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Laser lnter~erometry 
Method for Internal Stress 
Measurement in Coatings 



Complying with the OSHA Hazard ~ $ ~ m ~ h  ' .. . , $,@e8F st-s biocides available as the incan 
Standard means you must now fully 8 . l & I h e ~ t ~ ~ n & ~ r p i n g a d h e s i w s ,  latex emu)ams, 
ployees of the risks associated with d w h ~ 8 u r & t ~  " "*&Oo%b? @ b u s  sygtems! Especially if it also assures 
hazardous substances used in your operations. W u l d n ' t y o u  the same-or better-economy, effectiveness, and 
it be best if you could tell them that you're using one e m f - u s e  as the hiocide you currently buy? 



Fhe best reason to use 
CALGON@Biocides may be their I remarkably  OW hazards potential. 
!An Even Better One Is Their Superior LOOK AT OUR S ~ F E T Y  ~ N D  PERFORMAWE DATA 
)Performance As In-Can Presen/atives. 

st-effective performance you want ... with less of the 

1 ~ -  3'2'- ... \;i-'?~lAr\'C:!l \:'ITIi LOl",ESI RISK 
or maximum benefits, consider our TEKTAMERa 
roducts. Available as either aqueous dispersions or 
owder, these broad-spectrum biocides have the best 
)xicology profile of any biocide in the Calgon line. 

I HMIS RATING: 2-0-0 
I No mercury, phenols, or heavy metals 
I Doesn't contain nor generate formaldehyde 
I EPA-registered and FDA-accepted 
No fish or wildlife warning required 

I No detoxification needed for normal disposal 

t C 39CjT:C:!QN !i\l:TH LESS F09VAI.DEHWE 
you plan to continue using-or switch to using-a 

, rmaldehyde-generator, first talk with us about Calgon's 
new BIOCHEK@240. At use levels identical to the 

ost commonly used brand, this non-yellowing, low- 
scosity, water-clear, liquid Calgon biocide provides 1 e same economical, effective performance ... WITH 

bgnificantly less free formaldehyde and substantially 
less generated formaldehyde. 

HMIS RATING: 1-0-0 
Contains four times less free formaldehyde 
Generates five times less formaldehyde 
EPA registered 
No fish or wildlife warning required 

1 Doesn't irritate or sensitize the skin 
Non-corrosive 
No detoxification needed for normal disposal 

the advantages of BIOCHEKB240 are especially 
hportant since proposed regulations to reduce per- 
nlss~ble formaldehyde levels in the work place, and 
)extend OSHA Hazard Communications requirements 
D end-users, may be enacted. 

In addition to their low hazards potential, Calgon 
biocides have already proven to be among the most 
cost-effective in..can preservatives available for paints, 
adhesives, latex emulsions, and other aqueous systems. 

m Rapid, long-lasting kill of broad spectrum of 
bacteria-including hard-to-control "wild strains" 
Added protection against fungi and yeast 
Compatible with other ingredients in end-use 
formulations 
Effective across broad pH range 

" Protects at economically low dosages 

TEKTAMER8and BIOCHEK8, along with other biocides 
in our line, have been intensively evaluated by Calgon, 
at independent laboratories, and in plant operations.. 

We can provide you the data and support you need as 
you work to comply with the OSHA Hazard Communi- 
cations Standard. Plus the technical service and 
laboratory support you need to evaluate use of our 
products in your formulations. 

Let us show you exactly how Calgon preservatives 
compare-on safety and performance-with other 
available biocides. Write or telephone: Jim Farmerie, 
Marketing Manager, Specialty Chemicals Group, 
Calgon Corporation, P.O. Box 1346, Pittsburgh, PA 
15230. (Telephone: 4121777-8000.) 

A SafetylPerformance Bonus ( I 
Calgon biocides are available 
in returnable liqui-bins that 
contain the equivalent of 5 
drums. Let us show you how 
this can help you minimize 
the risks, costs, and problems 
associated with buying, 
storing, handling, and dis- 
posing of drums. 

TEKTAMERmand BIOCHEK'are reg~stered trademarks of Merck & Co . InC 

SUBSIDIARY OF MERCK & CO.. INC. 
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, '. 2.- 
'?GPederation membership has grown steadily over the years and we are very proud to 

announce that the goal d7.000 in '86 has been attained. That's quite an achievement for 
the Federation-which began with 14 members back in the 20's. The 5,000 mark was 
reached in 1968. 

And what is relly ternarkable is that them has never been a decline. However slight, 
the ranks k h e d  upward yearly. 

Mwt of the members fall into two major classes: Active (Paint People)4,8QO and 
Associate (Supplier People)-1,900. The remainhg 400 members are Educators, Retir- 
ees, and Honotaries. 

The Societies (them are 26) with more than 300 members are: Chicag&(iO, Los 
A n g e l e e ,  New York-57% SouthedW, T o r o n t e ,  Cleveland-360, and 
Detroit-350. The two Societies (Birmingham and Mexico) outside of the U.S. and 
Canada account for 330 members. 

A separate membership category is Affiliat-for those quafIRed coatings i&try 
personnel whose location of employment is not within the boundaries of any Society. 
T h m  are about 40 such members now-fmm 18 other countries. This class of member- 
ship will s w l y  incmwe as reguests for ''afliliation'' are being received from around the 
globe. 

As the world gets smaller, Federation membership will get bigger. At the historical rate 
of p w t h ,  them will be someone from every coatings-producing country among the 9,000 
in 2000. 

#&B Frank J. Borrelle, 

Executive ~ice-~resident 





COATINGS SOLVENTS 
JUST COT STRONGER. 

For over 50 years, 
Union Carbide's solvents 
have carried a lot of weight 
in the coatings industry. 
And now our broad line of 
these products has added 
new muscle. 

With solvents like 
UCAR Ester EEP as an 
alternatiire to ethylene 
glycol monoethyl ether 
acetate. UCAR MAK for 
higher solids coatings. 
And UCAR PM and 
PM Acetate Solvents for 
a variety of industrial 
applications. 

And new products 
are just one of our strong 
suits. Our long-term 
expertise in solvents 

technology, continuing 
R&D, sophisticated dis tri- 
bution network, and tech- 
nical support systems are 
unmatched in the industry. 

To find out more 
about what we have to offer, 
call your Union Carbide 
Sales Representative, con- 
tact one of our manv distrib- 
utors located throighout 
the nation, or write-to 
us at Dept. K3442, Old 
Ridgebury Road, 
Danbury, CT 0681Z 

What we have to say 
just may put you on top of 
the world. 

UCAR Solvents 



- LASER INTERFEROMETRY METHOD FOR INTERNAL 
STRESS MEASUREMENT IN COATINGS-R.N. O'Brien 
and W. Michalik 

Journal of Coatings Technology, 58, No. 735, 25 (Apr. 1986) 

A novel method of measuring the internal strain developed 
in drying paint is presented. As usual the paint is applied to 
a metallic strip of known dimensions and modulus. The 
drying paint causes bending of the plate as stress develops 
in the paint. A small mirror attached to the end of the plate 
is one part of a modified Michelson laser interferometer. 
The number and spacing of the fringes in the mirror 
changes as the mirror moves to reduce the light path and 
change the angle of reflection. Great accuracy can be 
obtained by projecting the fringes for viewing at a distance, 
by using lengthy plates, by using plates with a lower modu- 
lus and thicker paint films. The apparatus is inexpensive 
and can be easily stored when not in use. 

NATURAL SILICAS IN COATINGS-W.J. Polestak and 
T.D. Thompson 

Journal of Coatings Technology, 58, No. 735, 31 (Apr. 1986) 

Silica extender pigments obtained from natural sources 
have been used in various coating systems for some time. 
A brief review of the microcrystalline silicas available to the 
paint formulator is included for reference purposes. Cost 
reduction and sheen control are recognized as attributes of 
ground natural silica. Properties of the finer or micronized 

i 

absorption, are covered to indicate potential contributions 

I 
natural silicas, such as lower pigment abrasion and low oil I 
to the traditional as well as new coating systems. I 

I 
COLOR TOLERANCES IN AUTOMOTIVE PAINTS-- I H. Terstiege 

Journal of Coatings Technology, 58, No. 735,37 (Apr. 1986) 

Existing color tolerances for non-metallic paints in the Ger- 
man automobile industry were investigated to achieve a 
compromise for tolerance fields in the chromaticity dia- 
gram. When paint is applied to a car on the production line 
or for touch-ups, color tolerances can be enlarged by a 
given factor. This concept involves the potential for me& 
suring and controlling the color of the paint at the produc- 
tion line, which is now possible with new instrumentation. 

SPECIFICATIONS AND CONFIDENCE LIMITS.. .ARE 
THEY RELATED?-E.L. Cairns 

Journal of Coatings Technology, 58, No. 735.43 (Apr. 1986) I 
The mathematical confidence limit is a useful tool to set 
achievable specifications. Statistics are calculated from a 
sampling of product history and describe the percentage of 
product which has fallen within various limits. Done proper- 
ly, this method will serve to set reasonable specifications 
and provide information upon which gains in product uni- 
formity can be made to the benefit of both supplier and I 
nurchaser. 

Journal of Coatings 
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---a CwI - -.-- special-purpose polymers 
I f 

I I r n  

L m r u r u  , "". ". ImIW.Y..II I job easier. 
General-purpose polymers require extra work applications as coatings, inks, adhes~ves. 
by the formulator to overcome their limitations concrete sealers, furniture finishes and floor ,;j;, 
and come up with the exact properties and polishes. & 
economics needed for a particular application. With each polymer, our on-line data base can 

Our "specials" do that additional work for provide starting formulations to get you into pro- 
You. duction fast. 

Polyvinyl offers the broadest line of special- 
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Special Purpose Coatings To Be the Focus 
Of FSCT Seminar in Pittsburgh, May 13-14 

"Special Purpose Coatings" is the sub- 
ject of a one and one-half day seminar 
sponsored by the Federation on May 13- 14 
at the Sheraton Hotel at Station Square, 
Pittsburgh, PA. 

Maintenance coatings systems formu- 
lated for definite end uses have become 
highly sophisticated and specialized. These 
coatings have been placed in the category 
of Special Purpose Coatings by the U.S.  
Bureau of Census, and as distinguished 
from architectural and industrial (OEM) 
coatings, have become the fastest growing 
group of all paints and coatings. 

The seminar will explore the role of spe- 
cial purpose coatings, their importance, 
and what makes them different. Featured 
will be presentations by knowledgeable in- 
dustry speakers on the application, inspec- 
tion, performance, and generic composi- 
tion of these products. 

Program 
Included in the program will be presen- 

tations on: 
"Heavy Duty Maintenance Coatings 

Systems for Steel" (Types available, their 
properties and performance). 

"The Maintenance of Bridges" (Appli- 
cation problems, types of coatings used 
and performance. The importance of 
bridge safety). their application and performance proper- "Aerosol Packaged Coatings" (Types 

"Coatings Systems Specifications De- ties). available, their use and convenience). 
velopment by the Steel Structures Painting "Marine Paint for Large Ships and Off- "Automotive Refinish Coatings" (Pres- 
Council" (Research & development). shore Structures" (Types used, application ent day auto refinishing systems, their per- 

"Traffic Marking Paints" (Types used, procedures and performance properties). formance properties). 
"Fire Retardant Paints" (Where they are 

indicated, their application and impor- 
tance). 

I 1986 Membership Directory Available from Federation 

The 1986 Annual Membership 
Directory (Year Book) of the Feder- 
ation of Societies for Coatings Tech- 
nology (FSCT) is available. 

L~sted in the annual directory are 
the names, companies, addresses, 
and telephone numbers of the 7,000 
Federation members by Society. 
The publ~cation also provides an 
alphabetical index of members and 
includes informative details on Offi- 

cers, the Board of Directors, Com- 
mittee Members, and By-Laws. 

The Year Book, included with 
membership in the Federation, is 
available to non-members for $20 
per copy. To place orders, contact 
Ms. Meryl Cohen, Federation of 
Societies for Coatings Technology, 
1315 Walnut St . ,  Suite 832,  
Philadelphia, PA 19107, or call 
(215) 545-1506. 

"Inspection of the Finished Paint Job" 
(How to be certain that specifications have 
been followed). 

"Special Coatings Systems for Meat and 
Food Packaging Plants, and Refineries and 
Petrochemical Plants" (To include other 
specialized maintenance requirements). 

Speakers 
Industry experts scheduled to speak 

include: 
David R. Miller, Director of Coatings 

Operations, Redland-Prismo Corp.. Can- 
ton. GA. will discuss the availability and 
performance of the many types of Trc~fJir 
Mnrking Pi1int.s. 

14 Journal of Coatings Technology 



Bob Hill, Manager of Consumer Product 
Development, Rust-Oleum Corp., Evan- 
ston, IL, will speak on the use and conve- 
nience of Aerosol Puckaged Coctrings. 

Dr. Bernard Appleman, Director of 
Steel Structures Painting Council, Pitts- 
burgh. PA, will discuss coatings systems 
and Specification.sfor Srructurcrl Steel Pro- 
tection. 

An official of the Pennsylvania Dept. of 
Transportation, will discuss the problems 
of Steel Bridge Mointennnce cmd Sufety. 

Kenneth Trimber, Vice-President, KTA 
Tator Associates. Pittsburgh, PA, will 
make a presentation on the mechanics of 
conducting an Inspection rf the Finished 
Paint Job. 

