36 
CELLULOSEANDCELLULOSE 

DERIVATIVES 

D.R. Martin, Chairman 

The addition of keywords to methods 
D 1696, Standard Test Method for Solubil- 
ity of Cellulose in Sodium Hydroxide, and 
D 1795, Standard Test Method for Intrinsic 
Viscosity of Cellulose, were reviewed and 
unanimously accepted. An interlab review 
of precision for method D 1343, Standard 
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Test Method for Viscosity of Cellulose 
Derivatives by the Ball-Drop Method, is 
being organized by T. Gerrnroth and P. 
Gordon. 

A new standard method for measuring 
properties of hydroxypropylcellulose is un- 
der development in the Aqualon labs under 
G. Moore. A method for measuring molec- 
ular weight distribution is underway at 
Dow under the direction of D. Martin. 

Since a large number of methods under 
jurisdiction of this committee are up for 
review in 1992, it was decided that an early 
review of some of the methods would be 
advisable. This would allow a more bal- 
anced distribution when the time comes for 
reviewing the methods. 

DIVISION 40 
PAINT PRODUCTS 
APPLIED ON SITE 

SUBCOMMITTEE D01.41 
PURCHASE OF PAINTS 

AND RELATED 
COATINGS 

H.L. Ammlung, Chairman 

Sub. 001.41 & D01.41.05-Joinr Meer- 
ing-H.L. Ammlung, Chairman, reported 
on the reballoting of Sections 9.5,9.6, and 
9.7 of D 4717 and a related procedural 
question. A 6 0 8  response was obtained 
with the following results: on Item I, Sec- 
tion 9.6 on Opacity, the vote was 13 affir- 
mative, 3 negatives, and 10 abstentions: on 
ltem 2, Section 9.5 on 8.5" Gloss, there 
were 15 affirmatives. 3 negatives, and 8 
abstentions; on ltem 3, Section 9.7 on 
Abrasion Resistance, the vote was 14 aftir- 
matives, 2 negatives, and 10 abstentions; 
and ltem 4 on a procedural matter received 
14 affirmatives, 2 negatives, and 10 ab- 
stentions. All of the negatives covered 
points that had been considered previously 
and found nonpersuasive but it was agreed 
that these actions would have to be recon- 
firmed before D 47 17 could move forward 
to a D-l ballot. 

Before acting on the negatives, J. 
Weaver asked Lee Rogers, of the Standard- 
ization Office of the Secretary of Defense, 
to discuss the use of Multiple Year Award 
Schedules for buying paint products and 
what role D 47 17 would play in these ac- 
tions. L. Rogers stated Multiple Year 
Award Schedules are part of a growing 
program to facilitate purchasing of com- 
mercial paint products off the shelf rather 
than by Federal and Military Specifica- 
tions. Department of Defense interest in 
D 47 17 is to have a nongovernmental stan- 
dard that could be referenced as the mini- 
mum quality level acceptable under the 

Multiple Year Award Schedule. Paint man- 
ufacturers could then negotiate with the 
government to have any or all of its interior 
flat latex paints placed on such a schedule 
as long as they were equal to or better than 
D 4717. It was never intended that paint 
manufacturers have to modify their current 
commerical products in order to have them 
placed on a Multiple Year Award Schedule. 
Government agencies could then buy from 
any source on the list. DOD is anxious to 
have D 4717 approved as soon as possible 
so it can be incorporated into upcoming 
Multiple Year Award Schedules. 

Sub. D01.41 then proceeded to act on 
resolution of the negatives as follows. On 
ltem I ,  Section 9.6 on Opacity, the nega- 
tives from L. Schaeffer and F. Marschall 
were considered concurrently since both 
supported the point that the current require- 
ment was too low as there were a number 
of commercial products with superior hid- 
ing properties. They were found nonper- 
suasive on the basis that the current re- 
quirements have been used for a number of 
years and found satisfactory for a general 
purpose interior flat latex paint. The vote 
was 6 affirmative, 2 negative. and 4 ab- 
stentions. The third negative on ltem I 
from J. Price was based on his position that 
opacity should be determined on paint ap- 
plied at the manufacturer's recommended 
spreading rate rather than that specified in 
the test method. This negative was found 
nonpersuasive on the basis that it was nec- 
essary to use a specific spreading rate when 
comparing the hiding power of different 
products. The vote was 8 affirmative, I 
negative. and 3 abstentions. On ltem 2. 
Section 9.5 on 85" Gloss. the negatives 
from L. Schaeffer and F. Marschall were 
considered concurrently since both be- 
lieved the 85" gloss should be changed 
from 20 maximum to 10 in line with cur- 
rent definitions for flat paints. L. Schaeffer 
advised that D01.42.23 had received infor- 
mation that California and two other states 
are using "less than 15" as their definition 
for a flat paint and he would now agree to 
changing his negative from 10 maximum to 
15. By a vote of 5 affirmatwe, no nega- 
tives, and 3 abstentions, it was agreed to 
accept his revised negative and to submit it 
to a Sub. D01.41 ballot for approval. The 
third negative on ltem 2 from J .  Price was 
based on his premise that 85" gloss should 
be determined on film applied at the 
spreading rate recommended by the manu- 
facturer and not on an arbitrary figure as in 
the test method. This was found nonper- 
suasive by a vote of 4 affirmative. I nega- 
tive, and I abstention on the basis that 
when making comparison of the gloss. it is 
preferable to apply all paints at the same 
spreading rate. The two negatives from L. 
Schaeffer and F .  Marschall on ltem 3. Sec- 
tion 9.7 on Wet Abrasion Resistance both 
related to an apparent discrepancy in the 
weight versus volume loss values. These 
negatives were found nonpersuasive by a 

vote of 4 affirmative, no negatives, and 1 
abstention on the basis that the different 
densities of applied films required greater 
flexibility in the volume value. The two 
negatives from L. Schaeffer and F. Mars- 
chall on ltem 4 relating to test reports on 
each requirement were found nonpersua- 
sive on the basis that extensive background 
information had been considered in draft- 
ing the requirements and that test reports 
are not required by any ASTM or D- I regu- 
lation. The vote was 4 affirmative, no neg- 
atives, and 1 abstention. Another negative 
on Item 4 was recorded as abstaining when 
the voter failed to provide any comment to 
support his negative. It was then moved to 
forward D 4717 for D-l balloting after 
completion of the Sub. D01.41 balloting 
on the revised 85" gloss requirement. Infor- 
mation on Methods D 42 13 versus D 2486 
will be considered as new business at the 
January 1991 meeting. The vote on these 
actions was 4 affirmative, no negatives. 
and 1 abstention. 

SUBCOMMITTEE D01.42 
ARCHITECTURAL FINISHES 

L. Schaeffer, Chairman 

D01.42.01-Soil and Srairl Rernovnl- 
T.J. Silva, Chairman, reported that the pro- 
posed revision of D 4828. "Standard Test 
Method for Practical Washability of Organ- 
ic Coatings," had completed subcommittee 
balloting with 3 negatives, all of which 
were editorial in nature. (This revision pro- 
vides for mechanical rubbing in addition to 
the existing hand rub procedure.) The neg- 
atives from M. McKnight and H. Ashton 
included many useful editorial comments, 
but the latter's proposal to change thc title 
of the method by using the term "cleans- 
ability" instead of "washability" was voted 
nonpersuasive. The chairman will revise 
the text in response to the various editorial 
suggestions, and the method will then be 
submitted for concurrent Sub. D01.42lD-I 
ballot. 

D01.42.03-Porosiy of Paint Films- 
C .  Tatman, Chairman, was not present and 
the meeting was chaired by R. Hopkins. 
The results of the first round-robin were 
reviewed, which showed that the three co- 
operating laboratories ranked the test paints 
in the expected order. There was discussion 
of experimental variables that might cause 
erroneous results, and steps that could he 
taken to avoid them. The results warranted 
a second round-robin, for which latex and 
alkyd flat latex paints will be prepared 
above and below critical PVC. K&N stain 
tests in addition to oil absorption measure- 
ments will be conducted. The results will 
be available at the next meeting. 

D01.42.04-Wer adhesion of Latex 
Paints-W. Vanderslice, Chairman, re- 
viewed the results of the first round-robin, 
in which two exterior paints known to have 
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good wet adhesion were evaluated versus a 
high PVC interior flat latex paint known to 
have poor wet adhesion. Using an "embed- 
ded cheeseclothlweight pull-off" tech- 
nique adopted fmm a Rohm & Haas labo- 
ratory test, all five cooperators achieved 
similar rankings for the three test paints. 
Considerable variation was evident in the 
mode of failure, possibly due to either in- 
adequate curing of the alkyd enamel under- 
coat andlor the very smooth finish of the 
cedar panel substrates. A second round- 
robin will he conducted to determine the 
sensitivity and reproducibility of the meth- 
od. Rougher cedar panels and a longer cur- 
ing time for the undercoat will be included 
as variables in the test procedure. The 
chairman will independently evaluate a 
simpler test panel design, using other sub- 
strates such as aluminum or vinyl. 

DOI.42.05-Adhesion ofLatex Paints to 
Chalky S u r j a c e s R .  Schiller, Chairman. 
reported that experiments in which a 
chalky test surface was prepared by apply- 
ing a synthetic chalk on a pressure-sensi- 
tive adhesive substrate, gave negative re- 
sults, and that idea will be discarded. 
Previous types of synthetic chalk substrates 
were also unsuccessful, all test paints hav- 
ing bad adhesion failure over them. L. 
Schaeffer reported on work done in his 
laboratoly utilizing a synthetic chalk sup- 
plied by E. Countryman, in which the 
chalk films were laid down at a range 
of film thicknesses using a multi-notch 
"Logicator" blade. Various test paints 
were cross-applied and a tape-pull test was 
run. Initial results were promising, in that 
there was consistent failure with a high 
PVC latex paint, but a transition from good 
to failed adhesion with an alkyd gloss 
enamel as the thickness of the chalk film 
increased. The chairman asked the group 
for suggestions as to which methods to 
pursue. The general consensus was to fur- 
ther investigate multi-film thickness-syn- 
thetic chalk substrates, using an adhesive 
tape pull-off procedure. 

order to shorten the length of time for run- 
ning the test. Although evidence was pre- 
sented indicating that air-dry and force-dry 
procedures would give similar results, the 
group decided that a new round-robin 
should be run using the force-dry proce- 
dure before sending the method to ballot. 
Results will be available at the next meet- 
ing. 

DOI.42.13-Brushabiliry of Architectur- 
a l  Paints-W. Vanderslice, Chairman, re- 
viewed the test data from two previous 
round-robins which attempted to correlate 
ICI high shear viscosity (per D 4287) with 
the degree of brush drag as sensed during 
actual painting (per D 4958). For a series 
of five latex flat paints, a high degree of 
rank order correlation was found if the ICI 
viscosities differed by at least 0.3 poise. 
Good correlation was also evident in an- 
other set of test data that included a large 
variety of interior and exterior latex paints. 
However, alkyd and latex paints, when 
tested together in this way, showed poor 
correlation. The task group voted to amend 
the current D 4958 hrushout method to 
include a statement that correlation with 
ICI high shear viscosity can be expected 
when comparing latex paints only. The 
chairman will write a proposed revision to 
that effect for submission to subcommittee 
ballot before the next meeting. 

D01.42.16-Practical Opacity-J. 
Price, Chairman, reported that the results 
of the concurrent Sub. D011.42lD-I ballot 
received no negatives and two minor edito- 
rial comments, both of which were accept- 
ed. H. Ashton pointed out that it had been 
agreed at the last meeting to include the 
Dl6 definition of hiding power in the 
method. This had been inadvertently left 
out of the method as balloted. It was agreed 
that if the definition could be inserted with- 
out an additional ballot, it would be done. 
but if not, the method would go to society 
ballot without making that insertion, and 
an amendment voted on for that purpose 
aftenvard. 

the "Combined Guide for Testing Solvent- 
Reducible Coatings" had received I nega- 
tive and 2 affirmative-with-comment votes 
on the D-l ballot. The editorial comments 
were of a minor nature and for the most 
part accepted. It was agreed to hold the 
technical comments for subsequent revi- 
sion of the standard. The negative vote had 
been cast on the ground that the blister test 
was omitted from the Guide. In fact, Sub- 
section 10.3.1 covers blister resistance and 
references D 4585, the standard suggested 
by the voter. Consequently, the task group 
held the negative to be nonpersuasive. The 
chairman stated that a section on acceler- 
ated weathering would be taken up as 
"new business" while the proposed guide 
proceeds to society ballot and publication. 
Manufacturers of accelerated exposure test 
equipment would be invited to participate 
in the preparation of that section. The 
chairman further stated that the task group 
would next turn to the development of the 
companion "Guide for Testing Water- 
Borne Architectural Coatings." 

D01.42.23-Gloss Definitions-L. 
Schaeffer, Chairman, discussed the highly 
controversial nature of any attempt to de- 
fine popular gloss terminology (e.g., flat, 
satin, lo-lustre, velvet, eggshell, semi- 
gloss, gloss, high gloss. etc.) in terms of 
instrumental gloss measurement values. He 
therefore proposed that six ASTM gloss 
level categories be set up, to be defined 
numerically in terms of 60" and 85" gloss 
measurements. These categories, num- 
bered 1 through 6,  would permit the classi- 
fication of paints by numerical gloss level 
without reference to or conflict with popu- 
lar terminology. As part of the same stan- 
dard, definitions of popular terms would be 
included that relate them approximately to 
the ASTM gloss categories, but emphasiz- 
ing their variability and imprecision. The 
chairman also reported that comparative 
observations of many paint-outs at various 
gloss levels indicated that the gloss level of 
coatings is best stated numerically as a 
combination of both 60" and 85" values. 

~ 0 1 , 4 2 . 0 9 - ~ ~ l ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~  in T ; ~ ~ -  D01.42.18-Print Resistance of Archi- possibly the mean of the rather than 
edpa;nts-~, ~ ~ ~ ~ ~ h ~ l l ,  chairman, the tectural Paints-S. LeSota, Chairman, re- One Or the other as is A 

viewed the fourth draft of the method, A robin will be conducted to obtain concen- 
absence of the regular chairman, the meet- 
ing was by L, schaeffer, H~ re- number of editorial changes were made. onnumerical boundaries for the 

The fifth draft will be submitted for con- gloss level categories, and the results dis- 
viewed the past history of this task group. cussed at the next meeting. 
with particular reference to round-robin #4 current Sub. D01.42iD-1 ball0t. 
which showed good correlation with a se- 
ries of six latex paints tested by five coop- 
erators. He reported that Chairman F. 
Marschall had not been able to locate sol- 
vent-borne paints showing sufficiently 
poor color development for useful results 
in round-robin testing. It was therefore pro- 
posed that a method be submitted on the 
basis of latex paints only, using the data 
from round-robin #4. However, that 

D01.42.20-Water Repellency of 
Wood-V. Scarborough. Chairman, re- 
ported that the proposed test method passed 
subcommittee balloting with no negatives 
and four editorial comments. The com- 
ments were discussed and changes made 
accordingly. A precision and bias state- 
ment prepared by H. Ashton was added. 
The revised text will be submitted for con- 

C..L nnt h q r n  , L",,*. 

Sub. D01.42-Main Committee Ballot 
Actions-A revision of D 2243, "Freeze- 
Thaw Resistance of Water-Borne Paints," 
which provides for an alternative viscosity 
test and multiple freeze-thaw cycles instead 
of only one, received one negative and 
several comments of a minor editorial na- 
ture. The negative was based on the claim 
that the specified cycles of freezing and 
thawinn required the handling of test sam- 

round-robin called for a two-dav drving LU1l"ll' Uul.LtL'U-l u*'lUL' oles at ;nnecessarilv inconvenient hours of , , -  
period prior to making color measure- D01.42.22-Guide for Testing Solvent- the day and night. The subcommittee re- 
ments, whereas a one hour force-dry at Borne ArchitecturalCoatings-H. Ashton, sponded positively to this criticism with a 
120°F was preferred by the task group in Chairman, reported that the fifth draft of suitable editorial revision that left the 
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freeze-thaw time cycle essentially un- 
changed. At the same time it voted 10-0-3 
to find the criticism nonpersuasive as a 
negative, since its proper characterization 
is that of a useful editorial comment. The 
negative voter accordingly agreed to with- 
draw his negative. The other comments 
were for the most part accepted as reason- 
able. This standard has been scheduled for 
September society ballot. 

Reapprovals for D 3129, "Guide for 
Testing Exterior Latex House Paints." and 
D 4540, "Guide for Testing Interior Latex 
Semi-Gloss and Gloss Paints," have 
passed D-l ballot and are scheduled for 
July and September society ballots. 

SUBCOMMITTEE D01.45 
MARINE COATINGS 

L.S. Birnbaum, Chairman 

C. Stanley read minutes of the January 
meeting. Members were advised that the 
test method for Organotin Release Rate 
will be submitted for society ballot in July 
1990 and members were encouraged to 
vote. 

D01.45.11-Method for Testing Biofoul- 
ing Resistance of Partialb Immersed Ap- 
plied Coatings-C. Perez, Chairman, sub- 
mitted an initial draft for this test method 
for discussion. It was agreed that the use of 
antifouling coating. used in previous meth- 
ods, will be changed to biofouling resistant 
coating since antifouling coating generally 
describes a coating which is toxic to foul- 
ing and new products which do not use 
toxicants would also need to be tested un- 
der this method. It was agreed that Mr. 
Perez will revise this draft method to in- 
clude comments made at this meeting and a 
new draft will be sent to members of the 
subcommittee prior to the January meeting 
for comments. 

In discussions on the previously men- 
tioned test method on reporting of the re- 
sults, Mr. Perez commented that he was 
unsure of which reporting system to use 
since more than one are presently used for 
similar ASTM methods relating to biofoul- 
ing resistance. EM.  Winkleman proposed 
that a new task group be set up to try to 
standardize on a reporting system for all 
methods. In discussions it was pointed out 
that this would simplify writing and revi- 
sion of test methods related to biofouling 
resistance. The subcommittee agreed that 
there is enough interest in this proposal that 
a new task group will be started and Mr. 
Winkleman agreed to act as task group 
chairman. The new task group will be 
D01.45.13 Standard Practice for Rating 
Biofouling Resistance of Test Surfaces. 

In other business S. Rodgers, represent- 
ing NAVSEA, described two new amend- 
ed specifications for antifouling paints: 
Mil-P-1593 1 and DOD-P-24647. 

SUBCOMMITTEE D01.46 
INDUSTRIAL PROTECTIVE 

K.A. Trimber, Chairman 

D01.46.02-Surface Preparation- 
K.A. Trimber, Chairman, presented Draft 
#I of a proposed revision of D 2200, 
"Standard Pictorial Surface Preparation 
Standards for Painting Steel Surfaces." 
The draft was a rewrite of the standard into 
two methods. Method A covers the IS01 
Swedish Standard and Method B covers the 
new SSPC VISI-89 Standard. The task 
group reviewed the draft and recommended 
that it be submitted to a Sub. D01.46 bal- 
lot. 