Bill Rains. Vice-President and Technical 
Director. Albi Div. o f  Stanchem. Inc., 
E. Berlin, CT, will discuss the perfor- 
mance and use of Fire Retcrrdcrnt Coatings. 

J. I .  Bracco, Market Manager for Main- 
tenance and Construction Coatings, Mobay 
Chemical Corp., Pittsburgh, PA. will dis- 
cuss the features of  High-Prrfurmance 
Corrosion-Re.~istant Coating Systems. 

John White, Field Technical Manager, 
Devoe Marine Coatings Co., Div. of Grow 
Group, Inc., Louisville, KY, will speak on 
Marine Coarings for Ships and Off-Shore 
Str~ictures. 

Other industly experts will appear on the 
program to provide interesting and valu- 
able information. Included will be three 
"Open Forum" sessions where speakers 
w i l l  answer questions from the audience. 

Registration 
To register. lill out accompanying form 

and return with payment to Federation of 
Societies for Coatings Technology. 13 15 
Walnut St., Suite 832. Philadelphia. PA 
19107. Registration fee is $125 for FSCT 
members; $155 for non-members; after 
May I, registration fee is $165 for evcry- 
one. (Payment must be in U.S. funds. pay- 
able in U.S. banks.) 

Included in the registration fee is conti- 
nental breakfast. luncheon. coffee breaks, 
and copies of talks. as well as bus transpnr- 
tation to airport at completion of seminar. 
Pletr.se note reJ'erence to bus on rrgistrcr- 
tiot~fi)rtn, cmd check crppropritrte ho,r. 

Note: No refund for cancellations re- 
ceived after May 9. 

Housing 
Headquarters hotel is the Sheraton Hotel 

at Station Square, located at the doorstep of 
downtown Pittsburgh, overlooking the 
"Golden Triangle" area. 

To obtain complete program informa- 
tion. contact Federation headquarters, 
1315 Walnut St., Philadelphia. PA 19107; 
or telephone 2 15-545- 1506. 

SPECIAL PURPOSE COATINGS SEMINAR I 
REGISTRATION FORM I 

Registration fees: $125 (FSCT members); $155 (non-members) 
$165 for everyone after May 1 I 

Check must accompany registration form. Make checks payable to Federation 
of Societies for Coatings Technology. (Payment must be made in U.S. funds 
payable in U.S. banks.) 

NICKNAME (For Registration Badge) 

FULL NAME 

JOB TITLE I 
COMPANY PHONE I 
ADDRESS I 
CITY STATE ZIP 
Name of Federation Society 
Of Which You Are A Member 
I will will not use the Federation bus to Greater Pittsburgh Intema- 
tional Airport at conclusion of seminar. 

No refund for cancelled registrations received aiier May 8. 
Return form and check to: Federation of Societies for Coatings Technology 

1315 Walnut Street, Suite 832 
Philadelphia, PA 19107 

IF YOU REQUIRE HOUSING AT THE SHERATON 
COMPLETE FORM BELOW 

HOUSING FORM 
Sheraton Hotel at Station Square 

NAME I 
ADDRESS I 
CITY STATE ZIP I 

Before 6 pm 
Arrival D a t e d  Late* Departure Date 

Please reserve: Single Room rate is $80 single and $90 
double occupancy (per night) 

Doublenwin - 
'Resewations will be held until 6:00 pm. If arrival is after 6:00 pm, hotel requires deposit 
for one night's lodging to guarantee availability. Make check payable to "Sheraton 
Hotel at Station Square." 

Note: Reservafions must be made no later then April 24 to guarantee availability and 
rates. 

Return this form to: Federation of Societies for Coatings Technology 
1315 Walnut Street, Suite 832, Philadelphia, PA 19107 

Vol. 58, No. 735, April 1986 



Over 90% of Exhibit Space Reserved 
For Largest Paint Show in FSCT History 

The Paint Industries' Show of the Feder- 
ation of Societies for Coatings Technology 
will be held at the Georgia World Congress 
Center, Atlanta, GA, November 7-9, and 
will feature the products and services of the 
suppliers to the coatings industry. Current- 
ly, over 91% of available exhibit space is 
contracted and, with 6,000 industry per- 
sonnel expected to attend, exhibit hours 
have been expanded to: 11:00 am - 5:30 
pm, on Wednesday, November 5; 9:00 am 
- 5:30 pm, on Thursday, November 6: 
and 9:00 am - 3:00 pm, on Friday, 
November 7. 

Technical Program 

The 1986 Annual Meeting of the Feder- 
ation will be held in coniunction with the 

Color 
Regulatory Compliance 
Manufacturing Seminar 
Mattiello Memorial Lecture 
Roon Awards Competition Papcrs 

Hotels and Reservations 

The Federation headquarters hotel will 
be the Atlanta Marriott Marquis. Other 
hotels which have reserved blocks of 
rooms are: Atlanta Hilton. Atlanta Marriott 
Downtown, Holiday Inn-Downtown. Hyatt 
Regency, Omni International, Ritz Carl- 
ton, and Westin Peachtree Plaza. All re- 
quests for housing must be furnished on the 
official housing form which will be mailed 

Paint Industries' Show. The theme of the to all ~ederation members in April. 
meeting, "Compliance and Quality: Rec- 
oenizing the Ooportunities." will focus on 

(4) Phone 1-800-24 1-6760 for reserva- 
tions. Immediately refcrencc the FSCT tile 
number: U0235. (Thc special discount 
fares arc available only through this 
numbcr). 

Please note that Delta also has a variety 
of other promotion fares, some of which 
may represent an even greater savings. 
When phoning for reservations. please ask 
for the best discount availablc to your 
itinerary. 

If a travel agent is used, they should 
place the reservation through the toll-free 
number to obtain the same fare advantages. 

To assist attendees. Dclta will maintain a 
transportation desk at the World Congress 
Center during the Federation's Annual 
Meeting. 

Program Committee - - .. 
the emerging technologies (such as water- 

Special Air Fares 
Assisting Dr. Pierce in developing the 

based, high-solids, and powder coatings) Annual Meeting technical program are the 
which are helping the industry meet Delta Airlines, in cooperation with the following members of the Program Com- 

requirements. Increased awareness Federation, is offering a special discount mittee: (Vice-Choirmm) William A. Went- 
and understanding of potential physiologi- fare which affords passengers a 40% mini- worth, of Jones-Blair Co.. Dallas. TX; 
cal and toxicological effects of coatings savings off Delta.s round trip, undis- Granville D. Edwards, of Shell Chemical 
and their raw materials have spurred devel- counted day coach fares for those who Co., Houston, TX; Loren W. Hill. of Mon- 
'pment of Ihese which are travel to the Annual Meeting on Delta's santo Co.. Springfield, MA: Thomas Hill. 
also responding increased expectations domestic system. (For travel from Canada of Pratt & Lambert. Inc.. Buffalo, NY; 
of quality products, processes, methods, the discount is 30%). George R. Pilcher, of Hanna Chemical 
and attitudes. To take advantage of this discount, you Coatings Co., Columbus. OH: Ralph Stan- 

Program Chairman Percy Pierce, of PPG must: ziola. Color Consultant, Bridgcwater, NJ; 
Industries, Allison Park, PA, and his and Robert Thomas, of PPG Industries. 
committee are developing a schedule of (I) Leave for Atlanta between Novem- lnc,, ~ ~ ~ b ~ ~ ~ , ~ ,  OH, 
presentations, and have announced planned ber 1-6, 1986. 
sessions on: 

Powder Coatings 
Statistical Process Control 

(2) Stay no longer than 15 days. 
(3) Purchase tickets at least seven days 

prior to departure. 

T 
- Robert F. Ziegler Appointed - 

Executive Secretary of Federation 

William Mirick, President of the Show will continue. 
Federation of Societies for Coatings Mr. Ziegler joined the Federation 
Technology, has announced the staff in 1976 as Assistant Editor of 
appointment of Robert F. the JCT. He was pmmoted 
Ziegler to the position of to Editor in 1980 and 
Executive Secretary. He Assistant Paint Show 
will asslst Executive Vice- Manager in 1985. 
Pres~dent Frank J. Bor- Mr. Ziegler sewed in 
relle in staff management the U.S. Naval Reserve 
of the increasing business from 1965-71. He re- 
affairs and activities of the eeived the B.S. Degree in 
Federation. Mr. Ziegler's Journalism from Temple 
current responsibilities as University in 1976. 
Editor of the JOURNAL OF Bob and Elaine Ziegler, 
C O A ~ N G S  TECHNOLWY and Assis- and their daughter, Erin, live in 
tant Manager of the Paint Industries' Coatesville, PA. 

Host Committee 

The Southern Society will serve as the 
Host Society for the 1986 Annual Meeting. 
General Chairman. James E. Geiger, of 
Sun Coatings, Largo. FL, will be assisted 
by the following committee personnel: 
Progrnm 0percrtion.~-Thad T. Broome. 
Precision Paint Corp.. Atlanta, GA: Regis- 
tration-Ronald R. Brown. Union Chemi- 
cal Div.. Charlotte. NC; Federcrtion 
Exhibit-Dan M. Dixon, Engelhard 
Kaolin Co.,  Gordon, GA; Inforrncrrion 
Services-Bergen C. Justen, Justen & As- 
sociates. Tampa, FL; and Spouses' A<,rivi- 
ties-Lynne Geiger. 

NPCA To Meet Same Week 

The National Paint & Coatings Associ- 
ation will hold its annual mccting on 
November 3-5, at the Atlanta Hilton Hotel. 
Persons wearing NPCA registration badges 
(and who sign up at a special FSCT regis- 
tration desk) will be admitted to the Paint 
Show on Wednesday only, with the com- 
pliments of the Federation. 
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INNOVATIVE PHTHALOCYANINE BLUES 

DEVELOPED FROM EXPERIENCE 
-I. 

HEUCOPHTHAL 
-BLUE - 
RED SHADE 
(a/ BLUE 15) 
RED SHADE NC/NF 
(a/ BLUE 15 : 2) 
GREEN SHADE 
(p/ BLUE 15 : 3) 
GREEN SHADE NC/NF 
(p/ BLUE 15 : 4) 

WITH MORE TO COME 

FOR SAMPLES & TECHNICAL DATA CONTACT: 

HEUBACH INC. 
HEUBACHAVENUE 

NEWARK, NEW JERSEY 07114 
TOLL FREE 1-800-932-0762 

IN NEW JERSEY 1-800-624-0870 
IN CANADA 1-800-257-0009 



1986 Paint Industries' Show 
Current List of Exhibitors 

Aceto Chemical Co.. Inc. 
Advanced Coatings Technologies. Inc. 
Air Products & Chemicals. Inc. 
Akzo Chemie Amer~callnterstab Chern\ 
Alcan Powders & Chemicals 
C. M .  Ambrose Co. 
American Hoechst Corp. 
Angus Chemical Co. 
Anker Labelers Cop .  
Applied Color Systems. Inc. 
Arco Chem~cal Co 
Aries Software Corp. 
Ashland Chemical Co. 
Atlas Electric Devices Co. 
AZS Corp. 

B.A.G. Corp. 
BASF Wyandotte Corp. 
Beltron Corp. 
Berol Chemicals. Inc. 
Blackmer Pump DIV.. Dover Corp. 
BP Chemicals Ltd. 
Bnnkmann Instruments 
Brockway Standard, Inc 
Bmokfield Eng. Laboratories. Inc 
Buckman Lahoratorie\. Inc. 
Bulk Lift Internat~onal. Inc. 
Burgess Pigment Co. 
Byk-Chemie USA 

Cabot Corp. 
Cab-0-Sil I l iv. 

Calgon Corp. 
Div. of Merck & Co.. Inc. 

Canada Talc Lld. 
Cargill. Inc. 
Caschem. Inc. 
Celanese Specialty Resins 
CEM Corp. 
Chemical & Engineering News 

American Chemical Society 
Clawson Tank Co. 
Color Corp. of America 
Columb~an Chemicals Co 
Consolidated Packaging Machinery 
Continental Fibre Drum Co. 
Cook Resins & Addltiver 
Cosan Chemical Corp. 
Coulter Electronics. Inc. 
Cray Valley Products. Inc. 
Crosfield Chemicals 
Cuno lndustrlal Products 

Daniel Products Co. 
DataLogiX Formula Systems. Inc. 
Degussa Corp. 
Unlversity of Detroit 
D~amond Shamrock Chemicals Co.. 

Process Chemicals DIV. 
Disti. Inc. 
Dominion Color Co. 
Dow Chemical USA 
Dow Corning Corp. 
Draiswerke. lnc. 
Drew Chemical Corp. 
DSET Laboratories. Inc. 
Du Pont Company 

Eastem Michigan Unlversity 
Eastman Chemical Products. Inc. 
Ebonex C o p .  
Eiger Machinery. Inc. 
Elektro-Physik. lnc. 
Elmar Industries. Inc. 
E M  Industries, Inc. 
Engelhard Corp. 

Epwonh Manuiacturlng Co . Inc 
Exxon Corp. 

Fawcett Co . Inc. 
Federation of Societie.; l i lr Coating\ Technology 
Fillite USA. Inc. 
Filterite 
Fllter Specialists. Inc. 
Fricke Enterpri\es. Ideal M I .  

Georgia Kaolin Co.. Inc 
Glohe Trading Co. 
Gmdyear Tire & Kuhhcr Co. 
Gorman-Rupp Co. 
W.R. Grace & Co. 
Grefco. Inc 

Dicaperl & Dicalite Dept\. 