D 4417, "Standard Test Methods for 
Field Measurement of Surface Profile of 
Blast Cleaned Steel." was submitted to a 
concurrent Sub. D01.46lD-I spring 1990 
ballot. One negative (W.C. Johnson) was 
received with comments from E.P. Clegg. 
The comment involved the rewriting of 
Para. 1.2 in the Scope regarding the haz- 
ardous materials statement to be in compli- 
ance with the new ASTM policy. The neg- 
ative was related to Para. 6.1.4. The 
proposed change that was balloted required 
comparing the blast cleaned surface with 
the comparator five times at each location. 
Mr. Johnson indicated that the comparison 
should be required three times as originally 
written as three times was consistent with 
the directions provided for the on-going 
round-robin test, and was consistent with 
earlier round-robin testing conducted by 
NACE fon the profile gages. The negative 
was found to be persuasive (unanimous). 
The negative prompted further discussion 
on the paragraph regarding the manner in 
which comparators are used. The position 
of the task group was that a series of three 
or five individual, distinct observations are 
not made at each location. Instead. the sur- 
face surrounding the comparator is exam- 
ined as a whole and the leaf or leaves 
which most closely approximate the rough- 
ness of the surface are reported as being the 
profile. Furthermore, the results of the 
evaluations at each location are not aver- 
aged together to determine the profile 
depth. Instead, the range is reported. For 
example, observations at 10 locations rang- 
ing from 2.5-3.0 mils are not averaged 
resulting in a profile of 2.7 mils. Instead. 
the range of 2.5-3.0 mils is reported. The 
task group directed the chairman to modify 
Para. 6.1.4 to this effect. 

Preliminary results of a round-robin ad- 
ministered by W.C. Johnson to develop a 
precision and bias statemcnt for D 4417 
were discussed. Eight test plates were blast 
cleaned using eight different abrasives (two 
shot, 4 grit, and two sand) and sent to 
seven volunteer laboratories. The results 
from four laboratories were submitted with 
the remaining three expected in early July. 
Preliminary review of the data and discus- 

sions with the laboratories suggests that 
there are some difficulties with the use of 
Method B, particularly related to the dull- 
ing of the spring-loaded tip. It appears that 
the method may not be useful for profile 
depths less than 3 mils. A precision state- 
ment is expected to be ready for Sub. 
W1.46 ballot this fall. All of the raw data 
will be presented at the January 1991 meet- 
ing. 

D 2092, "Standard Practice for Prepara- 
tion of Zinc-Coated (Galvanize) Steel Sur- 
faces for Painting," is due for reapproval 
in 1990. B.D. Flowers provided copies 
with recommended changes for discussion. 
The task group made additional sugges- 
tions, and recommended that Draft # I  of 
the revision be sent to a Sub. D01.46 fall 
ballot. 

Sub. D01.46lDI Ballot Results for 
D 4417; Sub. D01.46: 22 affirmatives; I 
negative (Johnson), and 8 abstentions; D-I: 
96 affirmatives (comments from I), I neg- 
ative (Johnson), and 227 abstentions. 

DOI.46.03-Repainting-was chaired 
by G.W. Gardner. As agreed at the January 
1990 meeting, Mr. Gardner prepared a 
draft of a new solvent rub standard for 
circulation to the task group for comment 
prior to the June meeting. Draft #I was 
preliminarily entitled "Standard Test 
Method for Assessing the Degree of Cure 
of Chemically Cured Coatings using Sol- 
vent Rubs." It was agreed that the title 
should be changed to indicate that this is a 
method for assessing the solvent resistance 
of coatings, rather than a method for as- 
sessing cure. Based on some of the com- 
ments received. Mr. Gardner clarified the 
scope of the document. stating that it is a 
test method for determining if a coating has 
reached a certain point in its drying or 
curing such that it can be recoated, han- 
dled, placed into service, etc. The selection 
of the solvent to be used and the degree of 
solvent resistance necessary w ~ l l  be depen- 
dent upon the coating type and the reason 
for conducting the test (e .g  to determine if 
the coating can be recoated or placed into 
service) and will be identified by the coat- 
ing manufacturer. The method is designed 
only to provide a uniform method for con- 
ducting the test. 

After the recommended changes are 
made, Draft #2 will be submitted to a Sub. 
D01.46 fall ballot. The need for a round- 
robin was also discussed in order to deter- 
mine the material to be used for holding the 
solvent during the test (e.g. cotton cloth, 
cotton balls, cheesecloth, etc.) and for de- 
termining the method of applying the sol- 
vent to the surface (e.g. by moderate finger 
pressure, using a ball peen hammer of 
known weight, etc.). 

K.A. Trimber reported that three meth- 
ods developed by this group have complet- 
ed the society ballot and were assigned 
numbers by ASTM in 1990: D 5043-90, 
"Standard Method for Field Identification 
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of Coatings," D 5064-90, "Standard Prac- 
tice for Conducting a Patch Test to Assess 
Coating Compatibility", and D 5065-90, 
"Standard Guide for Assessing the Condi- 
tion of Aged Coatings on Steel Surfaces." 

D01.46.04-"Pull-Off AdhesionH- 
K.A. Trimber, Interim Chairman, reported 
that the task group is still looking for a 
chairman to replace A.L. Cunningham, 
who retired. Mr. Trimber reported that 
D 4541, "Standard Test Method for Pull- 
Off Strength of Coatings using Portable 
Adhesion Testers," although reapproved 
in 1989, still requires reorganization into a 
method A, B, C ,  and D format or into four 
annexes as the round-robin tests indicate 
that different pull-off instruments provide 
different results. Prior to this meeting, 
H.A. Asbton provided the results of inter- 
laboratory pull-off precision for the Elcom- 
eter and Patti instruments. At this meet- 
ing, additional information was provided 
on the HATE instrument. Mr. Ashton will 
complete the work on the Hate and Dyna 
and a complete precision and bias state- 
ment will be sent to a Sub. D01.46 fall 
1990 ballot. 

Test panels from this study are still 
available and were again offered to 
D01.23.10 for use in conducting a round- 
robin using laboratory tensile testers. 

After the meeting, M.E. McKnight 
agreed to become chairman of the task 
group. 

DOI.46.07-Inspection-R.J. Martell, 
Chairman, discussed comments received 
on Draft #2 of a newly proposed "Stan- 
dard Guide for Painting Inspectors (Con- 
crete and Masonry Substrates)," which 
was circulated to Sub. D01.46 members 
prior to the meeting. The draft followed the 
format of D 3276 "Standard Guide for 
Painting Inspectors (Metal Substrates)." 
Most of the comments indicated that not all 
of the "metal" inspection criteria had been 
deleted when preparing the guide for con- 
crete. Martell agreed to make the necessary 
changes, incorporate the comments, and 
prepare Draft #3 for Sub. D01.46 fall 
1990 ballot. 

B.D. Flowers provided a revised copy of 
the existing D 3276 as it is due for reappro- 
val in 1990. The document will be retyped 
with suggested changes presented in bold 
print and a definitions section will be add- 
ed. Draft #2 will be prepared and submit- 
ted to Sub. D01.46 fall 1990 ballot. 

SUBCOMMITTEE D01.47 
MASONRY TREATMENTS 

F. Gale, Chairman 

D01.47.01-Water Repellency of Treat- 
ed Brick-R. Modrak, Chairman, distrib- 
uted Draft #6 of the proposed "Test Meth- 
od for the Determination of the Water 

Repellency of Treated Brick." A discus- 
sion followed on proposed changes to the 
method using procedures suggested in Task 
Group D01.47.05 on Moisture Vapor 
Transmission including splitting each sub- 
strate in half. 

The chairman has agreed to revise the 
method and initiate a round-robin of the 
method before the January meeting. Five 
cooperators have agreed to participate. 
Three water repellent treatments, a typical 
solvent and waterborne treatment and a 
silane, will be included in this work. The 
chairman will report on the results of the 
round-robin at the January meeting. 

D01.47.03-Nonvolatile Content of 
Silanes, Siloxanes and Silane-Siloxane 
Blends Used in Masonry Water Repellent 
Treatments-T. Sliva, Chairman, reported 
that D 5095 will complete society balloting 
by the end of July. 

At the January meeting, it was suggested 
that the method be revised to require the 
determination of only duplicate results, in 
accordance with procedures outlined in 
D 2369, "Standard Test Method for Vol- 
atile Content of Coatings," rather than the 
triplicate results now specified. H. Ashton 
performed a statistical analysis of the data 
developed using duplicate and triplicate re- 
sults and recommended that the method 
continue to specify triplicate results. The 
recommendation was accepted by the task 
group by a vote of 10-0-0. 

The task group also decided to ballot this 
P&B statement, developed in accordance 
with D 3980, "Practice for Interlaboratory 
Testing of Paint and Related Materials," 
and to have it amended to the method. 

D01.47.04-Surface Preparation- 
F, Gale, Chairman, reported that the pro- 
posed new standard, "Practice for Prepara- 
tory Cleaning of Architectural Sandstone," 
will be on the July 1990 society ballot. 

Discussion followed on comments re- 
ceived from H. Wray concerning the air 
blasting procedure as outlined in the prac- 
tice. It was the decision of the task group 
by a vote of 4-0-1 that the ASTM statement 
on safety precautions was sufficient to cov- 
er this subject. 

The chairman will report on the results 
of the society ballot at the January meeting. 

D01.47.05-Perrneabilit of Treated 
Masonry Substrates-V. Mertz, Chairman, 
distributed his first draft of the proposed 
"Test Method for Determination of Water 
Vapor Transmission of Treated Masonry 
Substrates." The test method was then re- 
viewed by the group and the group agreed 
that initial round-robin testing will involve 
brick substrates. 

B. Gaby, of the Brick Institute, will sup- 
ply brick substrates and submit a classifica- 
tion system to identify various brick sub- 
strates. He also gave a brief description of 
methods that could be used to cut the test 
specimens. 

The chairman has agreed to revise the 
method and initiate a round-robin of the 
method. Seven cooperators have agreed to 
participate. The results of the round-robin 
will be discussed at the next meeting. 

D01.47.07-Alkali Resistance of Ma- 
sonry Treatments-F, Gale chaired the 
meeting in the absence of K. Ozols. MS. 
Gale read a statement from the chairman on 
the status of the method. 

It was agreed that the method would be 
evaluated in conjunction with two newly 
proposed task groups; D01.47.02 on Resis- 
tance of Treated Masonry to FreezeiThaw 
and D01.47.06 on Chemical Resistance of 
Treated Masonry, as these methods used 
the same substrate and various procedural 
sections were similar. The method will be 
revised and a round-robin will be initiated 
at the next meeting. 

D01.47.08-Rapid Chloride Ion Intru- 
sion-T. Fernandez, Chairman, distributed 
a document entitled "Preliminary Task 
Group Review of the Proposed Test Meth- 
od for Rapid Total Chloride Ion Content- 
Determination for Masonry Coatings." 
The chairman reviewed the method for the 
group. 

A discussion on the objectives of the 
task group followed and it was the decision 
of the group to concentrate on an acceler- 
ated or rapid test for the determination of 
chloride ion intrusion. 

The chairman will run preliminary tests 
on the method and discuss the results at the 
January meeting. A round-robin will be 
initiated at that time. 

D01.47.09-Crystalline Materials- 
B. Harrill, Chairman, gave a slide presen- 
tation on crystalline materials used in the 
waterproofing industry, their uses and spe- 
cial properties. 

A discussion of various Army Corp. of 
Engineers methods used for evaluating 
crystalline treatments followed. At the 
present time, Water Permeance in accor- 
dance with CRD-48-55-73 and Hydrostatic 
Pressure in accordance with Federal Speci- 
fication TI-P-I 141A will be evaluated and 
the chairman will decide if either method 
should be considered for adoption into 
ASTM format by the January meeting. 

As this is a newly instituted task group 
involving a unique type of masonry treat- 
ment for which there are no currently appli- 
cable ASTM test methods, the chairman 
has requested that members submit to him 
any comments and suggestions. 

DOI.47-Masonry Treatments-Two 
new task groups have been initiated, name- 
ly; D01.47.02, FreezeIThaw Resistance of 
Treated Masonry, chaired by R. Wood- 
ward, and D01.47.06, Chemical Resis- 
tance of Treated Masonry, chaired by 
T.  Heaton. 
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"Resistance to Wind Driven Rain," as 
outlined in Federal Specification IT-C- 
555B will be reviewed by B. Gaby and 
B. Harrill and a decision will be made to 
set up a task group to write up the method 
into ASTM format. 

T. Sliva reported that the revision to 
D 1734, "Standard Practice for Making 
Cementitious Panels for Testing Coat- 
ings," has been prepared and will be sub- 
mitted to letter ballot. 

V. Mertz has accepted his appointment 
as Sub. D01.47 liaison with Sub. C09. 

DIVISION 50 
PAINTS FOR FACTORY 

APPLICATION 

SUBCOMMITTEE D01.51 
POWDER COATINGS 

N.D. Emily, Chairman 

The Chairman reviewed the current sta- 
tus and proposed direction of the subcom- 
mittee with 12 members and four visitors 
who were present. The following appoint- 
ments were made and approved for sub- 
committee positions: VICE CHAIRMAN- 
G.C. JONES; SECRETARY-R. Boni; and 
TASK GROUP CHAIRMEN<. Merritt; M.P. 
Sharma, and E. Waddles. 

DO1.51 .OI-Polvmeric Powders and 
Powder Coatings-E. Waddles, Chair- 
man, will be responsible for the review of 
D 3451, "Standard Practices for Testing 
Polymeric Powders and Powder Coatings, 
and the balloting of this practice in 1991. 
The designated steward is E. Waddles. 

DO1 .5I .O2-Hiding Power of Powder 
Coatings-M.P. Sharma, Chairman. 
L. Schaeffer, Chairman, Task Group 
D01.26.06, Optical Hiding Power, ex- 
plained the history of a proposed method 
for determining the hiding power of pow- 
der coatings. H.S. Fairman moved and 
A.F. Rutkiewic seconded a motion that 
Sub. D01.51 join in a review of this pro- 
posal. Preliminary round-robin test proce- 
dures were formulated. Five test laborato- 
ries were identified as collaborators. 

DOI.51 .O3-Spray Characteristics of 
Powder-C. Merritt, Chairman. was 
formed to investigate the phenomena asso- 
ciated with the electrostatic application of 
organic powder coatings. Initial focus will 
be to examine the material properties and 
application parameters which affect first 
pass transfer efficiency unilaterally or in 
combination. 

SUBCOMMITTEE D01.52 
FACTORY-COATED WOOD 

BUILDING PRODUCTS 

S.B. Schroeder, Chairman 

DOl.52B-Hardboard-S .B. Schroeder, 
Chairman. Negative D-1 ballots were re- 
ceived from V. Scarborough, J.S. Hinkle, 
L.E. Newman, S. Spindel, and T.J. Sliva 
and comments from E M .  Winkelman and 
D.F. Zinkel on the proposed Cobb Ring 
permeability test. Many of the suggested 
changes were found persuasive and the 
method was withdrawn for additional study 
and redrafting. 

A negative Sub. D01.52 ballot by C.M. 
Winchester on the surfactant edge wick test 
was found persuasive. The modified meth- 
od will be submitted to concurrent Sub. 
D01.52lD-I ballot. 

Extensive revisions were made to D 2793. 
Standard Test Method for Block Resistance 
of Organic Coatings on Wood Substrates. 
D 2793, as revised, will be subniitted to 
Sub. D01.52 ballot. 

DO1 S2.13-Prefinished Siding-K. 
Kruse. Chairman. Unexposed control 
specimens from series of prefinished hard- 
board panels with known exposure perfor- 
mance are under evaluation in two acceler- 
ated weathering tests. Specimens were 
inspected after 168 days of concentrated 
sunlightisoaWfreezelthaw cycles which ap- 
peared to exhibit failure mcchanisrns simi- 
lar to test fence exposures of 3-8 years, 45" 
south. 

After 1000 hr of modified xenon arc1 
soaklfreezelthaw cycles,  specimens 
showed little change. Exposures will be 
continued with both methods and samples 
reinspected at the winter meeting when it is 
anticipated that conclusions will be made 
regarding their correlation with test fence 
data. 

D01.52.15-Film Thickness-R. Ma- 
tejka, Chairman. One negative ballot on 
the rewrite of D 2691 was found persua- 
sive. Other technical changes were also 
adopted which will rcquire reballot. No 
negative ballots were cast in regard to cali- 
bration of the measuring microscope which 
has been the most difficult item to resolve. 

Round-robins are anticipated on the pro- 
posed new method within the next twelve 
months. 

DOI.52-Three methods due for review 
in 1991 were discussed. These are: D 2336, 
"Practices for Specifying Properties from 
Liquid Through Cured State for Coatings 
Factory Applied to Wood Products"; D 
2830, "Test Method for Durability and 
Compatibility of Factory-Primed Wood 
Products with Representative Finish 
Coats," and D 3719, "Test Method for 
Dirt Collection on Coated Exterior Pan- 
els." Pmposed changes in all three meth- 
ods will be submitted to concurrent Sub. 
D01.52lD-I ballot. 

SUBCOMMITTEE D01.53 
COlL COATED METAL 

R.J. Tucker, Chairman 

D01.53.01-Pretreatment of Sub- 
strates-4.  Rommal, Chairman. The need 
for an ASTM test method or recommended 
practice for Cr determination by portable 
X-ray devices was discussed. No standard 
now exists in ASTM, NCCA, or any other 
organization to the task group's knowl- 
edge, and it was agreed to be a worthwhile 
undertaking. Choice of standard materials 
with known levels of Cr for calibration was 
discussed at length, with various ap- 
proaches in current use, including 316 
stainless steel, known pretreatment films. 
and specially-prepared materials such as 
Cr-doped lithium tetraboride. Both the 
316% and pretreated controls are readily 
available, but have other disadvantages. 
The pretreatment layers are fragile, and the 
stainless steel produces Cr count rates sev- 
eral orders of magnitude higher than typi- 
cal pretreatment films. 

Several members agreed to help prepare 
a draft Recommended Practice. R. Ols- 
zewski will supply a copy of RollCoater's 
current Portaspec practice. D. Steele will 
provide information on Parker-Amchem's 
experience with the Asoma instrument, and 
a copy of their Portaspec procedure. G. 
Rommal will check with Portaspec and 
others at Bethlehem about Portaspec count 
rate linearity. The previously mentioned 
will prepare a draft and distribute copies to 
task group members prior to the January 
meeting. 

001.53.02--Cure Test for Coil Coated 
Material-D.A. Ball, Chairman. The 
meeting was called to order by D.A. Ball at 
11:OO a.m. Fifteen people were in atten- 
dance. Minutes from the January 22, 1990, 
meeting were read and approved. 

G.R. Pilcher commented that no further 
contact had been made by the manufactur- 
ers of the Sheen Hardness Tester or the 
Gardco Surface Analyzer regarding modi- 
fications required for these to be useable in 
testing MEK resistance on coated panels. 

G.R. Pilcher also reported that conversa- 
tions with Theodore Provder, on various 
methods now in use for cure evaluations of 
coatings, did not identify tests useable in 
coil coating production. The fastest tests 
available in coil coating production would 
take 15-25 min. 

N. Emily commented that the MEK spot 
test at 30-60 sec had shown reproducible 
results when the proper performance of 
specific coatings being tested was known. 

The Morton Building rub tester was dis- 
cussed brietly. 

Dissolution of the task group was dis- 
cussed, due to the apparent lack of other 
tests available to assess cure during pro- 
duction coating on coil lines. It was decid- 
ed to keep the task group alive until the 
January meeting to allow consideration of 
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the paper from Sub. D01.46 and possible 
change of the group goals. 

M.E. McKnight stated that Sub. D01.46 
was drafting a paper on the MEK rub test. 
She will send a copy to D. Ball for review 
at the next meeting. 

R. Olszewski suggested that more mean- 
ingful testing of coatings manufacturers 
and statistical evaluation of those tests (or 
SPC) might be a subject for the committee 
to pursue, since the MEK rub test still 
appears to be the best available test for cure 
of cold coatings, during production appli- 
cation. This will be reviewed at the next 
meeting. 

DO1 S3.03-Accelerated Weathering of 
Coil Panels-R.J. Tucker, Acting Chair- 
man. R. Tucker reviewed minutes of Janu- 
ary I990 meeting. A draft of a practice by 
J.  Robbins was read and discussed. A letter 
was read from P. Brennan who felt that the 
1973 study should be repeated. 