Haake Buchler Instruments. Inc 
Halox P~gments 

DIV. of Hamrnond Lead Products 
HarshawiF~ltrol Pannershlp 
Henkel Corp. 
Hercules Incorporated 
Hcuhach. Inc. 
Hilton-Davis Chemical Co 
Hitox Corp. of Amer~ca 
Hockmeyer Equipnient Corp. 
J.M. Huher C o p .  
Hunter As\ociates Laboratory 

ICI Americas. Inc. 
Illinois Minerals Co. 
Indusmin 
lnolex Chemical Co. 

S.C. Johnson & Son. Inc . John\on Wax 

Kenrich Petrochemicals. Inc 
Kent State University 
Kinetic Disper\~on Corp. 
King Indu\tries. Inc. 
KTA-Tator, Inc 

Let~ca Corp. 
L iqu~d  Controlr Corp. 
Log~Com. Inc. 
Lorama Chemicals. Inc 
The Luhrizol Corp. 

Macheth Div. of Kollmorgen Corp 
Magnesium Elehtron. Inc 
Manchem. Inc 
Manvillr 
Marco Scientific. Inc 
McWhoner. Inc 
The Mearl Corp. 
Micro Powders. Inc. 
Micromcritlcs lnstmn~ent Corp. 
Miller Paint Equ~pn~ent. Inc. 
Milton Roy Co. 
M~neral Pigments Corp. 
Minolta Corp. 
Unlverslty ol Miawuri-Rolla 
Mobay Chemical Cop .  
Modem Paint & Coatlnp 
Monsanto Co 
Morehou\e Industries, Inc. 
Mole1 Chem~cal Products C11. 
Myers Engineering 

Nat'l Assoc. of Com)sicin Eng. 
National Palnt & Coating\ A\\oc. 
Netrsch Incorporated 
Neupak, Inc. 
Neville Chenilcal Co. 
N L  ChemicalsiNL Indu\tr~c\. Inc. 

Nonh l);~k~ita State Un~venlt) 
NuodexiHul\ 
NYCO 

O'Rr~en Indu\trial Equlp Co 
Ottawa Slllca Cci. 

P.A Industrle\ 
Pacitic M~cro  Soft\cnre Eng~neerln~ 
Pacilic Sclentil~c C0 . Ciardner Neotec 1)1\ 
Penn Color. Inc. 
Penn\ylvania (;la\\ Sand Cl~rp. 
Permuthane. Inc. 
['firer. Inc.. MPM h r .  
Phillips 66 Co. & Cat;~l!\t Re\ource\. Inc. 
Pla\tlcan. Inc 
Pnly-Kewn. Inc 
Polyvinyl Chemical Indu\tr~c\ 
PPG Indu\tr~e\. Inc. 
Prern~er Mill Corp 
Purncll Intern;~t~onal 

Red Devll. Inc 
Keeco 
Ke~chhold Chemical*. Inc 
Kheornetr~cr. Inc. 
Rohn~ and Haa* Co 
Roper Pump C0 
Ro\edale I'roduct\. Inc. 
Ru\sell Finex. Inc 

Sandor Chemical\ Corp. 
Sanyo-Kokuwku Pulp Co.. 1.1~1. 
Sch(lld Machine Co 
Senii-Bulk System\. Inc. 
SEMicro Corp. 
Serac. Inc 
Shan~roch Chern~cal Corp 
Shell Chen~ical C0 
Shenvin-W~lllani\ Cheniic;~l\ 
Silherline Manuhctur~ng Co.. Inc 
South Flor~da Te\t Servlcc 
Southern Clay I'roduct\. An ECCA Co 
Univ. <if Southern MI~ \ I \ \ IP~ I .  

Polynier Sc~ence I)cpt. 
A.E. Staley Manulactur~ng C11. 
Steel Structure\ Pa~nting C,iun~.il 
Sun Chc~iiical Corp.. C<~lor* Group 
Synray Cnrp. 

Tammsco. Inc. 
Tcgo Chemie Serv~ce GmbH 
Tekninr Co 
Th~elc Engi~lcering Co. 
Tokhcim Corp.. Fluid Pr~~duct\ Div 
T(1yc1 Alum~nuni K K 
l'rvy Chemical Corp. 

Un~on Carhldc Ci~rp.  
Llnlon I'r<)cc\\. Inc. 
llnited Cataly\t\. Inc 
Llniver\al Colcir D~\perslun\ 
Llncral C h c ~ i i ~ c a l ~  L)i\ . llnocal Corp 

R.T. Vanderhilt C'o . Inc. 
Viking P u n i ~ H o u d ; ~ ~ l l e .  Inc 
Virglnla Chc~iiical\. Inc 

Wackcr Chemlcsl Cti. 
W;~rrcn-Kupp-Houd;~~llc. Inc. 
Wltco Chcm~c;~l ('orp . 

Organ~c\ I)I\ 

Zcelan Indu\tr~c\. Inc 
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Witco Opens Surfactant Lab to Serve 
Growing Emulsion Polymerization Market 

The Organics Division o f  Witco Corpo- 
ration, New York, NY,  has established a 
new laboratory devoted exclusively to sur- 
factant technology for emulsion polymer- 
ization. 

Located at one o f  the Division's techni- 
cal centers in Chicago, the new laboratory 
is adapting existing surfactant systems and 
developing new products to satisfy precise 
end-use requirements. A major part o f  its 
program involves problem-solving assis- 
tance to companies that are seeking to 
improve their emulsion polymerization 
systems. 

The laboratory works with a number o f  
different po lym~rs  (acrylics, polyvinyl ace- 
tate, polyvinyl chloride, and styrene buta- 
diene rubber) and draws from a broad 
range o f  surfactants supplied by the com- 

Degussa Initiates Operation 
At Applications Research Lab 

Degussa Corporation, Teterboro, NJ, 
recently started operations at a new Appli- 
cations Research and Technical Service 
Laboratory i n  Allendale, NJ. The 21,000 
sq ft facility includes offices, labs, and 
pilot plant areas. Among the functions to 
be performed at this installation are analy- 
ses, customer formulations and product 
testing, quality control, new product appli- 
cations, and technical support for the 
firm's chemical, pigment, amino acid, hy- 
drogen peroxide, and feed additive prod- 
ucts. 

Completion o f  construction modifica- 
tions, equipment installation, and staff as- 
signment is expected by year's end. 

pany, including alpha olefin and other sul- 
fondles, phosphate esters, sulfosuccinates. 
sulfates, sulfonic acids, and specialty 
ethers and esters. 

Development work is supported by thc 
capabilities o f  adjoining synthesis and ana- 
lytical laboratories where compounds are 
created and measured with sophisticated 
testing equipment. The laboratory is also 
equipped with an on-site pilot plant con- 
taining reactors capahle o f  making onc- 
gallon and two-drum batches for scale-up 
evaluation. 

Hercules Realigns 
Product Groups 

Hercules Incorporated. Wilmington. 
DE, has realigned two product groups in 
its Specialty Chemicals Company to prn- 
vide more specialired scrvice to its varied 
markets. The realigned units arc orga- 
nized as the Water Soluble Polynlers 
group, hcadcd by Vicc-President Lero! 
V .  Peiffer, and the Coatings and Addi- 
tives group, managed by Vice-Prehident 
W. Wells Hood. Jr. 

Application areas for products supplied 
hy these groups include the paint. paper. 
oilfield, pharmaceutical. coslnetlc and 
toiletry, food. and rubhcr industries. 

United States Testing Company, Inc. 
Granted Accreditation by Bureau of Standards 

The Chemical Scrviccs Division o f  the 
United States Testing Company, Inc.. Ho- 
boken. NJ. has been granted a certilicate o f  
accreditation by the National Bureau o f  
Standards under the provisions o f  the Na- 
tional Voluntary Laboratory Accreditation 
Program for selected paints and rclatcd 
coatings and materials test methods. 

To receive accreditation. U.S.  Testing 
submitted a detailed application, was 
inspected by a represcntativc o f  the Depart- 
ment o f  Commerce, maintained a laborato- 
ry quality control system, and conductcd a 
proficiency testing program on rcfercncc 
paint samples provided by the National Bu- 
reau o f  Standards. The Chcrnical Scrviccs 
Division is accredited for 74 ASTM and 
two Federal Standard test procedures for 
paint and related coating materials. Thesc 
test methods include flash point, viscosity. 
gloss, film thickness, abrasion, chipping. 
fire-retardance, adhcsion. many perlhr- 

Farboil Sells Business Unit To Vals~ar 

I n  order to expand its capacity for the 
rapidly growing commercial decorativc 
powder coatings products. Farboil Co., o f  
Baltimore, MD, has sold its marine coat- 
ings division to The Valspar Corp.. Minne- 
apolis, MN. 

Through the transaction, Valspar obtains 
formulations but no production facilities. 
The coatings wi l l  be manufactured by Val- 
spar at its own Baltimore plant. and sold by 
Valspar under the Farboil trade name. 

Farboil wi l l  continue to produce powder 
and other coatings and adhesive products at 
its facilities in Baltitnorc. "Marine Coat- 
ings no longer fit into Farhoil's stratcpic 
plan which is focused on valuc-added 
products such as special-purpose coatings 
~ormulations that are backed by strong 
technical service and customer assis- 
tance." stated Harry C. Wcchsler. Prcsidcnt 
o f  Farboil. 

mance procedures, measure11icnt of chemi- 
cal properties, salt spray. and a numbcr of 
other accelerated aging proccdurcs. 

Additional information. includins a 
four-page brochure entitled "Evaluation of 
Paints and Coatings." is availablc from 
Chemical Serviccs Division. Unitetl States 
Testing Company, Inc.. 1415 Park Ave . 
Hoboken. NJ 07030. 

Pantone Establishes 
Color Institute 

T o  study the psychology or color and the 
color preference process. Pantone Color 
Institute. New York. NY, ha\ been estab- 
lishcd. Thc Institute plans to provtdc stud- 
ies and research to industries and consum- 
ers worldwide on topics concerning the 
psychology ol' color. societal color trend\. 
and how individuals interact with color on 
a daily basis ant1 i t  ovcrall impact. 

Accordinr? to Lawrence Herbert. Prehi- 
dent and ~ h i c S  F:.xccutivc OSticer of Pan- 
tonc. Inc.. "Thc Pantonc Color Institute is 
dcsigncd to scrvc the color needs of the 
printing. publirhing. packaging, architec- 
turc. industrial. interior design. fashion 
and beauty industrics." Mr .  Herhcrt has 
named Lcatricc Eiscmsn Executive Di- 
rector of the newly Ibrmed Institute. An 
advisory hoard o f  indu\try expcrts will con- 
tribute input and direction. 

Pro,jects slatcd Sor the lnsfitutc include a 
quarterly ncwsletlcr. an annu;~l awards pro- 
gram. a monthly column. and the forma- 
tion o f  a research puncl. 
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DOWANCTL* PM and PMA gSycoI ether 
and ac-te. The solvents tht provide 

the fastest evagooration rates 
and reduced drying times 
for maintenance coatings 

'Trademark of The Dow Chemical Company 

For more information, call 1-25&2436, ext. 15/DOWANOL 



CIBA-GEIGY 
epoxy resins and 

the winning battle 
against VOC's. 

With their lower viscosity, 
these two unique epoxy 
resins significantly decrease 
your need for solvent or 
diluent. 

Their names are Araldite" 
XU GY 281 and Araldite 
XU GY 308. Two new products 
from the leading supplier of 
specialty resins and 
hardeners. Two new products 
you will want to use to 
decrease the volatile organic 
content (VOC) of the high 

performance coatings you 
formulate for heavy duty 
service in such applications 
as petroleum refineries, tank 
linings, pulp and paper m~lls, 
industrial plants and the like. 

These new epoxy resins 
from CIBA-GEIGY for low VOC 
coatings let you maintain high 
performance without adding : 
unnecessary solvents or 
diluents. 

Less diluent, less cost. 
Adding solvent to a coating 

formulation can have a 
negative performance effect. 
Adding diluents can increase 
cost. The low viscosity of 
Araldite XU GY 281 and 
Araldite XU GY 308 reduces 
the need for solvents or . 
diluents, and provides you 
with another major victory in 
the battle to solve the VOC 
problem. 

Araldite XU GY 281 is an 
unmodified bisphenol F epoxy: 
resin particularly suit~ble for .i 



Gardner Bubble Tube Viscosity Test. On left: 
dig1 cidyl ether of bisphenol F resin 
(CIJIA-GEIGY Araldite' XU GY 281). On right: 
diglycidyl ether of bisphenol A restn. 

I solventless and high solids temperatures. That means resins and hardeners. And we , "  

coatings and linings requiring heat must be applied before can offer the technological 
superior chemical and using. And heating a 55-gallon skill required to meet and 
corrosion resistance. It also - - solve the special problems has outstanding resistance to that arise in formulating high 
solvents, excellent mechanical performance coatings. One 
properties and conforms to problem is the adverse impact 
175.300 of the FDA Register. of the VOC from coatings 

based on traditional epoxy 
resins. And our new products, 

At CIBA-GEIGY, we have 



Now, a water-borne 
corrdsion preventive 

that really works! 

SACl water-borne corrosion 
preventives reduce your emission 
levels substantially, without reducing 
your product's performance. That's 
because SACl water-bornes have bet- 
ter corrosion protection, stability and 
a higher solids content than other 
water-borne formulations. 