D. Ball discussed different light sources 
and correlation problems. G. Pilcher felt 
that a new study would be worthwhile, but 
lots of work. R. Olszewski mentioned that 
NCAA has five or eight year update pend- 
ing on a U.S./European program in pro- 
gress, and that they retained materials, 
which L. Hamilton has. 

R. Tucker will try to get D. Cocuzzi to 
chair this task group. 

Messrs. Olszewski and Pilcher stressed 
sample anonymity in any future programs. 

Concerns were expressed by W. Ketola 
over the method of reporting color shift 
using only delta E values. 

Sub. DO1 33-Coil Coated Metal-The 
meeting was called to order at 5:00 p.m. by 
Chairman R.J. Tucker; there were ten peo- 
ple in attendance. The chairman appointed 
G. Pilcher as acting Secretary in D. Cocuz- 
zi's absence. 

M.E. McKnight indicated that Sub. 
D01.46 is drafting an MEK test, and will 
follow-up on this work with Chairman 
Tucker. 

Chairman Tucker referred to the work 
being done on the Paint and Coatings 
Manual, as presented by K. Greene at the 
D-l Executive Subcommittee on June 17. 
Some sections are still "open" (i.e., re- 
quire authors), and Chairman Tucker asked 
all Sub. D01.53 members to take a look at 
the manual, and let him know if they would 
like to volunteer. 

SUBCOMMITTEE D01.55 
FACTORY APPLIED COATINGS 
OF PREFORMED PRODUCTS 

G.R. Pilcher, Chairman 

D01.55.08-Transfer Eficiency--Lubo- 
ratory Conditions-R.S. Diem, Chairman, 
reported that the "Standard Test Method 
for Evaluating and Comparing Transfer Ef- 
ficiency-Laboratory Conditions," was 

published in the Volume 6.01, 1990 edition 
as D 5009. Comments on a second draft of 
a more general practice on transfer effi- 
ciency for laboratories not having the 
equipment specified in D 5009 were re- 
viewed. A revised practice incorporating 
these comments will be forwarded for sub- 
committee ballot. 

DO1 S5.09-Transfer Eficiency--Pro- 
duction Conditions-E.A. Praschan, 
Chairman, reported that the "Practice for 
Determination of the Transfer Efficiency 
Under Production Conditions for Spray 
Application of Automotive Paints-Weight 
Basis," had passed society ballot and been 
assigned number D 5066. Additional edito- 
rial comments were discussed and will be 
incorporated to clarify wording. The re- 
vised D 5066 will be forwarded for sub- 
committee and D-l ballot. Since D 5066 is 
specific to the automotive industry, a more 
generic procedure for determining produc- 
tion transfer efficiency, both weight and 
volume basis, will be drafted by R.S. 
Diem. 

D01.55.10-VOC Determination of Ra- 
diation--Cured Coatings-(provisional+ 
J.J. Brezinski, Chairman, reported that the 
organizational meeting had been postponed 
until January to provide RADTECH with 
more time to complete their member sur- 
vey. 

D 12 11, "Temperature Change Resis- 
tance of Clear Nitrocellulose Lacquer 
Films Applied to Wood," should be updat- 
ed in view of potential changes to water- 
borne wood finish systems caused by the 
imposition of more stringent air pollution 
regulations. The industry will be surveyed 
as to current practice, and any modification 
there of needed to evaluate waterborne sys- 
tems. Included in that survey will be a 
question as to whether D 3459, "Humid- 
Dry Cycling for Coatings on Wood and 
Wood Products," is still being used. 

Methods D 333, D 3170, and D 4712 
have been reviewed and will be balloted 
with editorial changes. Stewards have been 
found for the other methods currently due 
for review. 

D 3002, "Evaluation of Coatings for 
Plastics," does not cover surface cleaning 
or preparation prior to application of the 
coating. A.F. Rutkiewic will chair an orga- 
nizational meeting in January to set up a 
task group. 

SUBCOMMITTEE D01.56 
PRINTING INKS 

J.M. Fetsko, Chairman 

DOI.56.02-Lighrfastness of Prints- 
J .  Daugherty, Chairman, distributed copies 
of the revised test method D 3424, 
"Weather- and Lightfastness of Printed 
Matter." Comments are to be mailed in by 

August 15. Additional laboratories are now 
running the xenon-arc part of the round- 
robin. 

DO1 S6.04-Viscosity of Paste Inks- 
J.M. Fetsko, Chairman, reported that the 
revised test method D 4040, "Viscosity of 
Printing Inks and Vehicles by the Falling 
Rod Viscometer," appears in the 1990 
Book of Standards. 

D01.56.06-Ink Tack-T. Sayres, 
Chairman, reported that the revised test 
method D 4361, "Apparent Tack of Print- 
ing Inks and Vehicles by the Inkometer," is 
also in print and appears in the 1990 Book 
of Standards. 

W1.56.09-Tinting Strength-J. Fetsko, 
Chairman, reported that the D-l ballot of 
the proposed new test method, "Relative 
Color and Strength of Printing Ink Disper- 
sions," received one comment to delete 
"color" from the title and one negative 
concerned with the instrumental part of the 
method. Revisions will be made according- 
ly. 

DO1.56.10-Water Pickup of Litho 
Inks-4 .  Bien, Chairman, reported that 
new test method, D 4942 "Water Pickup 
of Lithographic Printing Inks and Vehicles 
in a Laboratory Mixer," appears in the 
1990 Book of Standards. 

D01.56.14-Setting of Heatset Inks- 
R. Chiaramonte, new Chairman, reported 
that four laboratories participated in a full 
scale round-robin on the proposed new test 
method "Relative Setting of Heatset Inks 
by the Sinvatrol Tester." Even though all 
replicates were blind, repeatability was ex- 
cellent but reproducibility was poor. A 
method for print preparation that mini- 
mizes drying on the press is to be explored. 

DO1 S6.17-Index for Printing Inks- 
A. Scarlatti, Chairman, reported that no 
negatives were received from the Subcom- 
mittee ballot on the index of ASTM test 
methods that are applicable to printing inks 
and printed matter. After revisions are 
made to accommodate several comments, 
the index will be submitted for the next D-l 
ballot. 

DO1 S6.19-Print Intensity and Opac- 
ity--B. Blom, new Chairman, reported that 
black and white coated paper strips have 
been obtained for printing on the IGT and 
Prutbau Printability Testers. Exploratory 
studies will be undertaken on a test meth- 
od, which will involve making densitom- 
eter readings on weighed prints. 

DO1 S6.21-Print Abrasion.-4. Bien, 
Chairman, reported that densitometric data 
from the round-robin on the proposed new 
test method, "Abrasion of Printed Matter 
by the CAT Comprehensive Abrasion Test- 
er," did not distinguish between good and 
bad samples. The situation might be im- 
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proved by conversion of the data to reflec- 
tance or by a visual rating approach. 

D01.56.22-Drying of Sheet-Fed lnks- 
G. Bien, Chairman, reported that excellent 
results were obtained from the use of squa- 
lene resistance to determine the drying time 
of sheet-fed inks. A full scale round-robin 
will be conducted in which participants 
will test four inks on one substrate. 

which has been forwarded to ASTM Head- 
quarters. 

DOl.57.07-Physical Properties-Ms. 
Sheehan, Chairman, was unavoidably ab- 
sent from the meeting but a colleague re- 
ported that she is still working on the proj- 
ects outlined at the last meeting, and has 
also convinced the conservation laborato~y 
at Yale University to provide some help. 

Sub. DO1 37-M. Gottsegen, Chairman, 
reported that C. Sathre has proposed to 
investigate the development of a launder- 
ing test method for fabric paints. He has 
been in contact with some interested parties 
but was not able to be at this meeting. At 
the next meeting of the subcommittee, a 
new task group may be established to de- 
velop the method. 

Wl.56.24-Gril DetenninanbreM. Fuchs, DO1 S7.08-Toxicity Labeling- In W. 
Chairman, reported that slow blending of Stopford's absence, M. Gottsegen pre- 
Type I mineral spirits into flushed pig- sided. 
ments gave good results in a round-robin C. Jacobsen, of Consumer Products DlVlSlON 60 
on grit. The method is to be written up for Safety Commission, reiterated the require- 
Subcommittee balloting. ment of the new federal regulation that a 

PAINT APPLICATION 

D01.56.25-Radiation Cured Inks- 
R. Janusz, Chairman, reported on work 
conducted toward the development of a test 
method for "Completeness of Cure of UV 
& EB Coatings and Printing Inks." Ap- 
proaches being tried include Sutherland 
Rub Tester with a solvent wetted pad, the 
Sward Hardness Rocker. and the UV (Pro- 
cess Supply) Cure Analyzer. 

DO1 S6.26-Chemical Resistance- 
B .  Blom, Chairman, reported that the 
Sutherland Rub Tester with various 
weights and number of revolutions is being 
checked out for determining the squalene 
resistance of printed matter. 

D01.56.27-VOC of Cold Set Paste 
Inks-P. Ford, Chairman, distributed re- 
sults of a round-robin in which 12 laborato- 
ries tested four newsinks using San Fran- 
cisco Bay Area Quality Management 
District Method 30. which specifies heat- 
ing samples at 40°C for one hour, as well 
as ASTM Test Method D 2369, in which 
samples are heated at 110°C for one hour. 
After the data are analyzed statistically, the 
resulting precision statements will be sub- 
mitted for incorporation in relevant ASTM 
test methods. 

SUBCOMMITTEE D01.57 
ARTISTS' PAINTS AND 
RELATED MATERIALS 

M.D. Gottsegen, Chairman 

DO1 S7.02-Lightfasfness of Pigments- 
T. Vonderbrink Chairman, reported a nega- 
tive vote on the proposed revision of Para. 
6.2 of D 4303-XXA. "Standard Test Meth- 
ods for Lightfastness of Pigments Used in 
Artists' Paints," was resolved before the 
meeting and an editorial change suggested 
by the voter was approved by the subcom- 
mittee. The negative voter had objected to 
confusing and redundant language in the 
proposed revision and suggested two sub- 
paragraphs which were clearer. 

label for a product containing material that 
can be a chronic health hazard must show a 
U.S. company name, address, and tele- 
phone number. The number need not be 
cost-free nor be manned 24 hours a day. 

After lengthy debate, Para. 5.7 of 
D 4236, "Standard Practice for Labeling 
Art Materials for Chronic Health Haz- 
ards," was revised to include the phrase 
"appropriate telephone numberm-the 
phrase that is used in the new regulation. 

A revision of D 4236 received a negative 
vote that was later withdrawn by the voter 
based on the addition of the new phrase. 
The latest revision has been sent to ASTM 
Headqualters for concurrent Sub. D01.571 
D-1 reballoting. 

Several editorial comments on D 4236 
were accepted by the subcommittee. 

DOI.57.09-Watercolors-T. Vonder- 
brink, Chairman reported that D 5067, 
"Standard Specification for Artists' Water- 
color Paints," is being balloted. 

D01.57.10-Consumer Evaluarion-A 
tenth draft of a proposed Standard Practice 
for the Visual Determination of the Rela- 
tive Lightfastness of Art Materials by Art- 
ists was distributed with instructions to 
send comments to M. Gottsegen. This doc- 
ument will be on the agenda for the next 
meeting of the subcommittee. 

D01.57.11 .-Gouache Paints-T. Taki- 
gawa, Chairman, presented lightfastness 
test results on two types of exterior expo- 
sures and one type of interior exposure. 

There was discussion about the devices 
being used to monitor the exposures. R. 
Kinmonth recommended that an ultraviolet 
radiometer be used in addition to a py- 
ranometer. 

Some recommendations for substrates 
were discussed, as was the type of glass 
through which the exposures are made. 

DOI.57.12-Determination of Toxicity 
In W. Stopford's absence, M. Gottsegen 
presided. 

Uoon the recommendations of Mr. Stov- 

SUBCOMMITTEE D01.61 
PAINT APPLICATION TOOLS 

F.B. Burns, Chairman 

DOI.61 .Ol-Paint Brushes-T.J. Sliva, 
Chairman, reported that the "Proposed 
Practice for Preparation of Paint Brushes 
for Evaluation." had completed society 
balloting without receiving any negative 
ballots. The method will be submitted for 
editorial review and printed in 1991. The 
chairman explained that he would write the 
addition of environmental test conditions 
for that method and submit this revision for 
simultaneous subcommittee and committee 
ballots at the next meeting. 

He then submitted two new methods for 
discussion: namely. "Proposed Test Meth- 
od for Leveling Efficiency of Paint 
Brushes," and "Proposed Practice for 
Physical Characteristics of Paint Brushes." 
The methods were reviewed by the task 
group and comments were noted. J. Price 
agreed to run an initial evaluation of the 
"Leveling Efficiency" procedure in con- 
junction with the chairman. The method 
will be submitted to the group at the Janu- 
ary meeting at which time a round-robin 
will be initiated. It was the direction of the 
task group to submit "Proposed Practice 
for Physical Characteristics of Paint 
Brushes," to subcommittee ballot before 
the next meeting 

D01.61.02-Point Rol1er.s-J.F. Price. 
Chairman, read the minute5 of the prcvious 
meeting. Discussion was then held con- 
cerning the newly approved Standard Prac- 
tice for Preparation of Paint Rollers for 
Evaluation. The chairman explained that 
he would write the addition of environmen- 
tal test conditions for that method and sub- 
mit this revision for simultaneous subcom- 
mittee and committee ballots at the next 
meeting. Following discussion, it was de- 
cided that a round-robin test for the pro- 
posed Standard Method for Evaluating 

DO1 S7.04  Specification for Arrists' ford: the citrate buffer extraction method Paint Rollers would be scheduled for thk 
Paints-A. Spizzo, Chairman, presented a for ceramics that was to bc fonvarded to Sunday evening in Ft. Lauderdale, prior to 
list of key words for Sub. D01.57 stan- (2-21 has been deferred because of the large the January regular meeting of this task 
dards, prepared at the request of ASTM, number of countries that use another test. group. 
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A discussion was then led by the chair- 
man concerning the possible adaptation of 
methods developed or under study by this 
group for testing application tools to test 
application properties of paint. This could 
be done in cooperation with Sub. D01.42 
on Architectural Finishes. 

D01.61.04-Nomenclature and Defini- 
tions-E.C. Harsch, Chairman, led a re- 
view of six comments and nine negative 
votes received by the main committee in 
the recent ballot of 16 definitions. The task 
group unanimously recommended that sev- 
en of the negatives were nonpersuasive, 
and that the other two negative votes were 
not related to the issues of the ballot. In one 
case, the subject of "foam roller cover." 
which was brought up in conjunction with 
a negative vote, will be considered for its 
own definition at a future meeting of this 
task group. After reviewing the comments 
received from Messrs. Lauren, Hinkle, 
Weaver, and White, the task group agreed 
to incorporate four of the suggestions in the 
appropriate definitions. 

D01.61.05-Bulk Densih. of Filnmerlts 
and Bristle-T. O'Brien, Chairman, re- 
viewed input on the plan to purchase the 
bulk density test unit proposed by W.B. 
Bond, and sourced to T.S. Simms Co., 
Ltd. The importance of the development of 
this test method was discussed in detail and 
a high priority consensus was reached. An 
exoloded view drawing for this test appara- 
tus was provided by F.B. Burns and was 
reviewed by the group. It was noted that 
when the addition of two screws holding 
the strap (inadvertly left out) is made, the 
drawing can become part of the test method 
description. One test unit has been ordered. 
and four additional cooperators agreed to 

order a unit. Round-robin testing was tar- 
geted to begin at the time of the next meet- 
ing. 

DOI.61 .O6-Buckling Resistance of 
Filaments-W.B. Bond, Chairman, re- 
viewed the status of proposed test develop- 
ment. There are two proposed tests. One 
method proposed by the chairman mea- 
sures buckling resistance by applying end 
force to a single filament. One other coop- 
erator has now assembled a unit which will 
be sent to chairman for comparison to the 
original device. Another cooperator asked 
for a copy of the method and apparatus 
details to complete a third unit. Two other 
cooperators indicated interest also. 

The second method measures the rcsis- 
tance of filaments to bending when held at 
each end. This concept was proposed by 
T. O'Brien, who provided test outlines for 
two different Ketema procedures for using 
a special Fracture Testing Device. A quota- 
tion for the device by an outside vendor 
was also provided. Following discussion. 
O'Brien agreed to provide drawings for the 
test device and an ASTM format for a pro- 
cedure to use in testing at the next meeting. 
Three filament suppliers agreed to each se- 
lect a range of filaments for use in evalua- 
tion testing. 

The group then discussed the time de- 
mands in their respective laboratories and 
the shortage of technician time for running 
ASTM tests. It was the consensus that the 
bulk density round-robin discussed in 
D01.61.05 was of higher priority, and that 
testing proposed for this group will actually 
be initiated after bulk density testing is 
underway. 

Sub. DOI.61-The chairman announced 
that the new standard: Practice for Prepara- 

tion of Paint Brushes for Testing, had 
passed society ballot on May 25, 1990 and 
was assigned number D 5068-90. Also, he 
announced that the new standard Practice 
for Preparation of Paint Rollers for Evalua- 
tion had passed on the same date and was 
assigned number D 5069-90. 

The subcommittee reviewed the recom- 
mendations of Task Group D01.61.04 con- 
cerning the negative votes cast in D-l letter 
ballot DOlOl(90-1) to revise D 16-84, 
Definitions of Terms Relating to Paint. 
Varnish, Lacquer, and Related Products. 
Sub. D01.16 had referred this matter to this 
originating subcommittee for resolution. 
Balloting was then held on each of the 
negative votes as follows: 

M. Golden, of Golden Artist Colors 
Inc., cast negative votes on Items 2, 3. 4. 
5, and 6. Sub. D01.61 voted 6-0-0 that 
these were nonpersuasive because all were 
editorial in nature. Z.V. Riders, of Sher- 
win Williams Co., cast negative votes on 
Items 1, 3, and5.  On Item 1. Sub. D01.61 
voted 6-0-0 to find the negative nonpersua- 
sive because the suggested changes are not 
correct for industry practice. On Item 5, 
Sub. D01.61 voted 6-0-0 to find the nega- 
tive nonpersuasive because proposed 
changes were less definitive than the pro- 
posed definition. On ltem 3. Sub. D01.61 
voted 6-0-0 to find the negative not related 
because proposal suggested "use" of ma- 
terial which was not related to definition of 
material. J.L. White, of 3M Co.. cast a 
negative vote on ltem 14. Sub. D01.61 
voted 6-0-0 to find the negative not related 
because the voter suggested a separate defi- 
nition for a different subject. His sugges- 
tion will be considered as a separate term to 
be defined at a future meeting. 
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Societ ty Meetings 

CDlC .................................... SEPT. 

"lsocyanates" 
The Society Officers for 1990-91 were 

introduced as follows: President-W.E. 
Whitlock, of Ashland Chemical Company; 
Vice-President-James E. Flanagan, of 
Flanagan Associates, Inc.; Secretary-Al- 
ipio R. Rubin, Jr., of Hilton Davis Co.; and 
Treasurer-Paul R. Guevin, Jr, of P.R. 
Guevin Associates. 

Lloyd Reindl, of Flanagan Associates, 
Inc., will serve as the Society Representa- 
tive to the Fedcration's Board of Directors. 

David A. Kallal, of Hiils America, Inc., 
and Donald J. Roettker, of B.H. Roettker 
Company, Inc., presented the Nuodex Gavel 
to Mr. Whitlock. 

A 25-Year Pin was awarded to Mr. 
Guevin acknowledging his years of dedi- 
cated service to the Society. 