So you get corrosion protection 
which, in most cases, is as good as 
that provided by solvent-based prod- 
ucts. In fact, the panels in the photo 
were used in a salt fog test. And our 

water-borne did as good a job as our 
outstanding SAC1 solvent-based 
concentrate. 

Two versatile products. 
SACI-450W Base is a high-solids 

formulating concentrate. Used alone. 
it yields highly-protective oily films 
which dry in90 minutes. 

SACI-445 W is a semi-formulated 
product which can be used as is, to 
yield a moderately firm waxy film. Or 
you can formulate it furthertoget the 
exact properties you need. 

In fact, both 450W Base and 
445W can be formulated with virtu- 
ally any combination of water-borne 
resins. latices or other additives. 

Of course, if you need the proper- 
ties of solvent-based formulations. we 
have a broad line of proven SAC1 
concentrates to choose from. 

Sonneborn Division. 
For moredetails. contact: 

Sonneborn Division. Witco Corpo- 
ration. 520 Madison Ave.. New York. 
N Y 10022-4236. Or call 212-605-3903. 

Witco 



Laser Interferometry Met hod 
For Internal Stress Measurement in Coatings 

R.N. O'Brien and W. Michalik 
University of Victoria* 

A novel method of measuring the internal strain de- 
veloped in drying paint is presented. As usual the 
paint is applied to a metallic strip of known dimen- 
sions and modulus. The drying paint causes bending 
of the plate a s  stress develops in the paint. A small 
mirror attached to the end of the plate is one part of a 
modified Michelson laser interferometer. The number 
and spacing of the fringes in the mirror changes a s  
the mirror moves to reduce the light path and change 
the angle of reflection. Great accuracy can be 
obtained by projecting the fringes for viewing at a 
distance, by using lengthy plates, by using plates 
with a lower modulus and thicker paint films. The 
apparatus is inexpensive and can be easily stored 
when not in use. 

INTRODUCTION 

In spite of its importance a relatively small number of 
investigations have been carried out in the field of inter- 
nal stress in plastic materials and inorganic  coating^.'.^" 

It is well known that during film formation and the 
drying process coatings tend to shrink. This shrinkage 
may be accommodated by a weaker substrate or may lead 
to cracking, partial adherence or detachment. There are 
many factors which may affect that shrinkage, such as 
type of vehicle. type of pigment, presence of filler, type 
of solvent. and percent of solids in one component, non- 
polymerizing paints. In polymerizing paints, the condi- 
tions are further complicated by the presence (usually! of 
catalysts and shrinkage on polyrnerization. 

Most of the cited studies are of a qualitative nature and 
5ome of the equations used to calculate the internal stress 
in coatings are of debatable validity according to Per- 

'l)vpc ('hctnl\lr$. P 0 Illbx 171111. Vcclclr$;t. H (' VXW ? Y ? .  Crn,$d;t 
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era?" Among the methods of measurement of the internal 
stress in coatings a representative sample is included in 
the following: photoelasticity,"'2 stress gauge,12 and 
cantilever (beam and plate). 2' -3 '  

THEORY 

The cantilever method has been used for some years to 
measure stress developed in inorganic coatings1-' and 
organic coatings stress studies. The cantilever method 
was extended by Corcoran2' for organic coatings and 
since has become the most frequently used method. The 
theory is developed from plate theory, rather than the 
beam theory of Brenner, and senderoff," and Sanzha- 
rovskii." Corcoran's theory has recently been applied 
with excellent effect by Perera's group."' 

Following C o r ~ o r a n , ' ~  the internal stress can be calcu- 
lated from the equation 

where d is the deflection of the cantilever plate substrate, 
E is the elastic modulus of the cantilever plate materials, 
L is the length of the cantilever plate substrate between 
the point at which it is clamped and the point at which 
deflection is measured, E, is the elastic modulus of the 
coating, v is the Poisson's ratio of the cantilever plate 
substrate, v, is the Poisson's ratio of the coating, C is the 
thickness of the coating, and t is the plate thickness. 

The elastic modulus of a steel substrate is about two 
orders of magnitude greater than that of most organic 
coatings, thus the last term in the expression can be 
eliminated without introducing an error greater than 1%. 
There are, of course, some occasions when the complete 
expression must be used (such as high strength fiber re- 
enforcement of the coating, or absolute accuracy require- 
ments) and then it is necessary to know the exact (or a 



R.N. O'BRIEN and W. MlCHALlK 

Figure 1 -Schematic of the apparatus. The parts are: (1) He 
Ne laser of nominal 1 mW power; (2) camera, usually 35 mm 
and video; (3) first surface mirror; (4) beam splitter, 50% 
reflecting glass flat; (5) the plate or beam with coating, glued 
on end mirror; (6) stand, a flat metal plate arranged to support 

the optical parts; (7) the optical path 

good estimate of) value of E,, the elastic modulus of the 
coating, which can be obtained from an expression found 
in C o r ~ o r a n . ~ '  

The error in internal stress measurement is caused 
mainly by the uncertainties of d (deflection), t (plate 
thickness), and C (coating thickness), and the clamping 
effect. According to Perrera and ~ ~ n d e , "  S becomes 
practically independent of L for L greater than 8 cm. For 
L less than 8 cm the error introduced can be more 
than 9%. 

The principal aim of this paper is to present the laser 
interferometry method (following a Letter to the Editor in 
effect announcing the method72) for measuring internal 
stress in coatings with very high precision. The deflection 

Table 1 -Internal Stress Measurement 
Laser Interferometry Method 

Number Of Fringe Deflection Number Of AN Lleflection 
M i n k  :;:$: Shift d(mm x 102) n, - n, d(mm x 102) 

Maximum S ,  = 3.87 MPa 
Maximum S 2 =  3.41 MPa 
Paint: Swiftsure Marine Enamel 
Cantilever: stainless steel strip 

length=75 mm width= 8 mm thickness=0.485 mni 

"d" of the cantilever plate caused by the development of 
internal stress in the coating during drying can be mea- 
sured interferometrically using the apparatus shown in 
Figure 1, which is a schematic diagram. A photograph of 
the apparatus appeared in the letter.'2 Figure 2 shows two 
interferograms taken two days apart. The distance be- 
tween the fringes can be calculated by counting the 
fringes appearing in the mirror's image and dividing by 
the mirror's appropriate dimension. Or since it is the ratio 
that is needed, simply counting fringes as was done for 
Table 1. 

The change in spacing is proportional to a change in 
path length between the mirror cemented to the plate and 
the detector (camera) compared to that from the mirror to 
the camera in what is essentially a Michelson interferom- 
eter with division of amplitude, the path length varying 
regularly along the cemented mirror. 

The bright fringes in the interferogram are formed by 
conditions: 

(N + '/?)A = 2 nt cos 0 (21 

where N is the order of interference, n is the refractive 
index (of air), t is the thickness of the air wedge between 
the mirrors, A is the wave length of light, and 0 is the 
angle of incidence of the light to the surface of the 
mirrors. 

The refractive index of air is close to 1 and care should 
be taken that it does not change. But since the tempera- 
ture or air composition do not vary appreciably this is a 
simple requirement in most laboratories. 

The basic formula for dark fringes is: 

The calculation of d ,  the deflection, is simpler. The 
number of fringes in the mirror cemented to the plate, 
which is 17 at the beginning of the run, (Table 1 and 
Figure I) ,  denotes the opposite side of a very thin triangle 
whose angle (opposite the opposite side) is much less than 
1" of arc and therefore the side opposite to the angle ' 
the angle. The side can be calculated to be 17 x the wave 
length of the laser light, i .e.,  17 X 6.328 x 
mm= 1.075 x 1W2 mm or 4.24 x 10 in., or about 
.0004 in. After 600 minutes the fringe shift was steady 
(Figure 2 (b) is after two days) at 34 or 17 extra fringes 
had appeared or the small angle had doubled to just under 
I" of arc or the mirror had moved to open the angle under 
the strain imposed by the drying coating on the obverse 
side of the steel plate. The maximum movement is again 
calculated to be 1.075 x 1 t 2  mm. 

The angle of the fringes remains constant during the 
contraction of the paint film showing that the angle of 
twist to the plate has remained constant, or the paint film 
is both uniform in thickness and stress. The fringe system 
in Figure I would be more impressive if the steel strip 
had been straightened (a slight twist has given the diag- 
onal fringes) but this is difficult to do and does not affect 
the results as long as the angle of the fringe system does 
not change. 

The path difference or cantilever plate deflection "d" 
is calculated from the equation by simple trigonometry. 
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The wedge angle between the two mirrors is calculated by 
assuming a simple uniform air wedge, with the opposite 
side being the number of fringes in the mirror divided by 
the mirror length multiplied by the plate length. For each 
increment in time and increment in number of fringes, d 
can be calculated as in Tuhle I .  

EXPERIMENTAL 

The apparatus used was an interferometer related33 to 
the Michelson called by Tolansky a "Twyman-Green" 
interferometer. The parts of this optical set-up for mea- 
suring the deflection d of the cantilever plate substrate as 
shown in Figure I consisted of a He-Ne Laser. Spectra- 
Physics Model 132. Nikon camera, shim-stock stainless 
steel, an aluminized microscope coverslip, beam splitter 
( ' 1 2  silvered glass flat). and first surface mirror. 

The interference patterns are obtained by adjusting the 
mirror so that the light reflected from the coverslip mirror 
cemented to the plate strikes the mirror at an angle of 
incidence very close to 90'. As the coating solidifies, the 
path length changes by deflection of the plate causing a 
change in angle in the optical air wedge between the two 
mirrors and hence a change in N the order of interference 
and so also the distance between fringes. 

The substrate was stainless steel 75 mm long, 8 mm 

wide and 0.485 mm thick. The actual free length (not 
clamped and unencumbered by the mirror) was 50 mm, 
despite Perera's warning mentioned above.30 Since the 
error is a maximum at effectively zero length and can be 
expected to decrease in a curve assymtotic to increasing 
length of plate and essentially zero at 80 mm, it can be 
argued that the error in our 75 mm beam (50 cm without 
mirror, 62 mm with mirror) will be at least less than 1/2 of 
9% and probably at the order of 1%. 

The use of a thinner cantilever plate is recommended to 
increase the accuracy and precision of measurement, i.e., 
a plate of one half the thickness should give almost (about 
8 times) an order of magnitude more deflection and hence 
fringes to count. At some level of thickness it would be 
necessary to build a special acoustic shield to eliminate 
acoustic interference and also eventually to shield the 
apparatus from air currents. 

The substrate was coated by brush with an enamel of 
38% solids (soya alkyd) and a cyclo alkyl commercial 
solvent of a white (for tinting) marine enamel.* The 
coating thickness was measured after two days by mi- 
crometer. The original apparatus was designed to hold up 
to three metal strips at once. We believe that perhaps as 

'iSw~fl\urr. Marlnu En;lnlrl. msnuhclurcd md kindly \uppiled hy Dccker-Warrens P a m  CII . 
Vcclonr. B C I 

Figure 2-Two interferograms: (A) obtained at the beginning of the experiment; (B) obtained two days later 
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Figure 3-Results of fringe counting (Table I )  plotted a s  AN, 
the fringe shift vs time in minutes and on the right side a s  the 
deflection, d, as  hundredths of a mm (0.01 mm) and the strain 

(S) in MPa 

many as 10 strips could be accommodated at once. We 
measured only two each time because of the convenience 
of using pre-cut strips and coverslips. For a permanent 
laboratory set-up, a video cassette recorder and camera 
are recommended with screen labelling rather than a still 
camera. Both were used in this work. 

RESULTS AND CONCLUSIONS 

The development of internal stress in coatings is ex- 
pressed as the change of the order of interference (or more 
simply the fringe separation or, in Tuhle I ,  the fringe 
shifts) with time and is shown in Figure 3. After the 
drying process the thickness of these two coatings was 
measured at 60.9 microns and 53.7 microns, respective- 
ly. The ratios of the thickness of the coatings 60.91 
53.7= 1.134 and that of the change in fringe count. 171 
15 = 1.133 at * 0.05% are satisfactorily close together. 

The results in T(ible I where the stress S found was 
3.87 and 3.41 MPa ( 5 6 % )  are to be compared with 
Perera's  result^'^ where maximum values of about I MPa 
were reported for latex and about 1.5 MPa in thermoplas- 
tics. None of these results are strictly comparable, indi- 
cating a need for further research in internal stress. 

These experiments were done to show that the interfer- 
ometric method is feasible. The two experiments reported 
varied by - 12%. It is predicted that with better thickness 
measuring, more fringe shift, and longer experience the 
reproducibility should be - 1%. 

The following conclusions can be drawn: the thicker 
film takes longer to reach the maximum change in the 

order of interference AN. i.e., greater deflection; the use 
of special protection against vibration will increase the 
precision of "d" measurement as vibration can blur the 
fringes; this interferonietric set-up can be miniaturized to 
give a very useful tool for the examination of internal 
stress in coatings especially if used with a video recorder 
and the consequent electronic magnification of about 
x 50; and, the complete experimental set-up is compact. 
easily broken down. and should cost less than $5.000. 
Other optical arrangements can be used, such as a photo- 
nlultiplier to count the fringes as they appear?" or to allow 
the fringes to be projected to a distant wall and the fringes 
counted as they pass a fiduciary mark. etc. 
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APPENDIX 

Using Corcoran's siniplified formula to avoid requiring the 
modulus and Poisson's Ratio of the coating (which we believe will 
introduce less than I% error) S is calculated using results from 
plate I (Mirror I ,  Tuble 1). 

d = 4.24 X in (1.075 X mm) 
c = 2.40 X lo-' in (6.09 X mm) 
L = 2.54 in (50 mm) 
t = ,020 in (0.508 mm) 
E = 28 X 10' Ib in2 (1904761.9 atm = 18.7985 Pa) 
v = 0:33 

If you are at all Involved Thla monumental dlctlon- 
wlth manera deallng wlth ary Is uselul to all Intarest- 
organlc coatlngs, rush an ad In palnt, and who Isn't? 
order for thls book. It la uaeful to veteran lech- 

Mebl Flnlshlng nologlsts, new sclentlsts 
emerglng from unlversltles, 

Hlghly commended and wlll and secretarlss who need 
undoubtedly be needed In spelllng uldes. 
all palnt Ilbrarlas. AsrR. Standardlzaflon 

World Surface News 
Coatlngs Abstracls The book Is a landmark In 

One's admlratlon grows 'taf'eld. 
page by age The work In- Chemlca'MarkeNng 
volved, t fe cdre and atten- Reporter 
tlon to detall are truly One of the most Imponant 
admlrable. and appreclaled booka 

Auslrallan 011 and ever published for the palnt 
Colour Chemlstr' and coatlngs Industry. 

Proceedings and News Weslsrn Palnt lnduslry 

0 ENTRIES. 4500 TERMS. 
RIES. 600 REFERENCES. 

632 PAGES (6x9)  CASE BOUND. 

PAINTICOATINGS DICTIONARY 
TERMS Prepaid--Postage & Handling included 

OF ORDER} To be billed-Postage & handling charges will be added. 

$30-Federation Member $50-Non-Member 

City Stale ZIP 

Penn\ylvan~n rei~dent\ pleafe .idd 6% \,lie\ tax 

Federation of Societies for Coatings Technology 
13 15 Walnut St., Suite 832, Philadelphia, PA 19107 

Val. 58, No. 735, April 1986 



Improve your game with 
a full set of r 2zer Irons. 

"ED" Iron Oxide Pigments That Is.. . 
Synthetic Red, Yellow, and Black, plus assorted are available from Pfrzers three major producing 
Natural Red and Brown Easy-Dispersing Iron facilities. LTL quantities are available from our dis- 
Oxide Pigments - all with 6 + Hegmans. 23 Easy- tributors in 27 market areas in the United States 
Dispersing Pfrzer Iron Oxides translate to in- and Canada. 
creased plant operaling margins AU 23 pigments Easy-Dispersing Iron Oxides - another way provide full color development and 6 + Pher senres the Paint and Coatings Industry Hegman grinds on high-speed, low-energy - -. 

dispersers. , Send for our brochure describing Pfrzers 
Combined truckloads of these pigments 23 Easy-Dispersing Pigments. 

MINERALS 



Natural Silicas in Coatings 

Walter J. Polestak and Thomas D. Thompson 
Georgia Kaolin Company, Combustion Engineering, Inc.* 

the linkage patterns for each polymorph are different, 
Silica extender pigments obtained from natural there is a difference in the form's crvstal structure and 
sources have been used in various coating systems 
for some time. A brief review of the microcrystalline 
silicas available to the paint formulator is included for 
reference purposes. Cost reduction and sheen con- 
trol are recognized a s  attributes of ground natural 
silica. Properties of the finer or micronized natural 
silicas, such a s  lower pigment abrasion and low oil 
absorption, are covered to indicate potential contri- 
butions to the traditional a s  well a s  new coating 
systems. 

INTRODUCTION 

Natural silicas as a group are used as pigments, extend- 
ers. and fillers in various paint systems. There are several 
commercial types available and they are usually pro- 
cessed from various silica sources such as soft, friable 
siliceous rock, crushed sand, quartz sand, and marine 
organisms.' These natural grades of silica have been 
described or referred to as amorphous, crystalline, crypto- 
crystalline, ground, diatomaceous, tripoli, novaculite, 
powdered, soft. or silica flour.'-' There are some differ- 
ences to be found within the natural silicas and they relate 
to origin. quality, morphology. crystallinity, and method 
of processing. However, the one distinction common to 
all is their chemical composition, namely silicon dioxide. 

The name silicon dioxide describes the stoichiometry 
rather than the structure of the material.h The structural 
units of silica are three-dimensional network structures 
built of tetrahedral groups of four oxygen atoms sur- 
rounding a central silicon atom. Each oxygen atom, how- 
ever. is shared between two silicon atoms. In this way, 
the tetrahedral groups are linked by having common cor- 
ners, thus giving an average stoichiometry Si02.  Because 

Pre\cnted .!I rhc h3rd Annu;,l Mcc l ingo l  the I -n lc ! . t l~ t~so l  Scrc~ctlc\ lcrrCoat~ng\Tcvha>log).  
~n \ I  I.oul\. M 0 .  Octc>hrr V. I'IXT 

'I? Kootr. 22 t r r l .  S p r ~ s g l ~ v l d .  NJ 1170XI 

properties.' 
Given that the natural silicas offer some diversity in 

structure and properties, our discussion will be limited to 
the quartz polymorphic S i02  types found in Southern 
Illinois. This friable microcrystalline silica is commonly 
known in the trade as tripoli or "amorphous" silica. 
Comments subsequently made about the performance and 
properties of this silica type in paint systems are also 
considered to be essentially true for the other crystalline 
varieties which are low in oil absorption and low in 
surface area. 

MICROCRYSTALLINE SILICA 

The following lists some of the important mineral and 
geological characteristics and features of Southern Illi- 
nois microcrystalline silica. 

O c c u r r e n c e  a n d  P r o c e s s i n g  

Tripoli is the general name for a number of very fine- 
grained, lightweight, minutely porous, friable and light- 
colored siliceous minerals.' It is believed to be the end 
product of weathering and leaching of siliceous lime- 
stones wherein all of the carbonate is removed. There are 
two distinct types of tripoli found in the United States; 
that from Southern Illinois and that from the Missouri- 
Oklahoma border area. Illinois tripoli is whiter, harder, 
and heavier than the Missouri-Oklahoma type, and it is 
also finer-grained. 

Tripoli is mined by both open-pit and underground 
(room and pillar) methods. This crude silica is hauled 
from the mine and stored in surge sheds. When needed it 
is sorted, crushed in hammer mills, and then dried in a 
fluid-bed dryer.' Coarse products are made by grinding in 
a ceramic rod mill and then separated by air-float classifi- 
cation. The finer or micronized grades are milled by self- 
attrition using compressed air or steam. Control of key 
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Figure 1-Scanning Electron Photomicrograph of a fine 
ground, commercial grade of microcrystalline silica. Note 

smooth, round surfaces of disaggregated particles 

properties, particularly color, is achieved by selective 
mining and blending.' 

Chemical and Physical Properties 

A typical chemical analysis is given in Tablt I .I0 The 
impurities encountered are the red to yellow iron oxides, 
aluminous clays, and additional miscellaneous minerals. 
Color variations are usually the result of iron oxide de- 
posited from percolating surface waters. 

Table 2 lists the typical physical data of coarse (air 
floated) and fine (micronized) grades of microcrystalline 
silicas. "' The oil absorption values of the silicas are low 
and it is interesting to note that they change very little in 
going from the coarse pigments to the very tine. 

Morphology and Crystallinity 

Microscopic examinations (SEM) of classified or pul- 
verized tripoli and of ground quartz sand particles reveal 
morphological differences. The microcrystalline material 
shows round smooth edges, reveals surfaces considered 

Figure 2-Scanning Electron Photomicrograph of a ground, 
commercial crystalline quartz. Note the sharp and fractured 

surfaces 

Figure 3-Scanning Electron Photomicrograph of a coarse, 
air-floated commercial grade of microcrystalline silica show- 

ing loosely bonded aggregates 

to be original (at the time of formation). and appears to be 
disaggregated rather than fractured (Fi~ltrc, I ) .  On the 
other hand. the ground crystalline quartz material appear\ 
to be fracture l'ragnicnts of larger particles with sharp 
edges and fresh surfaces (Fi j i r rr~ 2 ) .  

The friable microcrystalline silica is a rathcr loosely 
bonded aggregate of exceptionally small silica crystallites 
that average fro111 0. I to 0.5 ~ 1 1 1  in diameter ( F i ~ ~ t r c ~ s  3 
and 4). The relative ease of milling the microcrystalline 
silica is due to its bcing disaggregated into its component 
particles, rather than having to he broken away fro111 a 
crystalline solid.'." 

Because the Southern Illinois materials appear amor- 
phous under the polarizing niicroscope, thcy have heen 
incorrectly labelled "amorphous." a term which has per- 
sisted over the years. Actually the matcrial gives a dis- 
tinct quartz x-ray diffraction pattern. and thus is clearl!. 
microcrystalline rather than amorphous. A more appro- 
priate designation for the finely divided microcrystalline 
silica would be cryptocrystallinc quartz. The term crypto- 
crystalline refers to individual grains in a crystalline 

Figure 4-Scanning Electron Photomicrograph of a fine, mi- 
cronized commercial grade of microcrystalline silica. Note 

the fine particle grain clusters 
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structure which are so tine that they are not recognizable 
even under microscopic examination." 

USE OF MICROCRYSTALLINE 
SILICAS IN COATINGS 

Much has been done in recent years to characterize 
better the function of extender pigments in paint formula- 
tions. As the role of extender pigments has become better 
understood, their positive aspects, other than cost reduc- 
tion. have become of greater interest. ' " I 3  Their capabili- 
ty to control and influence both the manufacturing pro- 
cess and the inherent properties of various coatings has 
been better utilized. Recent articles highlighting the prop- 
erties of extender pigments in coatings have done much to 
summarize as well as to promote their selection and use 
for property balance. I4.l5 

The extender pigment group is comprised of widely 
diverse materials having a rangc of properties. Usually 
paint formulators are not thoroughly Familiar with the 
properties and potential advantages of all extender pig- 
ments. The microcrystalline silicas appear to be one ex- 
ample. This probably stems from the view that the silicas 
are a separate classification within the extender family 
and have limited or specialized utility. Also. the availa- 
bility of many natural and synthetic silicas, together with 
their confusing terminology and trade names, has not 
helped to distinguish the properties and use advantages 
of these materials. Finally there is an absence of pub- 
lished data on the performance characteristics of micro- 
crystalline silicas as a starting point in approaching paint 
formulations. An overview of how the paint industry has 
perceived the functionality of these pigments is given. 

Early reference to the use of thc niicrocrystallinc 
silicas as colorless pigments of low refractive index ap- 
pears in Mattiello's classic work on coatings."' These 
materials were classified as non-opaque extcnders, since 
they have very little hiding power when compared to  
titanium dioxide, the industry's prime white pigment for 
opacity and tint resistance. The reasons for formulating 
with these natural silicas were cost, purity, inertness, 
hardness, and availability. 

Probably the largest use of the regular niicrocrystalline 
silicas was in wood-paste tillers primarily because of 
their low oil absorption, filling ability, inertness toward 
binders, good tooth, and durability." They were found 
useful in interior Hats, undercoats. and traffic paints be- 
cause of contributions to the coating's toughness and 
abrasion resistance. Application use, however, was limit- 
ed because of the abrasiveness of the regular grades and a 
reported tendency to settle into a hard compact mass. 

Over time, the experience and Formulation recomnien- 
dations from resin and emulsion n~anufacturers showed 
that Southern Illinois silicas were more versatile than 
originally conceived. Because of their low oil absorption, 
formulators were able to improve the economics of 
their formulations by increasing solids levels without 
significantly decreabing the original base properties. 
Furthermore, unexpected property improvements were 
found which were different from what was traditionally 
expected. 

The microcrystalline silicas arc niarketcd in two gener- 

Table 1-Typical Chemical Analysis of Southern 
Illinois Microcrystalline Silica (wt.%) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Silica. .99.3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Iron oxide lFe,O,)?. .0.05 

Titanium dioxide (TiO?) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .0.02 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Aluminum oxide (AI,O,). .0.20 

Magnesium oxide (MgO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .0.02 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Calcium oxide (CaO) .0.02 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sodium oxide (Na,O) .0.005 

Potassium oxide (K,O) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .0.04 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Loss on ignition .0.30 

la )  Product grade, wherc color ~r notcrlltrrl nlry contain a \lightly brgcrpercenldgrol ,run. 

al classificati'ons, regular or air-floated and, micronized 
or fine-particle (Table 2). The micronized grades are 
treated separately and their potential formulating benefits 
are highlighted in the following section. 

The regular larger particle grades contribute such im- 
portant properties to a coating as brushing ease, sag re- 
sistance, adhesion, water spotting resistance, abrasion 
resistance, dirt and staining resistance, flow leveling. and 
tint retention. They are easy to wet and dispersc in a 
solvent base, and require a minimum of dispersant in 
water-borne systems. In exterior trade sales coatings, the 
microcrystalline silicas contribute to non-chalking, 
weatherability, and to long-lasting film integrity, while 
preventing the problem of eave-frosting which occurs 
when calcium carbonate is used. In flat interior formula- 
tions, they strengthen film integrity, reduce mar resis- 
tance, and provide uniform flatness in touch-up because 
of their excellent sheen uniformity. Their hardness and 
wear resistance make them an excellent choice in traffic 
paints where long road life is required." 