The meeting's educational speaker was 
Estel Hobbs, of Ashland Petroleum. Mr. 
Hobbs discussed "GASOLINE, ADDITIVES, 
A N D  CLEANER BURNING FLIELS." 

Mary Ann Brost, of Mobay Corpora- 
tion, gave the evening's technical presenta- 
tion. Her topic was ' L I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  IN POLY- 
URETHANE COATING SYSTEMS." 

The speaker discussed the types, appli- 
cations, common properties. health consid- 
erations, overexposure hazards, symptoms, 
and long-term effects of isocyanates. 

In conclusion, Ms. Brost stated that 
isocyanate products are similar in inherent 
toxicity, but the level of practical hazard 
they present varies greatly because of dif- 
ferences in volatility, application types and 
methods. controls used, and level of knowl- 
edge of users. 

- - 

Q. What arc the major hrrninrl health 
effccts uf overe,u/msrrre to isoqanate prod- 
uct.~? 

A. Overexposure to isocyanate products 
can cause skin, eye. nose, throat, and lung 
irritation. It can also lead to skin or lung 
sensitization. A third effect for which there 
is some evidence is a chronic (long-term) 
loss of lung function. For a more complete 
list of health effects and symptoms, please 
consult the material safety data sheet for the 
specific isocyanate products you intend to 
use. 

Q. What disposal nirthod(s) does Mobay 
rrcommmdfor isocyanate prodrict ul~astes? 

A. Mobay recommends incineration as 
the most cost-effective, technically feasible 
destructive technology. 

ALIPIO R. RUBIN, JR., Secretary 

LOS ANGELES ................... SEPT. Rohm and Haas Company; Environmental 
Affairs-Dave Muggee, of E.T. Horn Com- 

"Latex Gloss Enamels" pany; Manufacturing-Ray DiMaio, of Kop- 
A moment of silence was observed in Coat, Inc.; Membership-Ms. Dickinson; 

memory of Society Honorary Member Der- and Technical-Santos Delos Santos, of 
mont G. "Duke" Cromwell, who died re- Davis Colors. 
cently. 

Samuel J, Bellettiere, of Paint Mr. Calkin, who also serves as Chair- 

Company, announced that he was attempt. man of the Scholarship Committee, noted 

ing to solicit financial in the form that the Society had awarded 20 scholar- 

of a scholarship, to the Poly sari ~~i~ ships, for a total of $18,.500, in 1990. 

Obispo Scholarship Fund in the name of Dowd' of Dowd & Gui ld '  Inc" 

Cromwell, Anyone interested in announced that a few booths are still avail- 

should contact Belleltiere at able for the 20th Biennial Western Coatings 

Sinclair Paint. Societies Symposium and Show, scheduled 
for Februaw 18-20.1991. at the Hilton Hotel. 

The following members were installed in San Francisco. CA. 
as Society Officers: President-James F. Mr. Dowd, Exhibit Chairman, also stated 
Calkin, of E.T. Horn Company; Vice Presi- that technical papers are still needed for the 
dent-James D. Hall. of Maior Paint Com- svmposium. . . 
pany; Secretary-V.C. "Bud" Jenkins, of 
Ellis Paint Company: Treasurer-Sandra L. Muggee gave lhe environmental 

Dickinson, of McWhorter Company: and report. He stated that the Department of 

Society Representative-Jan P, Van Zelm, Transportation has relaxed its 24-hour tele- 

of Byk-Chemie USA. phone number requirement for the Emer- 

Van Zelm was re.elected Tor an- gency Response Communication Rule. A 
other three.year term and has been nomi. lelephone Only has be during 
nated to on the Federation.s transport and storage incidental to transport 

live Committee. according to the final rule issued on August 
17. 

Robert Backlin. of Huls America, Inc., 
presented the traditional gavel of office, a 
symbol of leadership of the Society. to Mr. 
Calkin. 

Mr. Calkin presented the Past-President's 
Award to Parker Pace, of Behr Process 
Corporation. Mr. Pace was honored with a 
plaque depicting a gavel for his valuable 
contributions to the paint industry and the 
Society. 

Mr. Calkin announced the appointment 
of the following committee chairmen for 
1990-91: Educational-Joseph C. Reilly, of 

Also, the Consumer Product Safety 
Commission is ordering manufacturers, 
importers, packagers, and private labelers 
of consumer products containing one per- 
cent or more of methylene chloride, also 
known as dichloromethane, to report cer- 
tain information on the characteristics, la- 
beling, and marketing of their products to 
the Commission. 

Frank Peters, of Dunn-Edwards Corpo- 
ration, the Society "Paint Technology" 
course instructor, announced that a new class 
has been formed at the City of Commerce 

BALTIMORE SOCIETY OFFICERS--Elected to serve as officers for 1990-91 are (I-r): 
President-Gary Morgereth; Vice-President-Mary Lou Spurrier; Secretary-lames M. 

Smith; Society Representativdoseph D. Giusto; and Treasurer4ohn Kurnas 
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need to use to get your open-time character- 
istics and your early nonblocking character- 
iscits. 

V.C. BUD JENKINS, Secretary 

LOUISVILLE ......................... APR. 

LOS ANGELES OFFICERS-Board of Director members for the 1990-91 include: Vice 
Pres ident4ames  D. Hall; Secretary-V.C. Bud Jenkins; Treasurer-Sandra L. Dickin- 

son; Pres ident4ames  F. Calkin; and Immediate Past-President-Parker Pace 

Community Center. Also, Mr. Peters and 
Mr. Reilly presented diplomas to the 25 
students who graduated from the most re- 
cent "Paint Technology" class. 

The meeting's technical speaker was 
Sharon S. Kraus, of Rohm and Haas Com- 
pany. Ms. Kraus's topic was " Q u ~ s i  FOR 

HIGHER PERFORMANCE ACRYLIC LATEX 
GLOSS ENAMELS." 

The presentation provided an update on 
the technology and described the perform- 
ance of aqueous gloss enamels. Emphasis 
was placed on formulating variables, in- 
cluding a choice of dispersant, rheology 
modifiers, and pigments. all factors that af- 
fect the final performance of high gloss bind- 
ers in interior and exterior high gloss for- 
mulations. 

According to the speaker, marketing 
research showed thiit two-thirds of all sol- 
vent based paints used for architecture were 
used by professional contractors. Further 
research ‘;bowed that the contractors have 
accepted water-based coatings for walls, but 
they preferred to use solvent-bascd paints 
for wood trim due to the higher gloss and 
perceived higher durability of the conven- 
tional alkyds. 

Therefore, stated Ms. Kraus, the key to 
acceptance of high gloss acrylics by the 
professional contractors i h  to make techno- 
logical advances in the formulations them- 
selves to approach or surpass the perform- 
ance of the alkyds. 

The speaker said that dispersants play a 
major role in achieving thic goal. The role 
of the dispersants is to give more open time 
and brush flow. Ms. Kraus recommended 
the use of an acid copolymer dispersant for 
its hydrophobicity properties, especially one 
that is less functionalized. Since they are 
less functionali~ed. they can be seen at a 
higher level, about 1.5% on dry pounds of 
pigment, depending on the type of pigment. 

The speaker stated that pigment is im- 
portant in achieving gloss and that there are 
even different grades of the same type of 
pigment, such as TiO.. Between grades there 
were l l points of gloss difference at 20". 
Similar differences were shown at 60'. 

According to Ms. Kraus, coalescents are 
another critical formulation component since 
the acrylic polymers necessary to achieve 
high gloss are harder binders and need about 
10-15% coalescent to form a film. She said 
ester alcohols were found to be the best 
coalescent to get a tight, glossy film. Glycol 
ethers were found to cause foam and, at 
high humidity. evaporate. leaving water 
behind and a low gloss, poorly developed 
film. 

Mh. Kraus explained how thickeners are 
a key component for developing alkyd-like 
rheology. She recommended the nonionic 
polyurethane rheology modifiers because 
they give better flow, improved open time. 
better water resistance (due to the nonionic), 
better pH stability. and especially, better 
brush flow. 

The spcaker used a series of photographs 
demonstrating application and appearance 
properties which showed that acrylic emul- 
sion formulations outperformed alkyds in 
tack free time. yellowing, early block resis- 
tance, gloss retention, grain crack resistance, 
mildew resistance, adhesion to galvanized 
steel, and alkali resistance. Ms. Kraus stated 
that alkyds were better for flow, initial gloss, 
and ultimate block resistance. 

Q. On muliins (I deep hase/~crirlt. is there 
ur~y pccrticulur e.rtender that yocc can use' 
At u,hot PVC c.011 yo11 recomnle~id? 

A. Well, for the most part, we recom- 
mend small particle sized clays, usually 
hydrated clays, or small particle silicas. As 
for what PVC. it depends on what type of 
gloss you are looking for. If you are looking 
to maximize your gloss, it will be very low, 
on the order of 2-3 PVC. 

Q. Whut u~nrli M'US dotie nn dryirig char- 
acteristics uYth /nu.ten~/~o.atlo.e a~idlor high 
hcrmidity.? 

A. A lot. We looked at both low tem- 
perature and low humility and low tempera- 
ture with high humidity. Basically we looked 
at ranges from 40 to 90°F for temperature 
and about 50 to 70% in terms of humidity. 
The most important thing you're talking 
about here is the type of cosolvents you 

Outstanding Service 
A ward 

Timothy L. Fortney, of American Dis- 
persions, Inc., was elected Society Secre- 
tary for 1990-9 1. 

The 1990 Outstanding Service Award 
was presented to John A. Lanning, of Cour- 
taulds Coatings, Inc. Mr. Lanning is a 
Member-at-Large on the Federat~on's Board 
of Directors. 

The meeting's speaker was University 
of Louisville assistant basketball coach Jerry 
Jones. Coach Jones talked about the basket- 
ball program at Louisville, as well as his 
feelings on college athletics in general. 

LLOYD BROWNING. .Frcreta17j 

....................... LOUISVILLE SEPT. 

"Crystalline Silica" 
The Society Officers for 1990-91 were 

introduced: President-Raymond L. Mudd, 
Courtaulds Coatings, lnc.: Vice-President- 
Kris Grauer, of Kurfees Coatings, Inc.; Sec- 
retary-Timothy L. Fortney, of American 
Dispersions. Inc.; and Treasurer-Lloyd 
Browning, of Kelley Technical Coatings, 
Inc. 

James A. Hoeck, of Akzo Coatings, Inc., 
has one-year of his term remaining as Soci- 
ety Representative to the Federation's Board 
of Directors. 

Immediate Past-President Louis F. 
Holzknecht, of Devoe Coatings Company, 
presented the Society gavel to Mr. Mudd. 

Mr. Mudd also received the Huls Gavel 
from Rich Powell, of Argus Company. Inc. 

Mike R. Moilanen, of United Catalysts, 
Inc., was appointed Membership Commit- 
tee Chairman. 

Other committee chairmen include Edu- 
cational Committee Chairman Paul Bau- 
kema and Technical Committee Chairman 
Linda Cox, both of Akzo Coatings, Inc. 

Mr. Baukema announced that "Surface 
Coatings Technology, Part Two; Pigments, 
Solvents, and Additives" course was under- 
way at the University of Louisville. Twenty- 
one students are registered for the course. 

Ms. Cox talked about the Technical 
Committee project which is to publish a 
paper that will serve as a tool for formula- 
tors. The goal is to standardize a Brookfield 
viscosity method that would be reproduc- 
ible from plant to plant. 

The meeting's speaker was Joseph Scar- 
ies, of U.S. Silica Company, who discussed 
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"BENEFITS OF USING CRYSTALLINE SILICA/ 
HEALTH AND SAFETY ISSUES." 

The speaker identified the differences 
between amorphous and crystalline silicas 
which included the applications thereof. He 
discussed many environmental laws and the 
new legislation which pertains to the use of 
crystalline silicas and their effects on users 
and manufacturers. 

Mr. Scaries informed the membership 
that OSHA has classified crystalline silica 
as a Group 2A Carcinogen based on results 
from one study published by IARC. 
He stated that a recent SME meeting 
on safety issues, evidence was presented 
that the hazards involved in the exposure to 
these products must be based on the particle 
size of the minerals involved. However, re- 
searchers from all the regulatory agencies 
refused to attend this presentation. 

The committee strongly requests that 
OSHA reevaluate all the tests for hazardous 
materials because, as written, any product 
which contains more than 0.1% crystalline 
silica must be labeled a carcinogen. 

In conclusion, Mr. Scaries reminded 
everyone that 756  of rhe world's crust con- 
sists of crystalline silica. as does a certain 
percent of all natural occurring minerals and 
that we should be reasonable about the ac- 
tual risk assessment in the use of crystalline 
silica. 

Q. Why riot lahrl c,l.e~:~/hbi,q we make as 
ca rc i~ lo~en ic?  

A. Every product we manufacture is 
labeled carcinogenic and we recommend any 
manufacturer using naturally occurring 
minerals containing over 0.1% crystalline 
silica to do the same. 

TIMOTHY L. FORTNEY. Seci.etul:y 

NORTHWESTERN .............. SEPT. 

"Carbon Black Pigments" 
The incoming Society Officers for 1990- 

91 were introduced to the membership: 
President-Terry Strom, of Ti-Kromatic 
Paints, Inc.: Vice-President-Daniel W. 
DeChaine, of Valspar Corporation; Secre- 
tary-Joseph Wirth, of Consolidated Con- 
tainer Corporation: and Treasurer-Sarah 
Oebser, of H.B. Fuller Company. 

Richard Fricker, of Valspar. announced 
that he will be retiring and moving to Ala- 
bama. Larry Brandenburger, of Valspar, will 
be the new Society Representalive to the 
Federation's Board of Directors. 

Immediate Past-President Mark W. 
Uglem, of Hirshfield's Paint Mfg. Com- 
pany, passed the President's Gavel to Mr. 
Strom. 

The meeting's first speaker was New 
York Society member Maria Nargiello, of 

Constituent Society Meetings and Secretaries 

BALTIMORE (Third Thursday-Snyder's Willow Grove Restaurant, Linthicum, 
MD). JIM SMITH, Eastech Chemicals, 5700 Tacony St., Philadelphia, PA 19135. 

BIRMINGHAM (First Thursday-Strathallan Hotel, Birmingham, England). D.C. 
MORRIS, PPG Industries (UK) Ltd., P.O. Box 359, Birmingham, 816 OAD, England. 

CDIC (Second Monday-Location alternates between Columbus, Cincinnati and 
Dayton). ALIPI~ R. RUBIN, JR., Hilton-Davis Chemical Co., 2235 Langdon Farm Rd., 
Cincinnati, OH 45237. 

CHICAGO (First Monday-alternates between Sharko's Restaurant, Villa Park, 
IL, and Como Inn, Chicago, IL). WILLIAM Fms ,  Valspar Corp., 1191 S. Wheeling 
Rd., Wheeling, IL 600%. 

CLEVELAND (Third Tuesday-Brown Derby, Independence, OH in Sept., Oct., 
Nov.. Feb., March, April; Jan. meeting, Landerhaven, Mayfield Heights). ROY 
GLOVER, Mahoning Paint Corp., 653 Jones St., P.O. Box 1282, Youngstown. OH 
44501. 

DALLAS (Thursday following second Wednesday-The Harvey Hotel. Dallas, 
TX). MIKE EVANS, J.M. Huber Corp., 803 Pleasant Valley, Richardson, TX 75080. 

DETROIT (Second Tuesday-meeting sites vary). Scorr WESTERBEEK, DuPont Co., 
945 Stephenson Hwy., Troy, MI 48007. 

GOLDEN GATE (Monday before. third Wednesday-alternates between Franc- 
esco's in Oakland, CA, and Holiday Inn in S. San Franscisco). LARRY G. SAYRE, OlBrien 
Corp., 450 E. Grand Ave., S. San Francisco, CA 94080. 

HOUSTON (Second Wednesday-Sonny Look's Sirlion Inn, Houston, TX). 
TERRY F. COOAN, Raw Materials Corp., P.O. Box 690285, Houston, TX 77269. 

KANSAS ClTY (Second Thursday-Zascone's Restaurant, Kansas City, MO). 
CRAIG HUGHES, Farmland Industries, Inc., P.O. Box 7305, N. Kansas City, MO 641 16. 

LOS ANGELES (Second WednesdaySteven's Steakhouse, Commerce, CA). 
V.C. BUD JENKINS, Ellis Paint Co., 3150 E. Pico Blvd., Los Angeles, CA 90023. 

LOUISVILLE (Third Wednesday-Executive West Motor Hotel, Louisville, 
KY). TIMOTHY FORTNEY, American Dispersion, Inc., P.O. Box 34033, Louisville, KY 
40232. 

MEXICO (Fourth Thursday-meeting sites vary). ANTONIO JUAREZ, Amercoat 
Mexicana. via Gustavo Baz 3999,54030 Tlalnepantla, edo de Mexico. 

MONTREAL (First Wednesday-Bill Wong's Restaurant, Montreal). ROBERTO 
CUBRAL, L.V. Lomas Chemical Co., 1660 Hynus. Dorval, Que., H9P 2N6, Canada. 

NEW ENGLAND (ThirdThursday-Sheraton Lexington Hotel, Lexington, MA). 
JOHN LUKENS, D.N. Lukens, Inc., 15 Old Flanders Rd., Westboro, MA 01581. 

NEW YORK (Second Tuesday-Landmark 11, East Rutherford, NJ). MICHAEL 
FRANIZ, Daniel Products Co., 400 Claremont Ave., Jersey City, NJ 07304. 

NORTHWESTERN (First Tuesday after first Monday-Jax Cafe, Minneapolis, 
MN). JOSEPH WIRTH, Consolidated Container Corp., 735 N. Third St., Minneapolis, 
MN 55401. 

PACIFIC NORTHWEST (PORTLAND S~ION-Third Tuesday; SEATTLE SEC- 
TION-Third Wednesday; BRIT~SH COLUMBIA SECTION- Third Thursday). JOHN 
BARTLET, Pacific Bartlen Co., 11813 S.E. 257th St., Kent, WA 98031. 

PHILADELPHIA (Second Thursday-Williamson's Restaurant, GSB Bldg., Bala 
Cynwyd, PA). WILLIAM J. FABINY. Sermaguard Coatings, 155 S. Limerick Rd., Lim- 
erick, PA 19468. 

PIEDMONT (Third Wednesday-Ramada Inn Airport, Greensboro, NC). ANNETE 
SAUNDERS, Akzo-Reliance, P.O. Box 2124, High Point, NC 27261. 

PITTSBURGH (Second Monday-Montemurro's Restaurant, Sharpsburg, PA). 
JEFFREY STLIRM, Kop-Coat Inc., 3020 William Pitt Way, Pittsburgh, PA 15238. 

ROCKY MOUNTAIN (Monday following first Wednesday-Zangs Brewery, 
Denver, CO). ED MCCARTHY, Cypms Minerals, 8995 E. Nichols. Engelwood, CO 
80112. 

ST. LOUIS (Third Tuesday-Salad Bowl Restaurant, St. Louis, MO). DENNIS 
CAHILL, Archway Sales, Inc., 4321 Chouteau Ave., St. Louis, MO 631 10. 

SOUTHERN ( G ~ F  COAST SECTION-third Thursday; CENTRAL FLORIDA SEC- 
TION-third Thursday after first Monday; ATLANTA S~CIlo~-third Thursday; MEM- 
PHIS S~~~lo~-bi-rnonthly on second Tuesday; and MIAMI SECIION-Tuesday prior to 
Central Florida Section). BILLY M. LEE, Kemira, Inc., P.O. Box 368, Savannah, GA 
31402. 

TORONTO (Second Monday--Cambridge Motor Hotel, Toronto). MIKE HAZEN, 
L.V. Lomas Ltd., 99 Summerlea Rd., Brampton, Ont., L6T 4V2, Canada. 