MICRONIZED MICROCRYSTALLINE SILICAS 

Introduction of the finer or micronized grades of the 
Southern Illinois silicas aided in expanding the usefulness 
of these materials. These grades offer a finer particle size, 
ranging from 2 to 4 pm, better cblor, excellent Hegman 
grinds, improved tint reduction and essentially the same 
low oil absorption as the regular grades (Tcrble 2). The 
typical particle size distributions of the four grades com- 
prising the micronized product line are found in Figure 5. 

Table 2-Representative Physical Properties 
Of Southern Illinois Microcrystalline Silicas 

Appearance . . . . . . . . . . . . . . . . . . . . . . . . . .  
Specitic gravity . . . . . . . . . . . . . . . . . . . . . .  
Weight per solid gallon, Ibs. . . . . . . . . . . .  
Bulking value, galllbs. . . . . . . . . . . . . . . . .  
Oil absorption (Gardner-Coleman). . . . . . .  
Specific surface area lniZlg) . . . . . . . . . . . .  
G.E.  brightness 1 % ) .  . . . . . . . . . . . . . . . . . .  
Hardness (Mohs) . . . . . . . . . . . . . . . . . . . . .  
Average particle s i x  l~m-Sedigraph). . . .  
Moisture (9. max) . . . . . . . . . . . . . . . . . . . .  
Specific resistance. ohm-cni (min). . . . . . .  
Rciractivc index. . . . . . . . . . . . . . . . . . . . . .  
Melting point. "C. .  . . . . . . . . . . . . . . . . . . .  

Air Floated Micronized 
-- 

Fine white powder 
2.65 2.65 

22.07 22.07 
0.0453 0.0453 

29-3 1 29-31 
3.5-4.5 4.5-6.0 
85-88 88-90.5 

6.5-7.0 6.5-7.0 
5.0-8.2 2.1-4.4 

0.25 0.25 
?OK 20K 

1.54-1.55 1.54-1.55 
1722 1722 
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Figure 5-Particle s ize d ist r ibut ions o f  micronized s i l icas 

Some of the coating contributions associated with the 
finer particle microcrystalline silicas include reduced dirt 
pick-up (trade exteriors), chip resistance (water-borne 
automotive primers), and quick drying (traffic paints). 

Abrasion Studies 

The most significant characteristic of the micronized 
silicas is their marked reduction in abrasiveness as shown 
by Einlehner abrasion values."~'" 

The Einlehner AT- 1000 Abrasion Tester is designed to 
give a relative measure of the abrasive action of pigments 
and fillers on the paper machine wire. The principle upon 
which the laboratory apparatus and proccdure is hased is 
that of determining the weight loss of a test screcn result- 
ing from mechanical action under prescribed conditions. 
Abrasion is accomplished by rotating a cylindrical abrad- 

Table 3--Latex Interior Paint Formulation 

Materials (Lbs, per 100 Gal.) 
- - - - - - - - - - - 

Pigment (;rind 
Water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cellulosic thickener, 2% Sol:' . . . . . . . . . . . . . . . . .  
Potassium tripolyphosphate (KTPP). . . . . . . . . . . . .  
Dispersanth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wetting agent'. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Antifoam" . . . . . . . . . . . . . . . . . . . . . . . . . .  .. .. 
Coalescing agent" . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ethylene glycol. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Titanium dioxide' . . . . . . . . . . . . . . . . . . . . . . . . . .  
Calcined clays . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Calcium carbonateh. . . . . . . . . . . . . . . . . . . . . . . .  

45% PVC 65% PVC 
- - 

144.0 200.0 
50.0 50.0 
2.0 2.0 

. 8.0 8.0 

. 4.0 4.0 

. 3.0 3.0 

. 10.0 10.0 

. 25.0 25.0 
, 150.0 150.0 
. 150.0 150.0 
. 97.0 252.0 

Table &Optical a n d  Physical  Test Methods 

Property Test Method 
- -- - - - -~ - - - - - -- - - 

... . . .  Reflectance, % Gardner XL-20 tristi~nulus colorinieter 
. . . . . . . . .  Opacity. %. Gardner XL-20 tristimulus colorimeter 

. . . .  Yellowness index Gardner XL-20 tristimulub calorimeter 
Sheen (85') . . . . . . . . .  Gardner multi-angle glossmeter 

. . . . . . . .  Tint strength 1.5 gms Tinting hlacklX0 mLoTpaint 
(reflectance mearurement) 

Porosity . . . . . . . . . . . .  ASTM D 3258-80. K&N Stain 
Enamel holdout, % . . .  Semi-gloss alkyd enamel (60" gloss 

measurement) 
Scrub resistance . . . . .  Gardner straight line scruh te~ter 

(2%, Comet solution) 
Oi l  absorption. C/r . . . .  ASTM 1)  1483-00. Gardner-Coleman method. 

er. for a predetermincd number of revolutions. on a 
standard stationary test wire in thc presence of a well- 
suspended pigment slurry. 

The equipment consists essentially of a test cylinder, a 
test screen mounted horizontally at the bottom of the 
cylinder, and a mixing shalt with its drive. The rotating 
shaft has a mounting fixture on the bottom to house the 
cylindrical abrader and is loadcd at thc top with a defined 
weight. The weight, which exerts a downward force, 
holds the abrader in frictional contact with thc screen 
during thc course of the test. This arrangcmcnt also cre- 
ates a consistent zone of wear whcre both the rotating 
abrader and the fixed screen are abraded by the pigments 
in the agitated slurry. 

The test is run as follows. A homogcncous pigment 
slurry is prepared and added into the cylinder. and the 

Let Down 
Cellulosic thickener. 2% Sol.. . . . . . . . . . . . . . . . . .  148.0 147.0 
Vinyliacrylic copolymel". . . . . . . . . . . . . . . . . . . . . .  341.0 218.0 -- 

Volume Solids = 35% 

Suppl~cra, lu l  Nnlrcr,olG 250 HH. Hrri.ulr\ 1°C. l h l  Til!llolX 721. Rohm & Haar. li.1 Ipcpul* 
CO-6311. GAF Corp,: l d l  Cullold'* hXIF. Callotd\. Inc.: (el Carhslul' Arctalc.  Union Carh~dc 
Corp :If) T~-Pure" R-vlll. l)uPc,nl: ($1 < i I ~ ~ n ~ a x - I . K ~ ~ l ~ n ,  l h l  AIO!?~IIC* 13.0p~nl. 
Thompvm-Wclnnrm: 11) Fluxhond" 325 155% Scbl(d\,. Atr I'nrdac!\ 

,tm. 50% (Sedigraph) 

Figure 6--Einlehner abrasion values o f  microcrystall ine sili- 
c a s  a s  a func t ion  o f  average part ic le s ize 
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NATURAL SILICAS IN COATINGS 

Table !i-Optical and Film Properties. Micronized Silica 
Replacement of Calcined Kaolin in Test Formulations 

2% mil Wet Film Thickness (Bird) 

Property 
- -- -. - - - 

Reflectance, B . . . . .  
. . . . . . . .  Opacity. % 

Yellowness index.. . 
Sheen (85"). . . . . . . .  
Tint strength. . . . . . .  
Porosity. . . . . . . . . . .  
Enamel holdout, % . 
Scrub resistance. 

cycles . . . . . . . . . .  

45% PVC 65% PVC 
- - - - . - -. - -- 

Calcined Micronized Calcined Micronized 
Kaolin' Silicab Kaolin' Silicab 

~ - - - - - - - - - .- - 
90.8 89.7 93.2 90.6 
94.0 93.7 97.9 96.4 

2.5 3.3 2.3 3.1 
2.5 3.0 4.5 3.0 

48.8 46.5 55.1 50.1 
10.5 5.7 32.4 18.0 
- - 71.4 60.7 

mixing unit is set for the desired number of revolutions or 
running time. After the run, the screen is cleaned, dried 
and reweighed. The weight loss of the test screen is a 
measure of the abrasiveness of the slurry. 

A plot of Einlehner values against typical particle sizes 
found in the normal and micronized grades of micro- 
crystalline silica is shown in Figure 6. Einlehner abrasion 
values of the micronized grades are comparable to abra- 
sion values obtained for a typical paint grade calcined 
kaolin. The abrasiveness of calcined kaolins, a group 
representing four different producers, ranges from 20 to 
30 mg. The test method uses brass screens, a 9.1% by 
weight pigment slurry and 87.000 revolutions. Reproduc- 
ibility of the test is i. 5%. 

Formulation Studies 

Properties of the finest particle sized Southern Illinois 
silica were determined as equal volunle replacements 
for both calcined kaolin and calcium carbonate in 45 
and 65% PVC latex interior test fortnulations (T(rh1rs 3 
and 4) .  

Replacements of silica for calcined clay (Ttrhlc, 5)  re- 
duce hiding power and retlectance values, particularly in 
the higher PVC paint. However, sheen control and film 
integrity are significantly improved even at the higher 
pigmentation. The enamel holdout value is worse when 
the micronized silica is used but tends to be much better 
than that obtained when the regular natural silicas are 
used. This apparent film property wcakness of regular 
silicas may be due more to the absorptivity characteristics 
of the aggregate structure of the microcrystalline silicas. 

In the second part of the replacement study, a micron- 
ized silica and a very fine particle calcium carbonate are 
substituted for the calcium carbonate used as one of the 
control pigments in the tcst formulations. Results are 
given in Tcrhlo 6. The rcplacemcnt comparison of the 
silica to the slighter coarser calcium carbonate shows 
increased opacities while essentially maintaining other 
properties. In the comparison of silica to the very fine 
calcium carbonate, which is a pigment promoted as a 
spacer for TiOz in paints, the silica matches the calcium 
carbonate except for its lower angular sheen. 

Table &Optical and Film Properties. Micronized 
Silica Comparison to Calcium Carbonates in Test Formulations 

2% mil Wet Film Thickness (Bird) 

Fine 
Particle Micronized 

Control* CaC03b S1I1=* P'Ope9-- - -- - - - - - - - - -  
A. 45% PVC 

Reflectance,% . . . . . . . . . . .  90.0 91.4 89.7 
Opacity. Olc . . . . . . . . . . . . . .  94.5 95.8 95.9 
Yellowness index . . . . . . . . .  2.5 2.6 3.6 
Sheen (85") . . . . . . . . . . . . . .  3.0 5.0 3.0 
Tint strength . . . . . . . . . . . . .  48.6 50.5 48.8 
Porosity . . . . . . . . . . . . . . . . .  10.8 13.4 15.0 

B. 65% PVC 
Reflectance,% . . . . . . . . . . .  92.5 93.6 91.5 
Opacity, Olc . . . . . . . . . . . . . .  97.7 98.4 98.6 
Yellowness index . . . . . . . . .  2.4 2.3 4.1 
Sheen (85") . . . . . . . . . . . . . .  5.5 12.5 6.5 
Tint strength . . . . . . . . . . . . .  55.3 58.1 56.8 
Porosity . . . . . . . . . . . . . . . . .  39.6 41.5 41.3 

( r l  At~rlria 0.0 Fm: Oil Abutrption. SC = 171, Thompwn-Weinman, 
fh) Omyilcrrb-UFlO.8 pn,; Oil Ab\orpt~on. F = 261. Ornyr. Inc. 
1r.l Iln\il A.108 12.2 pn,: Oil Ah\arptlon. C = 26). Illinoi, Mtnerill\ Cu 

The optical and film properties of the micronized sili- 
cas in these latex test formulations suggest formulating 
options and latitudes not typically associated with the 
natural silicas. Data indicate that the partial replacement 
of such basic extenders as calcined kaolin and calcium 
carbonate improves film properties while maintaining 
hiding power and sheen control. They suggest further that 
extender blending with the fine particle microcrystalline 
materials may be beneficial as a means to improve coat- 
ing properties. The low oil absorption of the micronized 
silicas enables the formulator to increase pigment load- 
ings for improved dry hide without significantly affecting 

Table 7- White Coil Coating F o r m u l a t i ~ n ~ ~ , ~ ~  

Materials Supplier 
- - .  - p  - - -  - -  ~- 

Pigment Grind 
Rhoplex AC-658 (47% Solids). . . . . . . . . .  Rohn & Haas 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Tanlo1850 Rohm & Haas 
. . . . . . . . . . . . . . . . . . . . . . . .  Triton CF-I0 Rohm & Haas 

Nopco NXZ . . . . . . . . . . . . . . . . . . . . . . . . .  Diamond 
Shamrock 

Diethylethanolamine . . . . . . . . . . . . . . . . . .  
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ti-Pure R-960 . . . . . . . . . . . . . . . . . . . . . . .  DuPont 
Silica. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (Sce Table 8) 

Let Down 
Rhoplex AC-658 . . . . . . . . . . . . . . . . . . . . .  Rohm & Haaa 397.1 
Butyl Cellosolve. 60140 

with water.. . . . . . . . . . . . . . . . . . . . . . . .  Union Carbide 5.7 
Cellosize UP-40, 

5% aq. Sol.. . . . . . . . . . . . . . . . . . . . . . . .  American 
Cyanamid 9.5 
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Table 8-Optical Propert ies 

Formulations 
- - - -  - -  

Components 
- -p A B C D E  

-~ - 

Pigment Gr ind  
Thermosetting acrylic resin. . . . . . .  328.6 294.1 306.2 291.2 300.0 
Syloid 74 (Grace). . . . . . . . . . . . . . .  30.0 - 15.5 22.5 15.0 
Syloid 161 (Grace). . . . . . . . . . . . . .  - 30.0 - - - 
lmsil A-  108 

(Illinois Minerals Co.). . . . . . . .  - - 4.5 7.5 15.0 

Let  Down 
Thermosetting acrylic resin.. . . . . .  397.1 431 .6 419.5 434.5 425.7 

Optical Properties 
Gloss(60") . . . . . . . . . . . . . . . . . . . .  7 8 9 10 10 
Sheen(8S0) . . . . . . . . . . . . . . . . . . . .  8 12 11 14 IX 

film p r ~ ~ e r t i e s . ~ ~ ~ ~ ~ ~ ~ ~  Co nversely, the low binder de- 
mand of the micronized silicas can be used to strengthen 
film properties. The micronized silicas may also show 
promise as replacements for delaminated clay in high 
pigment loadings, where sheen increases and scrubba- 
bility are problems. 

The data in Tables 5 and 6 also show that the substitut- 
ed micronized silica develops a lower optical reflectance 
than either the calcined clay or the calcium carbonate. 
This suggests that the micronized silicas, as replacements 
for brighter and whiter extender pigments, would be 
less suitable in pure white, enamel, and perhaps, pastel 
formulations. 

In another study, the potential of extending a synthetic 
silica in a low gloss coil coating formulation was deter- 
mined (Table 7). Results suggest that it may be possible 
to partially replace the high surface areaihigh oil absorp- 
tion synthetic silica in a low sheen and medium gloss coil 
coating formulation with micronized silica having the 
proper particle size. Gloss and sheen values obtained with 
various replacement levels are given in Table 8. Different 
amounts of the latex polymer are used in the pigment 
grind because the micronized silicas differ in their ease of 
wetting, and the consistency of the pigment grind must be 
retained. The micronized silicas are also finding 'use in 
water reducible coil coatings because of their water re- 
lease and anti-block contributions. 

In the field of new coating systems, Cargill recom- 
mends formulations containing micronized silicas in high 
solids primers, water reducible enamels, primers and 
baking These extenders meet such general 
pigmentation requirements of water reducible coatings as 
gloss control, color development, and package stability. 

SUMMARY 

The microcrystalline silicas are a distinct group of 
materials within the family of natural silicas. Their phys- 
ical and chemical characteristics are indicative of their 

uniqueness. Application benefits derived from their use 
in coatings are reviewed. 

Specific attention is given to the low oil absorption tine 
or micronized grades. The abrasiveness of these materials 
is shown to be significantly less than the regular grades 
and is comparable to that of the calcined kaolins. Poten- 
tial advantages for the use of silica as particle replace- 
ments for other extenders are highlighted. Their role in the 
new water reducible coatings systems is also mentioned. 
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Color Tolerances 
In Automotive Paints 

Heinz Terstiege 
Bundesanstalt fur Materialprufung* 

( I )  Investigation and realization of suitable, mobile 
Existing color tolerances for non-metallic paints in calorimeters for measurement of real color differ- 
the German automobile industry were investigated to ences of cars; and 
achieve a compromise for tolerance fields in the 
chromaticity diagram. When paint is applied to a car (2) Establishment of colorimetric tolerances for all ex- 
on the production line or for touch-ups, color tol- isting car colors. 
erances can be enlarged by a given factor. This 
concept involves the potential for measuring and 
controlling the color of the paint at the production 
line, which is now possible with new instrumentation. COLORMEASUREMENTOFAUTOS 

INTRODUCTION 

Expenditures for automotive repair work caused by acci- 
dents show a tendency to rise from year to year, with 
paint costs forming a considerable portion of the increase. 
This is not due to the high and unrealistic expectations 
and demands for an absolute (complete) color match of 
the repaired part as opposed to the original. Due to an 
ignorance of the resulting costs coupled with the corre- 
sponding obstinacy of the respective car owner this fre- 
quently leads, particularly in cases of damages not cov- 
ered by insurance claims. to an expanding of the paint and 
therefore a considerable price increase. 

Such a development could only arise as obiective meth- 
ods for critical examinations and measures were not 
available. The subjective demand was decided without 
consideration of an economically clever costlprofit fac- 
tor. This situation resulted in the establishment of a work- 
ing group and the laying of the ground work for the 
realization of two important assumptions for objective 
color control of cars: 

Prewncd al the 19X'i Sy#npo\~asl on Color .tnd Appcar.lncr Inrlrunrntrl#on. ~n l'~ll\hurzh. 
PA,  hprll  17-IX. 10x5 

'Un1r.r den Elohen. 10011 Rcrlln 45. Wc\l (icrrnimy 
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Practice of precise laboratory color measurement 
shows that samples have a limited size and their surfaces 
are plain. However, cars are too large to bring into the 
labiratory for color measurement and their suifaces are 
usually curved. Figure I shows how the reflection 'indi- 
catrix' of a plain surface changes under inHuence of the 
curvature and the specular refection broadens. In the 
case of color measurement with 4510-geometry Figure 2 
shows how nearly parallel illumination beams become 
divergent when the surface is curved instead of plain. 
Depending on the size of the sample port and the radius of 
the sample's curvature, it may occur that instead of pure 
diffuse reflected light specular reflected light may also 
enter the receiver. Figure 3 shows the geometric arrange- 
ment for color measurement at plain and curved surfaces 

Figure 1-Reflection indicatrix of plain and curved surfaces 

37 
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detector detector 

Figure 2-Color measurement with 4510 geometry: the specu- 
lar reflected radiation of plain (lefl) and curved surfaces 

(right) 

with 8id (sphere) geometry. These kinds of instruments 
have the possibility of excluding the specular reflected 
part of the radiation by means of a gloss trap. The size of 
the gloss trap is designed so that for parallel illumination 
of the sample, where the specular reflected light is also 
parallel, it is fully absorbed by the trap. In the case of 
curved surfaces, however, the specular reflected light is 
divergent and falls partly outside the gloss trap on the 
surface of the sphere and even partly back into the light 
source. If no gloss trap is used in the sphere and the 
specular reflected part is subtracted mathematically from 
the total reflectance factor, part of the specular reflected 
light may fall back into the light source if the viewing 
area of the sample becomes too large. 

One could suggest from Figures 1-3 that for color 
measurement of curved surfaces 4510 geometry is superi- 
or to sphere geometry. This can also be shown in Figures 
4-6; the results from color measurements of a red sample 
with various curvatures in Figure 4 show that chromatic- 
ity coordinates for 4510 geometry lie close together for 
two different sample port sizes and when the orientation 
of the sample is turned by 90". However, in the case of 
sphere geometry with included gloss, Figure 5 shows that 
the results of the color measurements are very sensitive to 
larger curvatures in that orientation, where the curvatures 

Figure 3-Color measurement with 
sphere geometry: the specular reflected 
radiation of plain (left) and curved sur- 

faces (right) 

are in the plane of the illumination. With increasing radii 
of the curvatures the red sample measurements are more 
saturated as some of the specular reflected light leaves the 
sphere via the port of the source. This effect is enlarged 
with increasing sample port, e.g., from 10 to 17 mm. 
When gloss is excluded by means of a gloss trap w ~ t h  
sphere measurement, color measurements show the sani- 
ple to be more unsaturated with larger curvatures (Figure  
6). As in any orientation of the sample due to the curva- 
ture of the sample, specular light comes out of the gloss 
trap and falls onto the sphere. This effect is generally 
slightly reduced in that sample orientation where the cur- 
vature is in the plane of the illumination and part of the 
specular light falls back into the light source. Again. the 
effect of desaturation is increased with larger port open- 
ings from 10 to 17 mm. 

Comparing 4510 geometry with sphere geometry. the 
advantage of the 4510 geometry of not being so sensitive 
against curvatures is reduced by the fact that they gcneral- 
ly need larger viewing areas for color nieasurcrnent than 
sphere geometries. In other words, for most of the exist- 
ing motor-car curvatures color measurements can be done 
with instruments having 4510 or sphere gconietries pro- 
vided that the viewing area and the apertures of illuniinat- 
ing and viewing beams are sufficiently small. 

For many years, the only reliable outdoor color mea- 
surement instrument for cars was the Uni-Tone from 
Daido Kogyo Kaisha, Japan. This colorimeter was also 
advertised for some time as Photomarker PM 400 in the 
USA. The Uni-Tone was the first useful instrument on the 
market with a separate flexible measuring head in which 
the perpendicular illumination of a tungsten lamp and a 
45" circular array of eight filtered silicon diodcs were 
arranged. The separate measuring head was linked with a 
box containing the power supply, micro processor display 
unit and printer. The instrument was successfully intro- 
duced by some Gernian automobile producers but unfor- 
tunately it is no longer available in Europc or America. 

Meanwhile, other calorimeters were developed where 
the separate measuring heads were connectcd by means of 
an electric or a glass fiber cable (glass fiber optic bundle) 

source source 
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Flgure 4-Chromaticity coordinates of a 
red sample for various cylindrical cur- 
vatures and for 4510 geometry. Viewing 
area of the sample: 21 cm and 33 cm in 
diameter. Two sample orientations: (1) 
Left-Curvature in plane with illumina- 
tion axis; (2) Right-Curvature perpen- 
dicular to illumination axis. The bending 
from 0 to 3.6 mm corresponds to curva- 

0 3 4 5  ture radii from x to 261 mm 

Figure 5-Chromaticity coordinates of a 
red sample for various cylindrical cur- 
vatures and 8ld geometry, gloss includ- 
ed. Viewing area of the sample: 10 cm, 
14 cm, and 17 cm. Two sample orienta- 
tions: (1) Left-Curvature in plane with 
illumination axis; (2) Right-Curvature 
perpendicular to  illumination axis. The 
bending from 0 to 3.6 mm corresponds 

to curvature radii from r to 261 mm 

Figure &Chromaticity coordinates of a 
red sample for various cylindrical cur- 
vatures and 8id geometry, gloss excluded. 
Viewing area of the sample: 10 cm, 14 cm, 
and 17 cm. Two sample orientations: (1) 
Left-Curvature in plane with illumina- 
tion axis; (2) Right-Curvature perpen- 
dicular to illumination axis. The bending 
from 0 to 3.6 mm corresponds to curva- 

ture radii from = to  261 mm 

t 
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Figure 7-Required color tolerances for automotive paints of 
different colors of a car manufacturer 

with the basic instrument. They all provide the possibility 
to measure the color at any part of the automobile with 
their mobile measuring head, having the instrument with 
the calibration and display unit remote from the car. 
Instruments of this type are discussed below. 

Minolta Chroma Meter CR-131: Tristimlus Colorim- 
eter with Xenon impulse light source in separate mea- 
suring head for bidirectional 4510 illumination. This is 
connected with the instrument containing six filtered sili- 
con photo cells via 1 m fiber optic cable. Measuring area 

Figure 8--Chromaticity regions with different color toler- 
ances E*.b for non-metallic automotive paints 

is 25 mm, total weight is 1376g without battery. Repeata- 
bility: X,Y = 2 0 , l 5  or  AE*,;,h < 0.4. 

Johne & Reilhofi~r Spc~ctrornctc2r ERIO: Xenon impulhe 
light source for 4510 circular, dl8 or variable geometry. 
grating spectrometer and silicone diode array in the mea- 
suring head. PCM-modulator sends electric signals via 
eight or 16 m cable to the instrument. Display unit and 
plotter for reflection curve, etc., are provided. Illumina- 
tion area is 10 mm and the measuring head weighs 6 kg. 
The repeatability is AE*,, < 0.3. 

Datacolor Simultcrn-Spc,ctromc~tc,r: The separate mra- 
suring head contains a Xenon impulse light source of 
diffuse illumination. The perpendicular reflected light 
(dl0 geometry) goes via a 5 m fiber optic cable to the 
grating spectrometer with two diode arrays in the in- 
strument. Printer, video display, and personal comput- 
er can be connected to the system. Measuring area ic 
15 mm, sensor weighs only 100 g and repeatability i \  
AE*,, < 0 , l .  

ColorguardSv,stc~m 20OOIAFC: Tristimulus colorimeter 
with 4510 geometry and second angle. 1.5 rn flexible fiber 
optic cable connects sensor with colorimcter with video 
display. Illuminated area is 25 mm and thc scnsor weigh\ 
7.4 kg. Repeatability: X. Y. Z < 0,.03. 

Eric.hscv1 Colorimoter 512: Tristimulus Colorimeter 
with 4510 geometry and separate measuring head. The 
illuminated area is 19 mm and the scnsor weigh\ I .  I kg. 
Repeatability: X, Y ,  Z = 2 0.1.  

TOLERANCESOFAUTOCOLORS 

In 1976 the Commission Internationale de I'Eclairagr 
(CIE) recommended the CIELAB color difference forniu- 
la to be applied to surface colors. Until this time it was 

dE Y 
1 0.8 28  passed 
2 0.9 5 passed 
3 0.5 29 f a l l e d  
1 0.6 l l  passed 

Figure 9-Passifail experiments with 38 different paints and 
tolerance fields of German standard DIN 6175 
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distance of 

quite troublesome to compare the existing tolerance for 
delivery of paints in various German car manufacturing 
industries. The change over to the new CIE color differ- 
ence formula showed that the CIELAB formula was still 
not ideal, as different color tolerances had to be applied to 
different colors, but it made a comparison of paint control 
in car industry easier. 