WESTERN NEW YORK (Third Tuesday-meeting sites vary). MARKO MARKOFF, 
182 Farmingdale Rd., Cheektowaga, NY 14225. 

Vol. 62, No. 790, November 1990 



Degussa Corporation. Her talk was entitled 
"CARBON BLACK PIGMENTS FOR COATINGS: 
PRODUCTION, PROPERTIES, APPLICATION. 
DISPERSION." 

Ms. Nargiello stated that particle size, 
structure, and surface chemistry of the cai- 
bon black pigment will determine jetness, 
mass tone, tinting, and transparency of the 
coating. 

According to the speaker, the process 
used to extract the pigment will determine 
particle size, with the furnace process yield- 
ing the smallest particle size. The type of 
apparatus used in dispersion, as well as the 
type of resin used, will determine what type 
of carbon black pigment is best in each 
application. 

The final speaker for the evening was 
Ronald E. Lowrance, of Stauffer-Wacker 
Silicones. His presentation focused on "SILI- 
CONE BASED COATINGS." Mr. Lowrance is a 
member of the Detroit Society. 

According to the speaker, these VOC 
compliant coatings offer excellent weather 
resistance in even the harshest environment. 
Heat and corrosion resistance (as in marine 
applications) also can be considered as 
strengths. 

Mr. Lowrance explained that of the two 
most common types, phenyl silicones offer 

the better heat resistance, oxidation resis- 
tance, and shelf stability. Methyl silicones 
are superior in hot hardness, water re- 
pellency, low temperatureproperties, chemi- 
cal resistance, rate of cure. and resistance to 
thermal shock. 

JOSEPH WIRTH, Sec~.etury 

PIEDMONT .......................... JUNE 

"Organoclays" 
Fourteen Society Past-Presidents at- 

tended the meeting. including: Don Wise- 
man (1959-60). the first President of the 
Piedmont Society; Albert Yow ( 1970-7 I); 
Y.O. Younger (1974-75); Clifton Barton 
(1975-76): John Lucas (1 976-77); Charles 
B. Wilson (1978-79); William J. Culhane 
(1980-81); James N. Albright (1981-82); 
James F. Husted (198.3-84): Phillip Wong 
(1984-85); Michael S. Davis (1985-86): 
Steve Lasine (1986-87); Charles Howard 
(1987-88); and Barry F. York (1988-89). 

Membership Committee Chairman Ruby 
Johannesen, of Southchem. Inc.. presented 
the Society's Distinguished Service Award 
to Dot Forward, retired, for her 39 years of 
dedicated service to the Society. 

President Forest Fleming, of Reliance 
Universal. Inc., presented 25-Year Pins to: 
Dan Myers, Mr. Wong, Mr. York, and Mr. 
Wilson, of Reliance Universal. Inc.; and 
John Nielson, of Premium Coatings, Inc. 

The evening's speaker was Houston 
Society member Dwaine Siptak, of E.C.C. 
America. Inc. Mr. Siptak's talk was entitled 
L ' O ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - P ~ ~ ~ .  PRESENT. AND FU- 
TIIRE." 

RUBY JOHANNESEN, Sec.r.etury 

Errata 

The Raw Materials Table (page 
39) in the article " 'Designed Permea- 
bility' of Micaceous Iron Oxide Coat- 
ings," July 1990, pages 33-42, lists 
American Cyanamid Company a s  the 
supplier of Aerosil R 972. The Aerosil 
range of fumed silica products is mar- 
keted in the United States by Degussa 
Corporation, Ridgefield Park, NJ, and 
in Canada by Degussa Canada Ltd., 
Burlington, Ontario. 

We apologize for any inconven- 
ience this may have caused.-Ed. 

Cut the cost of caulk with CAMEL-Rf 
The lowest cost filler with the least room fo; resin. 
The problem with many fillers is that you end up using ing. So you reduce your resin costs, while using a filler that's 

more resin than you'd like. low in cost too. Genstar Stone Products Company, Executive 
But low-cost CAMEL-FI~ is a cacium carbonatewith a unique Plaza IV, Hunt Vale! MD 21031 

particle size distribution that provides exceptionally high load- (301) 527-4225. 
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Future Society Meetings 

Birmingham 
(Dec. 6)-"THE ROLE OF MULTICOM- 

PATIBLE STAINERS I N  THE INDUSTRIAL PAINT 
MARKET"-Mike Husbands, Sandoz. 

(Jan. 10)-"THE BENEFITS OF COLOR 
COMPUTER MEASUREMENT EQLIIPMENT IN THE 

COATINGS INDLISTRY"-CO~~~ Wilkinson. 
Kirkstol Colour Service. 

(Feb. 7)-"CAN LINES"-R.P. Clarke, 
Nacanlo Ltd. 

(Mar. 7)-"MODERN DISPERSION EQUIP- 
MENT FOR SURFACE C O A T I N G S " - ~ O ~ ~ ~  BOW, 
Netzsch Ltd. 

(Apr. 4)L'1992: A LEGISLATIVE UPDATE 
FOR THE PAINT IYDUSTKY"-Tony Newbold. 
Paintmakers Association of Great Britian. 

(May 2 ) 4 2 n d  Annual General Meeting. 

Cleveland 
(Nov. 20)-"TRENDS Ih ENVIRONMENTAL 

CONTROL FOR THE 90s''-Thomas Graves, 
Director of Federal Affairs, NPCA. 

(Jan. 15)-Joint Meeting with Cleveland 
PCA. 

(Feb. I 9)-"TIIE USE OF ROIJAQIIE OPAQUE 
POLYMERS IN ~ R C H ~ T E C T ~ ~ R A L  COATIYGS"-D~. 
Elmer Williams. Jr., Rohm and Haas Co. 

(Mar. ~ 9 ) - ' L C ~ ~ ~ ~ l ~ ~  THE MOST EFFEC- 
TIVE DISPERSA~~TS FOR HIGH SOLIDS COATINGS 
SYSTEMS"-M~N~~ Schnall, Troy Chemical 
Corp. 

(Apr. ~~)-"COAT~NGS CHAR~CTERIZAT~OH 
BY THERMAL M~~~O~s"-Michae l  Neag. The 
Glidden Company. 

(May 21)-"FORMULATION OF NEW VAR- 
NISHES FOR OLD MASTER PAI~.~INGS"D~. E. 
Rene'de la Rie. National Gallery of Art. 

Kansas City 
(Jan. 10)-"POLYETHYLENE ADDITIVES FOR 

THE C ~ . ~ T I N G S  INDUSTKY"--L~~Y Novak. 
(Feb. 7)-"ENVIRONMENTAL MONITORING. 

EST,~BL~SH~NG A BASELINE FOR FUTURE REAL 
ESTATE TRANSACTIONS AND POTENTIAL LITI- 
G~TloN"-Steve Loosbrock. Terracon. 

(Mar. 14)-"NEW PRODUCTS FROM 
UCC"-Dave Darr, Union Carbide. 

(May  DEFORESTATION AND ITS EF- 
FECTS ON OUR GLOBAL ENV~RONMENT"-Si- 
erra Club Representative. 

(June)-Joint Meeting of St. LouisKan- 
sas City Societies 

Louisville 
(Nov. I ~ ~ W A X  EMULSIONS IN AQL~EOUS 

POLYMERIC COATINGS: CONTRIBUTIONS AND 

MECHANISMS"-John Michelman. Michel- 
man, lnc. 

(Jan. 16)-Past-Presidents' Night 
(Feb. 20)-"A SOLVENT PROPERTY AND 

SOLUBILITY PARAMETER CALCULATOR"-D~~ 
King. Exxon Chemical Co. 

Montreal 
(Jan. '))-Waste Management-Mini 

Symposium. 
(Feb. 6)-"TYPE 2 U R E T H A ~ E  ASSOCIATIVE 

+ LATEX PAIKT = VALUE ADDED PERFOR- 
~ ~ ~ c ~ " - R o b e r t  Dey, Rheox, Inc. 

(Mar. 6)- PRECIPITATE^^ CALCIL'M CAR- 
BONATE TO EXTEND T10,"-Georges Green, 
Pfizer Minerals. 

(Apr. ~)-"MoDIF~EI) S/B TO THE RESCUE 
FOR MEETING VOC A N D  STILI. PRODLICE 
QUALITY COATING'-V.L. Stevens. The Dow 
Chemical Co. 

(May I )-Progress Report on Technical 
Committee Projects-A. Brisson, Techni- 
cal Committee 

New York 
( J~~. ) -"EvAL~AT~OY OF NEW GESERATION 

COALESCIYG AGENTS FOR INDI:STRIAL ACRYL- 
ICS LATlC€S"-Da~ King. Exxon Chemical 
Co. 

(Feb.)-Joint update legislative meeting 
for the NYSCTIMNYPCA. 

(Mar.)-"POLYURETHANES Ih THE B A K I ~ C ;  
INDUSTRY FOR POWDER. WIRE, AND COII.'- 
Robert Henderson. Mobay Corp. 

Rocky Mountain 
(Nov. 12)-"FACTORS E F F E C T I ~ G  LOW 

TEMPERATURE CURING OF EPOXY RESI'US"-- 
Gary M. Green. Monument 

(Jan. ~ ) - " ~ F R O X ~ D E  CORED RESINSIC~OK 
COMPOSITES"-D~~~~S Ryder, Freeman. 

(Mar. I ~)-"ANT~-M~cROH~ALS/MERCI~KY 
R E P L A C E M E Y T " - M ~ ~ ~ ~ ~  Landau, Hiils 
America. 

(Apr. 8)-"PIGVENTED COATINGS PKOH- 
LEMS A N D  SOLCTIONS ASSOCIATED WITH PAR- 
TICL~LAR SI%E"-E~~O Cohen. Daniel Products 
Co. 

(May ~)-"RAMA-PoLY ALKA-METHAC- 
R Y L A T E " - J o ~ c ~ ~ ~  Buchse. Rohm Tech. 

Western New York 
(Nov. 20)-"RHEOLOGICAL ADDITIVES FOR 

NON-AQUEOLIS COATINGS'-William Rey- 
nolds. Rheox. Inc. 

rnTACLE 
COURSE, 
Unfortunately many 

employers just dont realize 
how vital the National Guard 
and Reserve is to our armed 
forces. The fact is, they make 
up over 44% of our national 
defense. 

So the next time someone 
who works for you needs 
time off for Guard and 
Reserve duty please give 
your full support. And let the 
obstacle course begin at 
annual training. 
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LOS ANGELES 
Active 

Angellent. ConradN.-Akzo Coatings. Inc., Brea. 
CA. 

Arkoian. Nomir. A.-Ellis Paint Co., Los Ange- 
les. CA. 

Benjanrin. Bernard-Altawood Inc., Gardena. 
CA. 

Blaine, James G.-Solvent Coatings Corp., 
Gardena. 

Canrarillo. Pair1 J.-Delta Shiva Tech. Coatings. 
Whittier, CA. 

Crawford. James K.-Behr Process Corp., Santa 
And. CA. 

Dhuliwal. Prifunr S -Scripto Tokai Corp.. Up- 
land, CA. 

Doe,qherry. Bnan-Frazee Industries, San Dtego, 
CA. 

Everha,?, Darrn L.-Major Paint Co., Torrance, 
C A. 

Farhrr. BI-ucc M.-SDC Coatings Inc.. Anaheim, 
C A. 

Farfan. Luis. S.-Delta Shiva Tech Coatings, 
Whittier. 

F/oriafii. RoherrJ.-Ameritone Paint Corp.. Long 
Beach, CA. 

Francrsco, Rena~rrc A,-Major Paint Co., Tor- 
rance. 

Govino. Lorirdcs C.-Dunn-Edwards Corp.. Los 
Angeles. 

Gloskry. David J.-Major Paint Co., Torrance. 
Glresr. Allen M.-SDC Coatings, Inc.. Anaheim. 
Gyssler. Wapne E.-Sinclair Paint. Los Angeles. 
Jose. Rejnaldo N -Chemical Coating Corp., 

Long Beach. 
Kao. Kinr Y.-Armorall Products, Santa Ana. 
Kashnicr. Gro,;~e M.-Wellborn.De Co.. Al- 

buquerque. NM. 
KO, Benifa U.-Morton International, Colton, CA. 
Kordosh. John R.-Major Paint Co., Torrance. 
Kun:ik, Grrg E.-Ameritone Paint Corp.. Long 

Beach. 
Lee. Kyu S.--Coatings Resource. Huntington 

Beach. CA. 
Muli,qli,q. Lisa L -BehrProcess Corp., Santa Ana. 
Misla~i,q. Feliciano B.-Dayglo Color Corp.. 

Cudahy. CA. 
Plolrfl, .Jamie. S.-Old Quaker Paint Co., Carson, 

CA. 
Pollak, Richard B -California Flameproofing, 

Pasadena, CA. 
Porrrshirarr. Humid-Vista Paint. Fullenon. CA. 

Rantrrr:, Jose M.-Major Paint Co., Torrance. 
Samirels, Rercpena Ruben-Behr Process Corp.. 

Santa Ana. 
Scerri, Lorrra R.-Frazee Industries. San Diego. 
She1lhanmrr1-, Steven P.-Emerson and Cuming, 

Gardena. 
Toha. Ahul K.-Day-Glo Color Corp., Cudahy. 

Associate 

Ahrr, Roherr S.-Kronos Inc., Fullerton. CA. 
Ahenhrrn, Hal-Armstrong Containers, Sante Fe 

Springs, CA. 
Barron, Duvirl W.-Harcros Chemicals Inc.. 

Tustin, CA. 
Belsso!~. John M.-Ashland Chemical Co.. Sante 

Fe Springs. 
Bri~~all. Rohrrr C.-Cargill. Inc., Lynwood. CA. 
Cinfrr. Roherr S.-Sarnbon Chemical Co., Tor- 

rance, CA. 
Dickrrrson. Su~idra-Harcros Chemicals. Inc.. 

Tustin. 
Dohrnukr. Dolr-Morgan Associates. Monarch 

Beach. CA. 
Dowd. Toni M.-Dowd & Guild Inc.. San ka- 

mon. CA. 
Go~r:uler. Jrran Corkrs-Vista. Los Angeles. CA. 
Gray. Dan i~ I  A. .IT.-Xrosfield Chemicals. Vic- 

torville. CA. 
Grozok. John A.-Sartomer Co.. Inc.. Redlands, 

CA. 
Hanrilfon. Jeffrey R.-Colorchem & Company. 

Buena Park. CA. 
Kowoch. Rrcharrl A,-Harcros Chemicals Inc., 

Tustin. 
Krinsl;\.. Perer R -SCM Chemicals. Sante Fe 

Springs. 
La~rderl. Carl A.-E.I. du Pont de Nemours & 

Co.. Walnut Creek, CA. 
Lorscrr. Curr-K-Rad Coatings, Inc.. Montclair. 

CA. 
Luuon. El?. L.-Cargill. Inc., Lynwood. CA. 
Leheis. Krrwin J.-K-Kem Corp., Tustin. 
LcBrrrn. Frrd M.-Van Waters & Rogers, Los 

Angeles. 
McDaniels. Briar!-Armstrong Containers. Santa 

Fe Springs. 
Messirru. Larry T.-United States Can Co., 

Commerce. CA. 
Merrrri. Charlrs A,-Kerr-McGee Chemical, 

Whittier. CA. 
Moli~ra, Oscar-E.-A.J. Lynch. Los Angeles. 
O,q(letr, Jean L.-Allo Colouring Co.. Carlsbad, 

CA. 

~ ~ 

i Make the Most of Your Advertising Dollars! 
Advertise in the JCT! 

1 Your marke t  includes  t h e  key pa in t  industry research,  d e v e l o p m e n +  and 
manufactur ing personnel: t hose  w h o  formulate. test, a n d  p r o d u c e  today 's  1 c o m p l e x  pa in t s  a n d  coatings-people w h o  utilize your products ,  

I 

Call Lorraine Ledford, Advertising Services Manage r .  
Journal of Coatings Technology 

4 9 2  Norristown Rd.. Blue Bell. PA 19422 
2 15/9400777 FAX: 2 15/940-0292 I 
LJ 

Pennacchi. Manlio-K-Kem Corp.. Tustin. 
Rand, Alan J.-Harcros Chemicals. Inc.. Tustin. 
Rrlq, Scoff-Harborlite Corp.. Escondido, CA. 
Smith. A1 A.-SocolLynch, Los Angeles. 
Biith. Harr:s J-John K. Bice Co., Inc.. Los 

Angeles. 
Wenzel. Thonrus A,-SCM Chemicals. Sante Fe 

Spr~ngs. 
Wool. Glrnn-John K. Bice Co., Inc., Los Ange- 

les. 
Yu, Lihonr--Goodring International Inc.. Tor- 

rance. 
Zimmrrnwn. Ron-Van Water? & Rogers. Los 

Angeler. 
Zriro-Whrte. Colleefr A.-BASF Corp.. El Monte, 

CA. 

EducatorIStudent 

.lofrer. Done R.-Cal Poly State University. San 
Luis Obispo. CA. 

Smith. Christina D.-Behr Procesh Corp., Santa 
Ana. CA. 

Wesfover, Janies D.-Cal Poly State University. 
San Luis Obispo. 

Wilb. Mar T.-Cal Poly State University. San 
Luis Obispo. 

NEW YORK 
Active 

Dnl.rak. .lanics C.-Alfa Ink Division. Carlstadt, 
NJ. 

Joslri. C'iprrl-CIBA-GEIGY Corp.. Ardsley. NY. 

Associate 

Closs. Kathy-Dow Coming, Mt. Olive. NJ. 
Errsslari. Kulrn-Rheox Inc., Howell, NJ. 
Garirr. Michel C.-Panrone Inc.. Moonachie. NJ. 
Koh~r. Charles-Kahn Tech Inc., Perrineville, NJ. 
ROSP. Hadle?-Rose Container. Wilton, CT. 
Srhorfer. Roberr E.-Protex-A-Cote Inc., New- 

ark, NJ. 
Takayan!a. Yaichi-Dai Nippon Toryo. Bridge- 

water. NJ. 
Woo[koct. Dovi11 S -Rhone Poulenc Inc.. Lou- 

isville. KY. 

TORONTO 
Active 

HO~IIPS, Rohelt E.-ICI Autocolor. Toronto. Ont. 
Pop(,, Lynn E.-Home Hardware Paints. Bur- 

ford, Ont.. 

Associate 

Mirchell. Earl-Henkel Canada Ltd.. Mississauga. 
Richal-d,~orr, .John A.-Troy Chemical Co.. Ltd.. 

Scarborough. Ont. 

Retired 

Hollurr~l.~, Doorh C.-Weston, Onr. 

WESTERN NEW YORK 
Active 

Fago~rr. John D.-Reichhold. Cheektowaga, NY. 
SNIIII'IIII. Johrr W.-Pratt & Lambert, Buffalo. 

NY. 
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People 

Devoe Coatings Company, a Division of 
Grow Group, Inc.. Louisville, KY, has an- 
nounced a series of promotions. 

Vijay J. Datta has been named Techni- 
cal Director, responsible for all activities of 
the company's research and development 
laboratory in Louisville. Mr. Datta is a 
member of the Louisville Society. 

Louis F. Holzknecht has been promoted 
to Laboratory Manager with responsibilities 
for the day-to-day activities of the Devoe 
laboratory. Mr. Holzknecht is the Immediate 
Past-President of the Louisville Society and 
has been nominated to serve as a Member- 
at-Large on the Federation's Board of Di- 
rectors. 

Shamsher J. Datta has been appointed 
Product Line Manager. His duties will in- 
clude planning, supervising, and coordinat- 
ing major developmental projects for the 
company's high performance epoxy product 
line. He is a member of the Louisville Soci- 
ety. 

Marilyn Harris has been named Man- 
ager of Administration for Devoe. Her re- 
sponsibilities include coordination of admin- 
istrative matters and assisting in operational, 
special projects, marketing, analytical, and 
day-to-day activities. Ms. Harris has been 
with Devoe since 1972. 

KTA-Tator, Inc., Pittsburgh, PA, has 
announced That William H. Julius has joined 
the KTA-Pittsburgh corporate office in a 
consulting capacity. His activities with KTA 
will involve materialsldesign engineering of 
metals, plastics, composites, and coatings 
and linings, as well as failure analysis and 
specification preparation. Mr. Julius brings 
over 15 years of materials engineering ex- 
pertise to KTA. 

Several senior management changes have 
been announced in the Agricultural Products 
Group of ICI Americas Inc., Wilmington, 
DE. 

Derek Cornthwaite, President of the IC1 
Agricultural Products Group, resigned from 
the company on September 30 to become 
Executive Vice President of the Diversey 
Corporation, of member of the Molson Group 
of companies in Canada. 

Robert A. Woods will succeed Dr. 
Cornthwaite as President of the Group. He 
recently served as Chief Executive Officer 
of the Garst Seed Company. 

James R. Hudson, Vice President, Sales 
and Marketing, has been appointed an Offi- 
cer of ICI Americas. He will retain his pres- 
ent responsibilities. 

V.J. Datta L.F. Holzknecht S.J. Datta K. Brolsma 

The Chemical Division of Goodyear, 
Akron, OH, has restructured its marketing 
organization along the lines of the General 
Products Division's individual business units. 

Roger Hagstrom has been appointed As- 
sistant General Manager-European Chemi- 
cal Division, and is being transferred to Or- 
say, France. Robert Keenan has been named 
to replace Mr. Hagstrom as General Market- 
ing Manager. 

Within the Chemical Division's Market- 
ing Group, Lori Delong-Candelmo has been 
appointed Business Manager for the Product 
Group produced at the Beaumont, TX plant 
and for BudeneNatsyn. 

In other appointments, Kent Valin has 
been named Business Manager for the 
Division's Houston-produced products. Jim 
Henry has been appointed Business Man- 
ager for Resins and PVC. Jacques Collonge 
has been appointed Business Manger for 
Rubber Chemicals, succeeding Larry Keller 
who retired on June 30. 

All of the new positions within the Mar- 
keting Group will report to Mr. Keenan. 

Rheometrics, Inc., Piscataway, NJ, has 
announced that Hisio Shima has assumed 
the position of President of Rheometrics Far 
East. He will be responsible for directing the 
efforts of Rheometrics' Far Eastern opera- 
tions. Mr. Shima brings a background in 
systems development and general manage- 
ment skills to Rheometrics. 

Gary A. Walzer has joined Battelle, Co- 
lumbus, OH, as Director of the Center for 
Materials Fabrication. He will coordinate the 
center's activities and serve as a liaison with 
the Electric Power Research Institute. Prior 
to joining Battelle, Mr. Walzer was Man- 
ager of Special Projects for Electric Power 
Research Institute's Center for Materials 
Production at Carnegie Mellon University. 

Kevin Brolsma has been promoted to 
General Manager-Eastern Region for Car- 
gill, Inc., Minneapolis, MN. He will be based 
in Atlanta, GA. Mr. Broslma has responsi- 
bility for the Chemical Products Division's 
Eastern Region and for sales, technology, 
and operations. H e  replaces Gholi 
Darehshori who has retired. Mr. Brolsma is 
a member of the Northwestern Society. 

Troy Chemical Corporation, Newark, NJ, 
has named Gilbert L. Ericson Technical 
Service Manager-Additives. Mr. Ericson 
will provide field technical support forTroy's 
specialty additives and will workclosely with 
the company's nationwide network of sales 
agents, offering technical assistance to cus- 
tomers. 

Witco Corporation, New York, NY, has 
announced that William Wishnick, Chair- 
man and Chief Executive Officer, will retire 
by the end of the year. He will remain on 
Witco's Board of Directors, the Board's 
Executive Committee, and the company's 
Compensation and Management Commit- 
tees. Mr. Wishnick has been with Witco for 
41 years. 

William R. Toller, Vice Chairman and 
Chief Financial Officer, has been named to 
succeed Mr. Wishnick as Chairman and Chief 
Executive Officer. Mr. Toller's appointment 
was effective October 1. 

Denis Andreuzzi, recently elected 
Witco's President and Chief Operating Offi- 
cer, was elected to the additional responsi- 
bilities of Chairman of the Executive Com- 
mittee. 

In other news, Witco announced the pro- 
motions of Michael D. Fullwood to Group 
Vice President-Finance Administration, 
and James M. Rutledge to Corporate Vice 
President and Treasurer. Both appointments 
were effective October 1. 
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Don Bobyk has been appointed National 
Marketing Manager for Liquid Carbonic Spe- 

ASTM, Philadelphia, PA, has named Department of E.I. du Pont de Nemours & 
Fred W. Billmeyer, Jr., a color Consultant, Company. In 1964, Dr. Billmeyer assumed 
the 1990 recipient of their Award of Merit. the position of Professor of Analytical Chem- 
He was honored by Committee istry at Rensselaer Polytechnic 
E- I2 on Appearance of Materials Institute. He taught and directed 
at special ceremonies in San Fran- research in the polymer and color 
cisco, CA, on June 17. sciences, and directed the Rens- 

The Award of Merit, and the selaer Color Measurement Labo- 
accompanying honorary title of ratory until his retirement in 1984. 
Fellow of the Society, were es- Dr. Billmeyer is active on 
tablished in 1949 to recognize ASTM Committee D-l on Paint 
productive service to ASTM, and Related Coatings and Materi- 
marked leadership, outstanding als, D-20 on Plastics, and E-I2 on 
contributions, or publication of Appearance of Materials. Also, he 
papers. is a Fellow of the American As- 

Dr. Billmeyer received the sociation for the Advancement of 
B.Sc. Degree in Chemistry from the Califor- Science, the American Physical Society, and 
nia Institute of Technology in 1941 and the the Optical Society of America. Dr. Bill- 
Ph.D. Degree in Physical Chemistry from meyer is an Honorary Member of the Inter- 
Cornell University in 1945. Society Color Council, and a member of the 

Following graduation, he began his ca- Ncw York Society for Coatings Technology 
reer as a Research Associate in the Plastics and the American Chemical Society. 

Mercury Paint Company, Detroit. MI. 
has named John Elwood Director of Sales 
and Marketing. He will be responsible for all 
outside sales functions. including commer- 
cial, residential, industrial, and high-tech, as 
well as marketing and advertising. Prior to 
joining Mercury. Mr. Elwood was Sales 
Manager for Universe Paint Company. 

A shift in duties of three senior-level ex- 
ecutives has been announced by Exxon 
Chemical Company. Darien. CT. 

John R. Webb,formerly President. Poly- 
mers Group, was named President, Perform- 
ance Products, succeeding Rodney L. 
Grandy, Jr. Mr. Grandy will continue as 
Senior Vice President and a member of the 
company's Executive Committee, however, 
he will devote full-time attention to several 
special projects, Succeeding Mr. Webb as 
President, Polymers Group, will be George 
Rirao, formerly Vice President, Exxon 
Chemical Polymers Americas. 

Melvin Brauer and Kamlesh Gaglani 
have been promoted to Senior Scientists at 
CasChem, Inc., Bayonne, NJ. 

Mr. Brauer joined CasChem in 1981 and 
has developed a series of new polyurethane 
compounds for biomedical and telecommu- 
nication applications. He has obtained 38 
U.S. Patents during his career. 

Mr. Gaglani has invented a series of 
microbiocides used for the protection of 
coatings systems against microbiological 
spoilage and a series of new mildewcides 
effective against a broad spectrum of fungi- 
cides for use in aqueous compositions. 

The Specialty Chemicals Group of Mor- 
ton International, Chicago. IL, has named 
Ronald J. Lewarchik Vice President of 
Research and Technology-Industrial Coat- 
ings. He will be responsible for Industrial 
Coatings' total research and development 
programs. including formulations used in 
commercial applications. Mr. Lewarchik 
most recently was Director of Industrial Re- 
search for DeSoto, Inc. He is member of the 
Chicago Society. 

The Specialty Chemicals Group also has 
named Kimberly S. DeWitt Materials Man- 
agement Analyst. Her responsibilities include 
the organization, development, and analysis 
of the group's purchasing data. Ms. DeWitt 
will provide analytical assistance to the busi- 
ness units purchasing groups. 

Frederick G. Wohlschlaeger has been 
named Coatings Counsel for the Specialty 
Chemicals Group. He will handle the gen- 
eral affairs of the new Coatings Unit, which 
includes Morton's Automotive and Indus- 
trial Finishes, Industrial Coatings, and Pow- 
der Coatings. Mr. Wohlschlaeger most re- 
cently was employed by Standard Oil Com- 
pany, now BP America Inc. 

Avecor. Inc.. Vonore, TN, has named 
Howard L. Loveless, Jr.. Vice President of 
Operations and Quality. In his new position. 
he has a wide range of responsibilities, in- 
cluding total quality management. statistical 
process control, and equipment technology 
and acquistion. Other projects under his 
supervision include productivity and cost 
improvement, facility planning, and manu- 
facturing and materials strategies. Mr. Love- 
less brings over 15 years of experience with 
several major corporations to his new posi- 
tion. 

cialty Gas corporation, chicago. IL. He has 
been with the company for seven years and 
most recently served as National Sales and 
Marketing Manager of Stores Operations. 

Also, Richard L. Steinseifer has joined 
Liquid Carbonic Industries Corporation as 
the company's International Controller. He 
will be responsible for the financial report- 
ing of all of the company's international 
operations. 

Univar Corporation, Seattle, WA, has 
named William A. Butler Vice President 
and General Counsel. His primary duty will 
be managing the activities of the attorneys 
and staff within the company's legal depart- 
ment. Mr. Butler also will interface wiln 
members of company management to over- 
see legal issues relating to all areas of the 
firm. 

Also, the company has named Susan L. 
Preston Senior Environmental Counsel for 
the Environmental Affairs Department. She 
will provide environmental assistance to all 
areas of the company. Ms. Preston previ- 
ously worked for Weyerhaeuser Company 
where she served for four years as Counsel 
for environmental affairs and intellectual 
property law. 

James C. Fitzpatrick has joined Hodag 
Chemical Corporation. Skokie, IL, as Man- 
ager of Eastern U.S. Sales operations. He 
has nearly 25 years of experience in direct 
sales, technical support, sales coordination 
of distribution, market development, and 
sales management of field and internal sup- 
port forces. Mr. Fitzpatrick h a  worked for 
Lonza (formerly Glyco) and Humko Chemi- 
cal Division of Witco Cornoration. 

Walter M. Bonder has joined William 
Zinsser & Company, Inc.. Somerset, NJ, as 
its Sales Representative for the Mid-Atlantic 
territory. Mr. Bonder has a background in 
the paint sundry field, having most recently 
worked for the Minwax Company's Dura- 
Seal Division. 

Union Carbide Chemicals and Plastics 
Company Inc., Danbury, CT, has appointed 
Ronald L. Jones Director of Distributor 
Sales. He has been with Union Carbide since 
1967 and has served in a variety of capaci- 
ties. Mr. Jones most recently was Director of 
Information Systems Planning. 

The Board of Directors of Silberline 
Manufacturing Company, Inc., Allentown, 
PA, have announced that Ernest Scheller 
111 was elected and promoted to Executive 
Vice President of the corporation. He also 
was elected to Chairman of the Board of 
Silberline Ltd. Leven, Fife, Scotland. Mr. 
Scheller has been with Silberline since 1982, 
and most recently served as Vice President. 
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National Starch and Chemical Company. 
Bridgewater, NJ, has announced the promo- 
tion of William Meister to National Sales 
Manager, Resins & Specialty Chemicals Di- 
vision, Greenville, SC. He joined National 
in 1983, and served most recently as District 
Sales Manager, South Carolina. 

Akzo Coatings Inc.. Louisville, KY, has 
appointed Ron Werner Manufacturing 
Manager at Akzo's High Point, NC Opera- 
tion. He will be responsible for managing 
and overseeing the production of Akzo's 
Reliance brand industrial wood coatings. Mr. 
Werner previously worked for 25 ycars for 
The Glidden Company in various positions, 
primarily involved with research and devel- 
opment, environmental and safety affairs, 
and production supervision for waterborne 
coatings, resins. and polyesters. 

Quantum Chemical Corporation, New 
York, NY, has announced the election of 
Dennis J. Spina to President. Suburban 
Propane/Petrolane, and Vice President. The 
appointments were effective September I. 
He has been with company since 1973 and 
has held various management positions 
within Quantum. Mr. Spina is a Corporate 
Officer of the Federal Express Corporation. 

Ray Jennings has been appointed Vice 
President Technical for Unichema North 
America, Chicago, IL. His duties include 
overall manufacturing and plant operations 
for the company's full line of oleochemical 
products, and responsibility for the expan- 
sion of a plant facility in Chicago. Prior to 
joining Unichema North America, Mr. Jen- 
nings was Works Director with Unichema 
Chemicals Limited, the United Kingdom arm 
of Unichema International. 

Peter K.W. Herh has joined Bohlin 
Reologi, Inc., Cranbury, NJ, as Director of 
the Applications Laboratory. He will pro- 
vide applications assistance to the company's 
North American customer base, as well as 
contract testing and consulting to organiza- 
tions in the foods, paints, advanced compos- 
ites, plastics, ceramics, and pharmaceuticals 
industries. Mr. Herh has more than 13 years 
of rheological expertise. 

The appointment of Leland Orr  as Di- 
rector. Sales and Marketing-Industrial Prod- 

Kevin Warheit has been named Eastern 
Regional Manager for Kinetico Engineered 
Systems, Inc., Newbury. OH. Market pene- 
tration and sales growth in the eastern third 
of the U.S. will be the main focus of his du- 
ties. Mr. Warheit also will manage the ac- 
tivities of the sales force in the region. He 
has experience in the wastewater treatment 
industry and holds several patents for plat- 
ing and wastewater treatment. 

Parker+Amchem, Madison Heights, MI, 
has appointed John P. Wehrle Director of 
Marketing. His duties include all domestic 
marketing activitics for the company's Gen- 
eral Line segment. Mr. Wehrle joined 
Parker+Amchem in 198 I. having served in a 
variety of sales and marketing positions for 
the company. 

Obituary 

I William G. Randolph, Founder of Ran- 
dolph Products Company, Carlstadt, NJ, died 
on August 6. He was 94 years old. 

I Mr. Randolph was graduated from Co- 
I lumbia University with the B.S. Degree in 
I 1916. He was awarded the M.S. Degree in 
1 Chemical Engineering from Columbia in 
I 1919. Mr. Randolph enlisted during World 
I War I and served in the Chemical Warfare 

Department, where he successfully devel- 
oped a gas mask for use against mustard gas 

, attacks. In 1932. he established Randolph 
, Products Company. 

Mr. Randolph was a member of the New ' York Society. 

I c;rowmgup 
I 

I I isn't easy. 
I 

One out of seven of 
today's 5-year-olds will 
drop out of school before 
graduation. More than 
one-half million of last 
year's high school gradu- 
ates could not read. In 
1985, over 10,000 babies 
were born to girls under 
15. Thousands of young- 
sters under 18 committed 
suicide last vear. 10 to 20 

ucts has been announced by the Protein Spe- J 

cialties Division of the Archer Daniels Mid- , percent of our adolescents are problem drinkers. 
land Company. Decatur. IL. He will oversee Help vour child to stay on the rinht track. Know what . . A ,  L, 

the company's line proteins in to look for and when to seek help. For more information, 
all worldwide markets, including the paper 1 
and DaDerboard. ink. Daint. and adhesive I write "PARENTS," P.O. Box 9538, Washington, D.C. 20016. . . 
~ndustries. Mr. O n  previously worked for 
Hoescht-Celanese, where he waq involved 
with paper chemicals, water-soluble poly- 
mers, and specialty resins. 
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Book Review 

ATOMIC LAYER EPITAXY 

Edited by 
T. Suntola and M. Simpson 

Published by 
Rutledge, Chapman & Hall 
29 W. 35th St. 
New York, NY 10001 (1 990) 
ix + 182 Pages, $1 15.00 

Reviewed by 
Michael E. Graham 
BIRL, Northwestern University 
Evanston, IL 

This book provides a primary reference 
forthe newly developed technique of atomic 
layer epitaxy (ALE). Two of the principal 
developers of the technique (Suntola and 
Pakkala) are contributors to the book which 
presents a detailed study of ALE. Other 
well respected researchers have contributed 
chapters on the technique, its applications, 
and its relationship to other. better known 
thin film deposition processes such as MBE 
and MOCVD. 

The ALE process is specifically con- 
cerned with the deposition of thin films of 
very closely controlled chemistry and struc- 
ture, through monolayer chemisorption of 
selected species. The technique has imme- 
diate applications in the area of electronic 
materials and is being used for Ill-V and II- 

VI compound formation as well as metal 
oxides of excellent quality. It is anticipated 
that there will be applications in electronic 
and optical devices which utilize alloy and 
doped thin film structures. It is also likely 
that new materials with unique properties 
will be made that were not previously pos- 
sible. 

The book is comprised of the following 
five chapters: "Chemical Aspects of the 
Atomic Layer Epitaxy (ALE) Process," by 
M. Leskela and L. Niinisto; "Theoretical 
Aspects of ALE Growth Mechanisms." by 
T. Pakkanen: "Comparison of ALE with 

FOURTEENTH INTERNATIONAL 
CONFERENCE IN ORGANIC 
COATINGS SCIENCE AND 
TECHNOLOGY 

Edited by 
Angelos V. Patsis 

Published by 
Technomic Publishing Co. 
851 New Holland Ave. 
Lancaster, PA 17604 
204 Pages 

Reviewed by 
Thomas J. Miranda 
Whirlpool Corp. 
Benton Harbor, MI 

Other Techniques," by N.J. Mason; "ALE 
of 111-V Compounds," by M.A. Tischler and 
S.M. Bedair; and "ALE of 11-VI Com- 
pounds," by T. Yao. 

The various authors have presented good 
reviews of the experimental and theoretical 
aspects of the technique and the literature 
surrounding the development of the ALE 
process. The book should be helpful to ap- 
plied physicists, materials scientists, and 
chemists, as well as device engineers who 
have an interest in thin film processing; 
especially for optical and electronic appli- 
cations. 

This book is a compilation of a series of 
papers which were presented at the 14th 
International Conference held in Athens, 
Greece, July I I, 1988. The volume contains 
papers presented there which include: syn- 
thesis of high temperature resistant poly- 
mers, group transfer polymerization, elec- 
trocoating, characterization, crosslinking 
catalysts, film formation, advances in rheol- 
ogy control, surfactants, and weathering of 
urethane coatings. 

These contents are organized in the same 
manner as those of previous series, using a 
larger format, 8\12 in. X l I in. 

This book, as well as the others of this 
series, make a valuable contribution to the 
coatings literature and a source of informa- 
tion for those at the forefront of coatings 
developments. 

/i \ 
FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 

Presents 

I 
SPRING WEEK '9 7 

I May 12-1 7 

Sheraton Society Hill Hotel Philadelphia, PA 

Featuring FSCT Seminar on 

"Formulating for the Future" 
Spring Week Schedule 

May 13-1 4-FSCT Spring Seminar For more information, contact the 

May 15-FSCT Board of Directors Meeting Federation office at: 492 Norristown Rd., 
Blue Bell. PA 19422. Phone: 2 J5/940-0777, 

May 1 &FSCT Society Officers Meeting FAX. 2 15/940-0292. 

% i 
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Du Pont Schedules Three Seminars for the Fall 
Du Pont Quality Management Services. 

Wilmington, DE, has scheduled two one- 
day workshops and a two-day seminar for 
the last quarter 1990. 

The workshops are designed to help man- 
agers and their staffs, supervisors, and qual- 
ity professionals improve the quality of work 
systems and processes. 

"Fundamentals of Continuous Improve- 
ment" will teach the basics of total quality 
management to those charged with imple- 
menting the improvement process. The 
workshop is structured to provide practice 
in the skills needed to identify improvement 
opportunities and get projects underway. 

Dates and locations of the "Fundamen- 

ment: organizing and developing improve- 
ment teams; and achieving follow-through 
to sustain measurable improvement, once 
the effort is launched. 

The workshop will be conducted: Octo- 
ber 24--San Francisco; November 13- 
Wilmington; and December 4--Orlando. 

Quality Management Services also is 
sponsoring the two-day "Solving Tough 
Quality Problems" seminar, on November 
13- 14, in Wilmington. 

The seminar will focus on a problem 
solving process using proven techniques 

such as histograms and control charts to 
increase productivity, reduce time between 
problem identification and solution, focus 
on the causes of problems, and prevent their 
recurrence. 

The program is directed to technical, 
supervisory, and operations personnel. 

For additional information, contact Marg 
Frank, Du Pont Quality Management Serv- 
ices, Linden Park, Rm. 468, P.O. Box 6091, 
Newark, DE 197 14-6091. 

tals of Continuous Improvement" workshop 
are as ~ O I I O ~ S :  October 25-san Francisco. Latex Technology Course Offered by Lehigh University 
CA: November 15-Wilmington; and De- 
cember 5--Orlando. FL. 

The "Leadership of Continuous Improve- 
ment" workshop is designed to teach man- 
agers and supervisors the principles of total 
quality management and to define the steps 
necessary to lead an organization in initiat- 
ing and sustaining the improvement effort. 

Topics to be covered include: identify- 
ing the key leadership activities necessary 
for successful total quality management; 
finding major opportunities for improve- 

Lehigh University, Bethlehem, PA, is 
offering the 22nd annual one-week short 
course "Advances in Emulsion Polymeriza- 
tion and Latex Technology," on June 3-7, 
1991. at the university. 

The course is an in-depth study of the 
synthesis and properties of high polymer 
latexes. The subject matter includes a hal- 
ance of theory and applications, as well as a 
balance between chemical and physical 
problems. 

Lectures will be given by leading aca- 
demic and industrial workers. The lectures 

NACE to Present Symposium 
On Protective Coatings 

A symposium on "Protective Coatings" 
will be presented during Corrosion '91, 
slated for March 11-15, 1991, at the Cincin- 
nati Convention Center, Cincinnati, OH. 
Corrosion '91 is sponsored by the National 
Association of Corrosion Engineers. 

Approximately 14 presentations will be 
featured, including papers on the following: 
evaluation of coating deteriorations, cost- 
effective surface preparation methods, regu- 
latory needs for containment methods, and 
using water to remove asbestos in impreg- 
nated pipeline coatings. 

"Special Applications" and "Pipeline 
Coatings" symposia also will be presented 
during the international corrosion forum. 

Corrosion '91 is devoted exclusively to 
the protection and performance of materi- 
als. More than 450 technical papers on ap- 
plied and research-oriented issues will be 
conducted in more than 40 technical sym- 
posia and in numerous research presenta- 
tions during a three-day "Research in Prog- 
ress" symposium. 

will begin with introductory material and 
reviews and progress through recent research 
results. 

The course is designed for engineers, 
chemists, and other scientists and managers 
who are actively involved in emulsion work 
and for those who wish to develop expertise 
in the area. 

Further information can be obtained from 
Mohamed S. El-Aasser, Emulsion Polymers 
Institute, Lehigh University, 11 1 Research 
Dr., Bethlehem, PA 18015. 

7 

CALL FOR PAPERS 

Symposium 
on 

"Environment Friendly Coatings Options" 

Sponsored by 
Pacific Northwest Society 

Vancouver Section 

May 2-4,1991 
Vancouver, B.C., Canada 

The Vancouver Section of the Pacific Northwest Society for Coatings Technology 
invites authors to submit papers for the "Environment Friendly Coatings Options" 
symposium, in Vancouver, B.C., Canada. on May 2-4, 1991. 

The Vancouver Section will be hosting the annual symposium. 
Papers on any aspect of the topic of "Environment Friendly Coatings Options" are 

invited. Presentations are to be approximately 30 minutes maximum in length. 
Authors wishing to present a paper should submit an abstract for consideration to 

Valerie Braund, Symposium Chairman, General Paint. 950 Raymur Ave., Vancouver, 
B.C., V6A 3L5, Canada. 

\ i/ 
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Industrial Marking Systems 
A catalog of industrial marking systems 

and supplies has been published. The bro- 
chure includes: stencil cutting machines: 
boards, rollers, industrial marking pens, hand 
coders, hand duplicator systems, roll coding 
systems, ink jet coding systems and inks: 
and mechanical and electronic label print- 
ing systems and supplies. For more infor- 
mation, contact Marketing Services, Dia- 
graph Corp., 3401 Rider Trail South, St. 
LotiisEarth City, MO 63045. 

Colorants 
A new line of colorants developed for 

foamed polystyrene applications has been 
introduced through literature. Applications 
include meat and poultry trays and fast- 
food sandwiches and meals. Further infor- 
mation can be obtained by contacting Spec- 
trum Colors, 9101 International Pkwy., 
Minneapolis. MN 55428. 

Pearlescent Pigments 
A data sheet describing metallic-like gold 

pearlescent luster pigments has been re- 
leased. The pigments are recommended for 
incorporation into most plastics. solvent, and 
water-based coatings, as well as in screen 
printing, flexo, and gravure printing inks. 
Addition information and samples on Mer- 
linF Inca Gold and Merlin Sunset Gold pig- 
ments are available from The Mearl Corp., 
41 E. 42nd St., New York. NY 10017. 

Additives 
A new flow and leveling agent for clear 

powder coatings and a texture additive for 
pigmented powder coatings have been in- 
troduced through literature. For more infor- 
mation on EX-486 and EX-508B, respec- 
tively, write to Troy Chemical, One Avenue 
L, Newark, NJ 07105. 

Scanning Electron Microscope 
A data sheet has been issued detailing a 

scanning electron microscope (SEM) which 
features digital electronics and introduces a 
new level of automation, speed, and ease of 
use for a broad range of SEM 
applications.This new instrument incorpo- 
rates all-digital electronics. For additional 
product information, contact Robert 
Buchanan, International Scientific Instru- 
ments. 6940 Koll Center Pkwy.. Pleasan- 
ton, CA 94566. 

Crosslinkers 
A 16-page booklet on crosslinkers for 

waterborne metal coatings has been issued. 
The crosslinkers are described as multifunc- 
tional carbodiimides designed for use as low- 
temperature crosslinkers for carboxylated 
polymers. Formulation guidelines for wa- 
terborne systems empolying the crosslink- 
ers are discussed. Copies of the booklet, 
"UCARLINK' Crosslinkers XL-25SE. XL- 
27HS, XL-29SE Low-Temperature 
Crosslinkers for Waterborne Metal Coat- 
ings," designated F-60777, are available 
from Union Carbide Chemicals and Plastics 
Co. Inc.. UCAR Coatings Resins, Dept. 
L4489. 39 Old Ridgebury Rd.. Danbury. 
CT 068 17-000 1. 

Membrane Filters 
Information is available on a wide range 

of membrane filters for numerous applica- 
tions in chromatography and biotechnology 
laboratories. The membranes are naturally 
hydrophilic, therefore therc is no need for 
prewetting or wetting with cytotoxic wet- 
ting agents that could be extracted. Contact 
Shaman V. Pate, Whatman Inc.. 9 Bride- 
well Place, Clifton. NJ 07014 for more in- 
formation on Nylon 66 membrane filters. 

Mixers 
A 12-page, full-color brochure describ- 

Ing a company's line of mixers, including 
features on a new corrosion-resistant model. 
has been published. A technical informa- 
tion section in the bulletin uses charts and 
diagrams to determine flow regime, energy 
density, heat transfer, and more. For a free 
copy of the brochure "Lightnin" 1nlinerX 
Mixers," designated Bulletin B-564, con- 
tact Maude Hall. Lightnin, 221 Rochester 
St.. P.O. Box 190. Avon, NY 14414. 

Coating Systems 
Comprehensive information on coatings 

systems for plant engineers, maintenance 
supervisors, and industrial maintenance 
painting contractors is detailed in 16-page 
brochure. This four-color booklet conhists 
of case histories, feature articles, new pod-  
ucts, and literature pertaining to industrial 
maintenance coatine svstems. lnouiries for 
additional informatk-should be 'identified 
as "lndustrial Maintenance Coatings Color 
Selector," and sent to  herw win-Williams 
Stores Group, c/o Robert Silverman Co., 
1375 Euclid Ave.. Cleveland. OH 441 15. 

Spectroscopy Software 
A new software package designed for 

the UV-3101 PC UV-VIS-NIR research- 
grade spectrometer is the focus of recently 
released literature. The package provides 
an intuitive approach to instrument opera- 
tion, spectral manipulation, and associated 
mathematical treatments, including ad- 
vanced quantitation routines. Complete 
details may be obtained by contacting 
Shimadzu Scientific Instruments, Inc., 7102 
Riverwood Dr., Columbia, MD 21046. 

Surfactants 
A sampling kit to assist manufacturers 

of industrial coatings. trade sale paints, inks, 
and adhesives in their evaluation of surfac- 
tants and defoamers for product formula- 
tions has been introduced through litera- 
ture. Each kit contains 4-oz. bottles of two 
defoamers and six different surfactants: a 
sodium sulfosuccinate: phosphate ester: 
polypropoxy quaternary compound: al- 
kanolamide: surfactant blend; and amine a 
sulfonate. Further information on the paint 
and coatings sampling kit may be obtained 
from the Organics Div., Witco Corp.. 520 
Madison Ave., New York. NY 10022.4236. 

Gas Detector 
A hand-held detector that reportedly 

measures low concentrations of hydrocar- 
bon gases and vapors is the topic of recently 
released literature. The detector is suitable 
for use in a variety of applications which 
include: HazMat sites for quick assessment 
of toxic gases and vapors; arson investiga- 
tions to locate trace accelerants; industrial 
hygiene surveys in chemical or petroleum 
operations: and leak detection of volatile 
organic compounds. For more information 
on the Photon" Gas Detector (Bulletin 0814- 
OI), contact Mine Safety Appliances Co., 
P.O. Box 426. Pittsburgh. PA 15230. 

Polyurethanes + 
A polyurethane coating listed by the 

National Sanitation Foundation for use in 
contact with potable water as stipulated by 
NSF Standard 61 is the focus of technical 
literature. The polyurethane is a 100% sol- 
ids. instant setting ccating system that is de- 
signed to be applied at virtually any tem- 
perature. For more information on Corro- 
cote I1 PW, write: Madison Chemlcal In- 
dustries Inc., 490 McCeachie Dr.. Milton, 
Ont. L9T 3Y5, Canada. 
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Antisettling Agent 
A data sheet has been released on a liq- 

uid antisettling agent designed for use in 
aliphatic, solvent-based sytems. The liquid 
additive reportedly is easier to handle and 
eliminates the need to predilute. For more 
information on M-P-A' 3000 MS liquid 
antisettling agent, write Rheox, Inc., P.O. 
Box 700. Hightstown. NJ 08520. 

Precipitated Calcium Carbonates 
A surface coated precipitated calcium 

carbonate which has been engineered with 
high purity and excellent brightness proper- 
ties has been introduced through literature. 
This product joins the company's current 
line of precipitated calcium carbonates for 
use in paint and coatings. More information 
of PfiCarb 200 can be obtained by contact- 
ing Pfizer Inc.. 235 E. 42nd St.. New York, 
NY 10017. 

Phenoxy Resins 
A 12-page booklet describing new phe- 

noxy resins has been published. The phe- 
noxy resins, available in three molecular 
weight grades, are described as tough ther- 
moplastics suitable for coatings. Character- 
istics discussed include adhesion, and resis- 
tance to impact, abrasion, water, salt-spray, 
chemicals, stain, and overbake. Copies of 
"UCAR" Phenoxy Resins." designated F- 
41521F. are available from Union Carbide 
Chemicals and Plastics Co. Inc.. UCAR 
Coatings Resins. Dept. L4489, 39 Old 
Ridgebury Rd., Danbury, CT 068 17-000 1. 

Coatings Inspection 
Instrument Kit 

The availability of a basic coating in- 
spection instrument kit has been announced 
in literature. The kit contains gages for 
measuring ambient conditions, surface pro- 
file, wet and dry film thickness. and a mi- 
croscope for visual inspections. Calibration 
standards, surface cleanliness, and dry thick- 
ness standards also are included. For more 
information, contact KTA-Tator, Inc.. 115 
Technology Dr.. Pittsburgh, PA 15275. 

Acrylic Emulsion 
A data sheet detailing an acrylic emul- 

sion that has been designed for use in fabric 
paints for decorating T-shirts, sweatshirts, 
etc., and in other textile applications, has 
been released. The publication includes a 
table that lists the typical properties of the 
emulsion, which reportedly forms soft, flex- 
ible, and water-resistant films. For a copy of 
the data sheet. "Flexbond" 461 Emulsion," 
write Air Products and Chemicals, Inc.. 
Polymer Chemicals Div., 7201 Hamilton 
Blvd.. Allentown, PA 18 195-1501. 

Compact Stone Mills 
The introduction of a line of compact 

stone mills has been made through litera- 
ture. The products are available in three 
power and capacity ranges: the 530 Series 
utilizes a 5 in. diameter stone with a 10-250 
gal/hr capacity at a shaft speed of approxi- 
mately 3600; the 830 Series has an 8 in. 
diameter stone with a 50-1500 gal/hr capac- 
ity at a shaft speed of approximately 3600; 
and the 2830 Series has an 8 in. diameter 
stone with a 100-4000 gal/hr capacity at a 
shaft speed of approximately 5400. Formore 
information, contact Walt Stoufer, More- 
house Industries. 1600 W. Commonwealth 
Ave., Fullerton, CA 92634-3620. 

Software 
Technical data on a software package 

which offers process industries a compre- 
hensive approach to determining where they 
are at risk and how they can reduce the 
likelihood of accidents has been released. 
The software, which operates on a personal 
computer, covers the entire spectrum of 
process hazards including those associated 
with: fires, explosions, toxic releases; envi- 
ronmental dama~e ,  and business interrup- 
tions. Contact Process Risk Management 
Services, Battelle, 505 King Ave., Colum- 
bus, OH 43201 for more detailed informa- 
tion on the SPECTRUM software package. 

Surface Defects 
A 10-page, four-color illustrated bro- 

chure which offers solutions to help coating 
formulators eliminate or reduce surface de- 
fects in paint and coating applications has 
been printed. The publication also discusses 
dewetting and offers suggestions for design- 
ing paint and coating systems with low sur- 
face tensions to avoid this problem. More 
information about Fluorad brand fluoro- 
chemical surfactants and a copy of the bro- 
chure is available from 3M, Industrial 
Chemical Products Div., Dept. CH90-24, 
P.O. Box 33600, St. Paul, MN 55133-3600. 

Powder Coating Resin 
A high-performance polyester powder 

coating resin for outdoor applications is 
highlighted in technical literature. Typical 
outdoor applications include: automotive 
moldings and trim; cast alloy wheels; me- 
tallic highway signs and noise barriers; out- 
door furniture, lawn, and garden equipment; 
and building products such as architectural 
facades and profiles. Indoor applications 
include appliances, office equipment, and 
light fixtures. Further information is obtain- 
able by contacting EMS-American Grilon, 
Inc., P.O. Box 1717, Sumter, SC 29151- 
1717. 

f \ 

Solution to October's "CrossLinks" 
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Acrylic Polymer Emulsion 
A four-page brochure highlighting an 

acrylic polymer emulsion used in the pro- 
duction of premium pigment caulks has been 
printed. The publication includes charts list- 
ing the emulsion's performance properties, 
a typical starting formulation for a caulking 
compound, and raw material recommenda- 
tions. To obtain a copy of the brochure on 
Flexbond@' 661 acrylic polymer emulsion, 
contact Air Products and Chemicals. Inc., 
Polymers Chemicals Div., 7201 Hamilton 
Blvd., Allentown, PA 18195-1501. 

Electrochemical lmpedance 
Available in print is a collection of ar- 

ticles dealing with electrochemical imped- 
ance spectroscopy, life prediction of organic 
coatings, corrosion behavior, AC impedance 
response, correlation of impedance parame- 
ters, and computational analysis methods. 
The publication, entitled, "Survey of Appli- 
cations of Electrochemical Impedance in the 
Evaluation of Coatings on Metals," is avail- 
able from EG&G Princeton Applied Re- 
search, P.O. Box 2565. Princeton, NJ 08543- 
2565. 

BURGESS 
PIGMENT co MPANY 

Mloesand Plants Sandersv,lle, Georgla 
EXECUTIVESALESOFFICES PO BOX349 SANDERSVILLE C 

High Solids Presscakes 
A product brochure for a line of high 

solids presscakes for the paint and coatings 
industry has been released. The bulletin 
includes formulation guidelines, color chips, 
and a summary of the major color standards 
available. For a copy of the literature on the 
Sunspersee high solids presscakes line, 
contact Sun Chemical Corp., Sales Office, 
41 1 Sun Ave., Cincinnati, OH 45232. 

Basket Strainers 
Technical data is obtainable on high 

volume capacity thermoplastic basket strain- 
ers designed for quick and easy servicing. 
Used to protect valves, pumps, and other 
industrial equipment from foreign material 
damage in corrosive or ultra-pure liquid 
systems, these heavy-duty strainers are 
manufactured in a range of basket sizes. 
with capacities up to 5 100 cubic inches. For 
further information and a copy of the Bas- 
ket Strainer Catalog LST. write Plast-0- - 
Matic Valves. Inc., 430 Route 46, Totowa, 
NJ 07512. 

Training Program 
A new training program designed to help 

employees recognize the importance of 
workplace safety has been released. The 
program. a videotape supported by a self- 
study workbook, can be used one-on-one 
with new employees or in a group meeting 
as a refresher for current employees. Direct 
inquiries to "Safety Orientation-Employ- 
ees," Du Pont Safetv and Environmental 
Resources. P.O. BOX' 80800, Wllmlngton, 
DE 19880-0800. 

Viscometer 
The availability of a viscometer capable 

of measuring viscosities from I to I OI mPa.s 
has been announced through literature. The 
product is suited for a variety of applica- 
tions including the testing of oils, polymer 
solutions, slurries, paints, inks, lotions, 
creams, foods, and PVC plastisols. For fur- 
ther details on the model VT501 visometer, 
write Fisons Instruments 2491 1 Avenue 
Stanford, Valencia, CA 91355. 

I Tank and Drum Wash System 
I 

A newly developed high pressure tank 
and drum wash system with pneumatically 

/ driven spray nozzles is the subject of re- 
cently released literature. The tank washer 
reportedly can accommodate tote tanks and 
portable tanks ranging from 24 in. to 60 in. ' in diameter. Complete systems can include 

1 a distillation unit, transfer pumps, and tank- , age. all controlledand monitored by amicro- 
processor. Direct all inquiries to Solvent 
Recovery Systems, 711 Foxwood Dr., I Oceanside, CA 92057. 
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Coming Events 

FEDERATION MEETINGS 

For information on FSC T meetings, contact Federation of Societies 
for Coatings Technology, 492 Norristown Rd., Blue Bell, PA 19422 
(215) 940-0777, FAX: (215) 940-0292. 

(Nov. 4-6)-69th Annual Meeting and 56th Paint Industries' Show. 
Convention Center, Toronto, Ontario, Canada. 

(May 12-17)-Federation "Spring Week." Seminar on the 13 and 
14; Board of Directors Meeting on May 15; and Society Officers 
Meeting on May 16. Sheraton Society Hill Hotel, Philadelphia, PA. 

(Oct. 21-23)-70th Annual Meeting and 57th Paint Industries' 
Show. McCormick Place, Chicago, IL. 

(Oct. 27-29)-71st Annual Meeting and 58th Paint Industries' 
Show. World Congress Center, Atlanta, GA. 

SPECIAL SOCIETY MEETINGS 

1991 

(Feb. 6-8)-Southern Society. 18th Annual Water-Borne, Higher- 
Solids, and Powder Coatings Symposium. Co-sponsored by the 
Department of Polymer Science at the University of Southern Missis- 
sippi (USM). New Orleans, LA. (Robson F. Storey and Shelby F. 
Thames, Co-Organizers, WBHS&PC Symposium, Dept. of Polymer 
Science, USM, Southern Station, P.O. Box 10076, Hattiesburg, MS 
39406-0076). 

(Feb. 18-20)-Western Coatings Societies' 20th Biennial Sympo- 
sium and Show. Hilton Hotel, San Francisco, CA. (Patricia Stull, 
Pacific Coast Chemicals, 2424--4th St., Berkeley, CA 94710). 

(Mar. 13-15)-Dallas and Houston Societies. Southwestern Paint 
Convention. Dallas, TX. 

(Apr. 3-6)-Southern Society Annual Meeting. The Peabody Hotel, 
Memphis, TN. (Vernon Sauls, McCullough & Benton, P.O. Box 272360, 
Tampa, FL 33688). 

(May 2-4)-Pacific Northwest Society. Annual Symposium. 
Mer~dlen Hotel. Vancouver, British Columbia, Canada. (John P. 
Berghuis, Kronos Canada, Inc., 3450 Wellington Ave., Vancouver, 
B.C., Canada V5R 4Y4). 

(June 6)-Cleveland Society. 34th Annual Technical Confer- 
ence. B.F. Goodrich R&D Center, Brecksville, OH. (Devilla Moncrief, 
Shewin-Williams Co., Cleveland Technical Center, 601 Canal Rd., 
Cleveland, OH 441 13). 

(June 7-8)Aoint  Meeting of the St. Louis and Kansas City 
Societies. Holiday Inn, Lake of the Ozarks, MO. 

OTHER ORGANIZATIONS 

(Nov. 24)-"Surface Finishing in the 1990s-The Way Ahead." 
Conference and exhibition sponsored by The Metal Finishing Asso- 
ciation. Holiday Inn, Near Windsor, England. (The Metal Finishing 
Association, 27 Frederick St., Birmingham B1 3HJ, England). 

(Nov. 25-30)-"Basic Corrosion." Course sponsored by the Na- 
tional Association of Corrosion Engineers (NACE), London, England. 
(NACE Europe, P.O. Box 251, Guildford, Surrey, GU1 3DJ, United 
Kingdom). 

(Nov. 25-30)-"Corrosion Control in Oil and Gas Production." 
Course sponsored by the National Association of Corrosion Engi- 
neers (NACE), London, England. (NACE Europe, P.O. Box 251, 
Guildford, Surrey, GU1 3DJ, United Kingdom). 

(Nov. 26-28)-ASE '90. The Fourth International Conference and 
Exhibition on Adhesives, Sealants, and Encapsulants. Amsterdam, 
The Netherlands. (ASE '90 Administration Office, Network Exhibi- 
tions & Conferences Ltd., Printers Mews, Market Hill, Buckingham 
MK18 IJX, United Kingdom). 

(Dec. 2-7)-SSPC '90. Conference and Exhibition sponsored by 
the Steel Structures Painting Council (SSPC). Opryland Hotel, Nash- 
ville, TN. (SSPC, 4400 Fifth Ave., Pittsburgh, PA 15213-2683). 

(Dec. 3-5)-"Electrochemical Techniques for Corrosion Meas- 
urement." Fifth Annual Symposium sponsored by EG&G Princeton 
Applied Research. St. Louis, MO. (Ruth Rearick, EG&G Princeton 
Applied Research, P.O. Box 2565, Princeton, NJ 08543). 

(Dec. 3-7)-"Fundamentals of Chromatographic Analysis." Short 
course sponsored by Kent State University (KSU). Kent, OH. (Carl J. 
Knauss, Director, Cooperative and Continuing Education, Chemistry 
Dept., KSU, Kent, OH 44242). 
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(Dec. 3-7)-First North American Research Conference on Or- 
ganic Coatings Science and Technology. Co-sponsored by The Divi- 
sion of Polymeric Materials Science and Engineering, American 
Chemical Society. Marriott Hilton Head Resort, Hilton Head, SC. 
(Angelos V. Patsis, Director, Institute of Materials Science. State 
University of New York, New Paltz, NY 12561). 

(Dec. 9-14)-"Polymer Chemistry: Principles and Practice." Course 
sponsored by The American Chemical Society (ACS). Virginia Tech, 
Blacksburg, VA. (ACS, Dept. of Continuing Education, Meeting Code 
VP19003, 1155 Sixteenth St., N.W., Washington, D.C. 20036). 

(Jan. 28-30)-"Concrete: Surface Preparation, Coatings and Lin- 
ings, and Inspection Techniques." Symposium sponsored by Na- 
tional Association of Corrosion Engineers (NACE). J.W. Marriott 
Hotel, Houston, TX. (NACE Education and Training Dept., P.O. Box 
218340, Houston, TX 7721 8). 

(Feb.)-Inter-Society Color Council Williamsburg Conference. 
Williamsburg, VA. (Louis A. Graham, Lou Graham & Associates, Inc.. 
1207 Colonial Ave., Greensboro, NC 27408). 

(Feb. 3-8)-"Protective Coatings and Linings.'' Course sponsored 
by the National Association of Corrosion Engineers (NACE), London, 
England. (NACE Europe, P.O. Box 251, Guildford, Surrey, GU1 3DJ, 
United Kingdom). 

(Feb. 3-8)-"Cathodic Protection: Theory and Data Interpreta- 
tion." Course sponsored by the National Association of Corrosion En- 
gineers (NACE), London, England. (NACE Europe, P.O. Box 251, 
Guildford, Surrey, GU1 3DJ, United Kingdom). 

I Glycidyl Esters of Neo Decanoic Acid I 
REDUCED VOC: I 
a epoxy functional 

low viscosity 
(approx. 10 cP) 

R. 0 

RESIN 
INTERMEDIATES: 1 
a stable "fatty acid" - 

structure 
a cost-effective source 

of hydroxyl 

For more information call 
1 -800-526-0749 
samples available - 

I Erron Chemical CO., P.O. 50x3272, Houston,TX 77253 CHEMICAL 
hteohnicdassiYIIce(. ( 7 : ) Y 6 6 2 0  - I 

(Feb. 17-20)-14th Annual Meeting of The Adhesion Society, 
Bellview Biltmore Hotel, Clearwater, FL. (Howard M. Clearfield, IBM 
T.J. Watson Research Center, P.O. Box 218, MIS 38-145, Yorktown 
Heights, NY 10598). 

(Feb. 17-22)-"Basic Coating Inspection." Session I of the Inter- 
national Coating lnspector Training and Certification Program. Spon- 
sored by the National Association of Corrosion Engineers (NACE), 
Sheffield, England. (NACE Europe, P.O. Box 251, Guildford, Surrey, 
GU1 3DJ, United Kingdom). 

(Feb. 17-22)-"Intermediate Coating Inspection." Session II of 
the lnternational Coating lnspector Training and Certification Pro- 
gram. Sponsored by the National Association of Corrosion Engineers 
(NACE), Sheffield, England. (NACE Europe, P.O. Box 251, Guild- 
ford, Surrey, GU1 3DJ, United Kingdom). 

(Feb. 19-22)- PDCA Annual Convention and Paint and Paper 
Pro Show. Sponsored by Painting and Decorating Contractors of 
America (PDCA). Atlanta Marriott Marquis, Atlanta, GA. (PDCA, 
3913 Old Lee Highway, Ste. 33-0, Fairfax, VA 22030). 

(Mar. 4-8)-Corrosion191 sponsored by the National Association 
of Corrosion Engineers (NACE). Cincinnati, OH. (NACE, Conference 
Manager, P.O. Box 218340, Houston, TX 77218). 

(Mar. 11-15)-62nd lntroductory Short Course on the Basic Com- 
position of Coatings. Sponsored by University of Missouri-Rolla (UMR), 
Rolla, MO. (Norma R. Fleming, Sr. Continuing Education Coordina- 
tor. UMR. 119 M.E. Annex. Rolla. MO 65401-0249). 

(Mar. 12-15)-Corrosionl91. Sponsored by National Association 
of Corrosion Engineers (NACE). Cincinnati Convention Center, Cin- 
cinnati, OH. (NACE, P.O. Box 218340, Houston, TX 772181. 

(Mar. 19-21)-"farbe t lack 91 ."The First Congress Exhibition for 
the Coating, Printing Inks, Adhesives, and Sealants Industry. Spon- 
sored by farbe + lack. Nuremberg Exhibition Grounds, West Ger- 

- many. (Klaus Geissler, Manager. Events Division, Curt R. Vincentz 
1 Verlag, Postfach 62 47,3000 Hannover 1, West Germany). 

(Mar. 25-29)-22nd lntroductory Short Course on Paint Formula- 
tion. Sponsored by University of Missouri-Rolla (UMR), Rolla, MO. 
(Norma R. Fleming, Sr. Continuing Education Coordinator, UMR, 
119 M.E. Annex, Rolla, MO 65401-0249). 

(Apr. 3-5)-Hazardous Materials Management Conference and 
ExhibitionlCentral (HazMaffCentral '91). O'Hare Exposition Center, 
Rosemont. IL. (Tower Conference Management Co., 800 Roosevelt 
Rd., Bldg. E-Ste. 408, Glen Ellyn, IL 60137-5835). 

(Apr. 22-25)-The Euro-Asian lnterfinish lsreal 1991. Confer- 
ence sponsored by the Metal Finishing Society of Isreal. Herzlia, 
Isreal. (Secretariat, Ortra, Ltd., 2 Kaufman St., Tel-Aviv 61500, Is- 
real). 

(May)-ASTM Committee 0-8 on Metallic and Inorganic Coat- 
ings meeting. Atlantic City, NJ. (George A. DiBari, lnternational 
Nickel Co., Park 80 West-Plaza Two, Saddle Brook, NJ 07662). 

(May 29-31)-Fourth lnternational Symposium on Polymer Analy- 
sis and Characterization; June 1-2-Short course "Major Polymer 
Characterization Techniques and Methods." Baltimore Inner Harbor, 
MD. (Judith A. Watson, Professional Association Management, 750 
Audubon, East Lansing, MI 48823). 

(June 3-7)-22nd Annual Short Course on "Advances in Emul- , sion Polymerization and Latex Technology." Sponsored by Lehigh 
University, Bethlehem, PA. (Mohamed S. El-Aasser. Emulsion Poly- 

I mers Institute, Lehigh University, 111 Research Dr., Bethlehem, PA 
18015). 

(June 12-14)-SURCON '91, "Developments in the Science of 
Surface Coatings." Moat House lnternational Hotel, Stratford-upon- 
Avon, England. (Simon Lawrence, CIBA-GEIGY Pigments, Hawkhead 
Rd., Paisley, Renfrewshire PA2 7BG, Scotland). 

(June 19-21)-First lnternational Symposium on Environmental 
Effects on Advanced Materials. Sponsored by National Association 
of Corrosion Engineers (NACE). Catamaran Resort Hotel, San Di- 
ego, CA. (NACE Customer Service Dept., P.O. Box 218340, Hous- 
ton, TX 77218). 

(July 7-12)-Seventh lnternational Conference on Surface and 
Colloid Science (ICSCS). Sponsored by the lnternational Association 
of Colloid and Interface Scientists, Universite de Technologie de 
Compiegne, France. (M. Clausse, Secretariat of the 7th ICSCS, c/o 
Wagons-Lits Tourisme, B.P. 244, 92307 Levallois-Perret Cedex, , France). 

94 Journal of Coatings Technology 



(Sept. 10-12)-North American Hazardous Materials Manage- 
ment Conference and Exhibition. Sponsored by HazMat Worldmaga- 
zine. Cobo Hall, Detroit, MI. (Tower Conference Management Co., 
800 Roosevelt Rd., Bldg. E, Ste. 408, Glen Ellyn, IL 60137-5835). 

(Sept. 29-Oct. 2)-RADTECH Europe '91 Conference and Exhi- 
bition. Edinburgh Exhibition and Trade Centre, Edinburgh, Scotland. 
(Exhibit Manager, RADTECH 91, c/o FMJ International Publications 
Ltd., Queensway House, 2 Queensway, Redhill, Surrey, RH1 lQS, 
United Kingdom or Conference Secretary, RADTECH '91, c/o PRA, 
Waldegrave Rd., Teddington, Middlesex, TW11 8LD, England). 

(October)-ASTM Committee B-8 on Metallic and Inorganic Coat- 
ings meeting. Philadelphia, PA. (George A. DiBari, lnternat~onal 
Nickel Co., Park 80 West-Plaza Two, Saddle Brook, NJ 07662). 

(Oct. 2-4)-Hazardous Materials Management Conference and 
ExhibitionISouth (HazMaffSouth). Sponsored by HazMat Worldmaga- 
zine. Georgia World Congress Center, Atlanta, GA. (Tower Confer- 
ence Management Co., 800 Roosevelt Rd., Bldg. E, Ste. 408, Glen 
Ellyn, IL 60137-5835). 

(Nov. 4-5)-"Electrochemical Impedance: Analysis and Interpre- 
tation." Symposium sponsored by ASTM Committee G-1 on Corro- 
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(Nov. 68)-POWDEX. Organized by Cahners Exhibition Group. 
Georgia World Congress Center, Atlanta, GA. (Angela Piermarini, 
Show Manager, Cahners Exposition Group, 1350 E. Touhy Ave., 
P.O. Box 5060, Des Plaines, IL 60017-5060). 

(Feb. 23-26)-Williamsburg Conference, "Comparison of Color 
Images Presented in Different Media." Co-sponsored by the Inter- 
Society Color Council and the Technical Association of Graphic Arts, 
Colonial Williamsburg. VA. (Milton Pearson, RIT Research Corp., 75 
Highpower Rd., Rochester, NY 14623). 

(Oct. 25-30)-Fourth Corrosion and Protection lberoamerican 
Congress and First Panamerican Congress on Corrosion and Pro- 
tection. Mar del Plata, Argentina. (CIDEPINT, 52 entre 121 y 122, 
1900 La Plata, Argentina, South America). 
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VCumSug ' from &illman 

I trust that enough time has elapsed for recovery 
from the publication of our first edition of John Warner's 
excerpts from "The Little Pun Book." If not, continued 
reading is not required. 

*A couple went out on adate Dutch treat and danced 
check to check. 

Children are like flannel. They shrink from washing. 
.Written on a menu in a Texas restaurant: "Remem- 

ber the a la mode!" 
*A burlesque queen got a strip de carcass infection. 
*A man moved to Kansas City with the firm convic- 

tion that Missouri loves company. 
.Absinthe makes the heart grow fonder. 
.Two canon balls got married and had beebies. 
-There was a knock at the hospital room door. "Who 

goes there," said the patient, "friend or enema?" 
Well, that does it for me-for this month. Beware of 

the future! 

-"I don't think I look 35," said a man to his wife on his 
birthday. "Do you?" "No," she replied, "but you used to!" 
-The golfer confidently eyed the next hole and re- 
marked to his caddy: "Easy,-this should be good for a 
long drive and a putt." His swing, however, hit the sod 
and pushed the ball only a few feet. "Now," said the 
caddy, "for a hell of a putt." 
-Worry is like a rocking chair. -It will give you some- 
thing to do but it won't get you anywhere. 
-Don't think of it as losing your hair-think of it as 
having more face to wash. 

-The Lion 

5. Pilots should carry hankies in a hand position to 
wipe off goggles. 

6. Riding on steps, wings, or tail of a machine is 
prohibited. 

7. In case an engine fails on takeoff, land straight 
ahead regardless of obstacles. 

8. Do not trust altitude instruments. 
9. If you see another machine near you, get out of 

its way. 
10.No machine must taxi faster than a man can 

walk. 
11, Before you begin a landing glide, see that no 

machine is under you. 
12. Hedge-hopping will not be tolerated. 
13. No spins on back or tail slides will be indulged in, 

as they unnecessarily strain the machine. 
14. Pilots will not wear spurs while flying. 
15. If an emergency occurs while flying, land as 

soon as possible. 
-Leo Aikmann in the 1974 Farmer's Almanac 

-Sign in a maternity shop: "We provide the accesso- 
ries after the fact." 
-Sign in a local bank: "If your husband is losing inter- 
est tell him to see us." 
-Sign on a motel: "You do the driving and leave the 
rest to us." 
-Sign in an obstetrician's office: "Pay as you grow." 

-More from the Farmer's Almanac 

Education is what you get from reading the fine 
print. Experience is what you get from not reading it. 

U.S. Air Service Operation Regulations for 1920 A bridegroom is someone who lost his liberty in the 
pursuit of happiness. 

Here are the rules as presented by the Lockheed 
Southern Star, 1920: 

1. Don't take the machine into the air unless you 
are satisfied it will fly. 

2. Never leave the ground with the motor leaking. 
3. Don't turn sharply when taxiing. Instead of turn- 

ing short have someone lift the tail around. -Herb Hillman 
4. Never get out of the machine with the motor Humbug's Nest 

running until the pilot relieving you can reach the en- P.O. Box 135 
gine controls. Whitingham, VT 05361 

96 Journal of Coatings Technology 



'LIQUID 
'NATROSOK FPS 

You asked for it. . . we listened! 
Now Natrosolm hydroxyethylcellulose, the 

paint thickeners with the best balance of prop- 
erties, give you the added benefits of a new 
liquid form. 

As a Fluidized Polymer Suspension, 
Natrosol FPS can be added at any step in the 
paint-making process. It makes viscosity post- 
adjustment much easier. The bottom line is 
that this new delivery system can mean more 
gallons of paint from your present facilities. 

And you still get all the film build, spatter 
resistance, color acceptance, and bioresistance 
you've come to expect from the Natrosol family 
of HEC products: Natrosol, Natrosol B, and 
Natrosol Plus. 

Call or write for a demonstration and for 
an economic analysis. 

AQUALON COMPANY 
Little Falls Centre One 
Wilmington, DE 19850-5417 
Phone 800-345-8104 
a HERCULES INCORPORATED Campany 

A 
A 

Handles 
easier. 

Dissolves 
faster. 

Boosts 
~raduction. 



dOY81STENT NO matter what type of coating you produce, SST 
j, Grind ' is PTFE that gives the slip pbrtion of scuff and mar 

Color resistance. Now you can make a more consistent 
i - product using pourable FluoroSPERSE. 7 - -  

Body , . 
' Haze 

Shamrock has made SST to rigid specifications for 
many years. We developed the original product to 

Spekkle meet grind standards for every film thickness. 

1 Solids Now we have the most modern equipment to pro- 
Viscosity '. . vide even greater control over non-settling PTFE 
Wetting dispersions. Shamrock 

FluoroSPeRSE and FluoroGRAY are available at ~ ~ ~ ~ ~ ~ ~ ~ ~ ! q i e  

I 
levels of 50 to 75% PTFE in varnish, gel or paste. Newark, N. J. OT114 
All pourable and non-settling. 

r 
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