Figure 7 shows a plot of automotive paints with differ- 
ent color tolerances for one car manufacturer in the CIE 
chromaticity diagram. There was no systematic depen- 
dency of the applied color tolerance on the lightness of 
the color and for some similar pairs of colors quite differ- 
ent color tolerances were applied. One could draw the 
conclusion that instead of modifying the CIELAB color 
difference formula. as the British textile industry tried 
with the introduction of the JPC 79 or CMC formula, one 
could find areas in the chronlaticity diagram in which the 
5anie color difference must be applied. One can see from 
Fi,qur~' 7 that generally the requirements for delivered 
paints are tighter for achromatic colors than for blue 
colors and even tighter than for yellow colors. 

From the many tolerances in the German automobile 
industry. chromaticity regions were agreed upon as com- 
promise tolerance fields in the chromaticity diagram. The 
fields, shown in Figure, 8, indicate, for color of the same 
chromaticity. the tolerances for paints to be delivered 
from the paint companies to the automobile industry. 

A final check of the proposed tolerance felds was done 
by visual passlfail inspections of paints with various color 
differences to the master color of newly designed car 

1.0 - 
- 

ning samples 
- with 5mm 

1 

A A 

colors in the automobile industry. Figure 9 shows that out 
of 38 colors, 34 colors fit into the proposed tolerance 
scheme. Only the green colors I and 2 passed in the 
AE < 0.7 area although color I had a color difference 
of AE = 0.8 and color 3 had a color difference of 
AE = 0.9. The blue color 4 passed in the AE < 0.5 
area although having a AE = 0.6, and the green color 3 
failed in the area of AE < 0.5 having just the limit 
of AE = 0.5. 

As mentioned before, the color tolerances for auto- 
motive paints in Figure 8 are meant for non-metallic 
paints to be delivered from the paint companies to the 
automobile industry and measured after being sprayed in 
an agreed procedure onto a test panel. When the paint is 
applied to the car on the production line or for touch-ups, 
the color tolerance can be enlarged by a factor 1.5. In the 
case of repair paints, the color tolerances of repaired and 
painted surfaces of automobile parts should have a toler- 
ance compared with the adjoining cleaned existing paint 
which corresponds to a factor of 2 of the tolerances given 
in Figure 8. If repair paint and existing paint are separat- 
ed by means of space, styling strip, or crimp, the factor of 
2 can even be doubled as a result of visual assessments 
shown in Figure 10. This standardized concept, outlined 
in German standard DIN 6175, for automotive paints 
indeed involves the possibility of measuring and control- 
ling the color of the paints at the production line, which is 
possible with instruments having a better accuracy for 
color differences than requested in the standard. 

4 
Figure 10-Probability for recognition 2 0,5 
of substantial color differences with red = 
samples with and without a d~stance 

between the sample pairs 
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of technology with Minex and Minspar products. . . to 
provide our customers in the coatings industry with the 
most advanced assistance. 

At Indusmin, we take our responsibility seriously. 
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Box 14445, Columbus, OH 43214 Box 309, Spruce Pine, NC 28777 
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Specifications and Confidence Limits 
Are They Related? ... 

Edward L. Cairns 
Edward L. Cairns Associates* 

The mathematical confidence 
limit is a useful tool to set 
achievable specifications. Sta- 
tistics are calculated from a 
sampling of,product history and 
describe the percentage of 
product which has fallen within 
various limits. Done properly, 
this method will serve to set rea- 
sonable specifications and pro- 
vide information upon which 
gains in product uniformity can 
be made to the benefit of both 
supplier and purchaser. 

Introduction 
Confidence intervals and specifica- 

tions-are they related? If polled on this 
question, most people familiar with these 
terms would answer 'yes.' However, if 
questioned as to how these terms are re- 
lated. a large amount of uncertainty 
would emerge. Confidence, inrervu1.s are 
statistical interval estimates with a calcu- 
lable probability of containing a sought 
after value. Spc,ciJicutions are defined 
simply as measureable properties which 
describe a product, usually in terms relat- 
ed to its fitness for use-in even simpler 
words: a specific description of some- 

.P 0 ROX 171, Chc\apcalc C~ly. M1)21'~15 
Pre>rnlcd .#I !he Sympr,\cum 6," Color md Apwarmcc 

In~lrumcnlall<,n. ln  P~ll\hurgh. PA. Aprbl 17.18. IVXS 

thing. This definition does not make 
clear, however, how close the relation- 
ship is. 

Further definition can narrow this 
down: 

The statistical confidence interval is 
very precisely defined with mathematics, 
although, in a sense, it describes a degree 
of uncertainty o$ our knowledge about a 
value. On the other hand, the specifica- 
tion-a specific description-seems, 
ironically, to have a more elusive under- 
standing. 

To understand what a specification is, 
one must first know how a specification 
is set. 

Often, on new products at least, 
specifications are set by research and 
development people with little or no 
critical consideration of the various 
problems involved. Production people 
sometimes accuse R & D of using their 
job of  setting specifications as a means 
of "getting even," although it is not com- 
pletely clear what there is to get even for, 
other than some kind of natural rivalry. On 
the other hand, production people are noto- 
riously loose specification setters. It has 
been rumored that if they were to set the 
limits for center field-right, left and part 
of both bullpens would be included to be 
sure nothing was left out. 

Considerations for 
Specifications 

What are the considerations that should 
be taken into account when setting speci- 

fications? First, and of major consider- 
ation are the needs in using the product. 
For certain, if it is not what the customer 
needs or wants, little else matters. At this 
point, no one cares much about the confi- 
dence intervals if the product is unsella- 
ble. Specifications have to take into ac- 
count the market needs and competitive 
pressures on the product. 

The second consideration is the pro- 
cess capability in producing the product. 
This becomes even more governing when 
the product is so new that little market 
feedback is available for it. If one were to 
set specifications tighter than the ability 
to produce it, he or she had better be 
prepared to handle a lot of substandard 
product and have very little with which to 
meet whatever market demands exist. 

Thirdly, one must consider the testing 
method used to measure whether or not 
the product meets specifications. A vari- 

Table I-Percent Solids Test Results 

Test Result 
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able test method wi l l  result i n  a variable 
product. A specification tolerance cannot 
be set any tighter than the reproducibility 
o f  the test since that determines the mini- 
mum specification range obtainable. 

O f  these three considerations, the first 
has very litt le relationship to any statisti- 
cal confidence limits. Product needs may 
be better judged by using statistical meth- 
ods but, by and large, competition and 
our marketing people wi l l  be the major 
influence on specification limits. And ev- 
eryone knows that marketing people use 
statistics only to confirm their prccon- 
ceived notions! 

Samp le  N e w  P roduc t  

As stated above, i f  the product is new 
and relatively untried i n  the marketplace, 
the second consideration, or the capabili- 
ties o f  the process, w i l l  probably deter- 
mine-at least temporarily-what the 
product specifications are. For example. 
suppose that we have a new paint resin 
solution and wish to set tentative speciti- 
cations on the allowable percent solids. 
Tr ial  batches have probably been made, 
either i n  the laboratory or i n  a pilot plant 
(Tuble I ) .  Taking the results from these 
trial batches we could take the low and 
high result and use them to set a tcntativc 
minimum and maximum percent solids. 
respectively. To be a little more sophisti- 
cated, we might calculate a 95% confi- 
dence interval around the mean value of 
49.3 and use that as thc tentative specifi- 
cation. 

Sta t is t ica l  Conf idence In terva l  

There at last are both o f  those tcrms- 
"confidence interval" and "spccitica- 
tion"-used i n  the same sentence. We 
are finally getting around to the title o f  
this paper. But first, one rnore small di- 
version to illustrate what a statistical con- 
fidence interval is for those less familiar 
with it. As mentioned earlier, confidcnce 
intervals are describable with matheniat- 
ics, but for the time being we shall look at 
the contidence interval pictorially. For 
the sake o f  simplicity, we wi l l  usc the 
experimental percent solids results from 
the new resin from Toblc I. The tirst step 
is to group the results by intervals ( T ~ h l c  

Table 2-Percent Solids Arranged 
By Interval 

Number of 
Interval Observations 

-- - - - - - - - - - - - 
46-46.9 . . . . . . . .  0 
47-47.9 . . . . . . . .  1 
48-48.9 . . . . . . . .  3 
49-49.9 . . . . . . . .  4 
50-50.9 . . . . . . . .  I 
51-51.9.. . . . . . .  I 

PERCENT SOLIDS 

Figure 1-Plot of data from Table 2 

2). Next look at the intcrval count graphi- 
cally (Figure, I). Now imagine what 
would happen i f  we had rnore samplcs 
and made additional observations and 
nieasurementa o f  perccnt solids on them 
and at the same timc created additional 
interval subdivisions. The picture would 
more than likely look like F i x ~ r r r  2. I f  we 
then repeated this process until we had a 
great number o f  observations and infini- 
tesimally narrow intervals. wc would cx- 
pect the graph to arrive at the forni shown 
i n  Figure, 3. Incidentally. the vertical 
scale in F i g ~ r c  3 has also hcen changed to 
percent frequency-a minor change from 
number of occurrences. This is called the 
normal distribution curvc into which a lot 
o f  natural data and all data means fall. 
This distribution has several interesting 
properties. One is its obvious synietrical 
bell shape. Another less obvious but cx- 
tremely i~nportant property is that i f  it is 
partitioned ;it the inflection points. or 
places on the curve where the shape 
changes from convex to concave. as in 
Figure 4, about 213. or 68.3% to he morc 
exact. o f  the total ;Ires under the curvc is 
contained. At twice thih interval on thc 
horizontal axis we have 95.4% of  the 
area. and at thrcc times this intcrval there 
is 99.7% of  thc total arc;) under thc curvc 
( F i g ~ t w  5).  What this means is that 
68.3%. 95.4%. and 99.7%. rchpcctively. 
o f  the results obtained in me;tsuring the 
percent solids o f  this cxpcrimcnt;~l resin 
lic within those intcrvals or limits. Ex- 
pressing' that just slightly dil'fcrcntly. 
within each ofthosc intervals we have the 
stated pcrccnt confidence that the truc 
percent solids valuc for that product lies. 
I t  could iilso mean that that is thc pcrccnt 
o f  the product (1111- process wi l l  lnakc 
within each o f  the l i~i i i ts.  And o f  course 
the intcrvals arc referred to a\ confidence 
intervals and the l i~n i ts  as confidence l i ~ i i -  
its. H' the dlfl'crcncc hctwecn intervals 
and limits is conh~sing. think o f  thc intcr- 
val as ;I distance. The limit. on the othcr 
hand, is a singlc v;~luc which tlclincs the 
intcrval. 

We are morc comlnonly nccosto~iictl to 
the 95% confidcncc intcrv;ll for which thc 

46 4 7  48 49  50 5 1  52 
PERCENT SOLIDS 

Figure 2-Plot of data after additional 
observations 

limits lie 1.96 tinies the inflection point 
distance from the mean rather than ! 
times as shown i n  I,'ig~tr.o 4. That is reall! 
what a conlidcncc l i ~ i i i t  is all i~hout.  To 
reitcratc, i t  is thc point or points on the 
horizontal sc;~lc where the pcrccnt ol'l~rea 
undcr thc curve coincides with the de- 
sired dcgrce o f  conlidcncc or thc dc\ired 
percent o f  frequency occurrence for the 
data. 

The t Sta t is t ic  

Fortunately. one docs not h;~ve to col- 
lect an infinite number o f  observation3 
each timc to know what the conlidencc 
limits arc. Fortuitously. the inflection 
point we mcntioncd c;~rlier i s  located a 
distance o f  one stand;lrtl dcv~ation from 
thc data mean. A l l  we nccd to do 1s c;tlcu- 
late a standard dcvintion frc~m a s:irnplc of 
data and use th;~t to estim;~tc thc confi- _ 
dcncc limits with thi\ simple for~iiul;~: 

conlidcncc ~nler\,el = III~:III -t I x \ 

where "s" is thc cstiln:ttcd \tand;trtl t lc\i- 
ation and "1" i\ a statistic cnllctl. littins- 
ly  cnough, thc t \t:~ti\tic. Thc t \tati\tic i t  
usually fount1 i n  t;~blc\ ant1 its value i\ 
;~fl'ected by the si/c o f  the tlc\ircd confi- 
dence interval anti tlic si/c o f  the saliipls 
uscd to esti~ii;ttc the stantlarcl deviation 
The hishcr thc conlitlcncc interval dc- 
sired. the I;lrgcr t bcco~nc\. The l'ca.er 
ohscrvations usctl to cstimalc \. thc \tan- 

Figure 3-Distribution curve of data 
from Table 2 
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dard deviation, the larger t also becomes. 
However. once the samplc observations 
exceed 10. the latter variable has rclativc- 
ly minor impact upon t. I n  surnmary, t is 
affected by thc desired percsnt confi- 
dence interval and by the sample sizc 
used to estimate the standard deviation. 

Now, let us relate thcm to specifications. 
Going back to our expcrimcntal data and 
looking at the % solids results (T(rhl~, I ) .  
one way o f  setting tcntativc trial operating 
specifications is to takc thc 51.2% high as 
maximum and the 47.81 low as minimum. 
What cffect would thcsc trial figures have 
on the rest o f  our operation? 

Our sales pcoplc need to bc heard from 
and very likely they would say something 
like "Wc arc advcrtising and charging for a 
49% solids material. Considering othcr 
products availablc, there's no way wc wi l l  
be able to break into this market i f  we ship 
a product lower than 48%. Not only would 
we get complaints, but the product would 
get a bad namc." 

And what about our financial people? 
Being somewhat responsible for profits. or 
at least reporting thcm. thcy might say 
something like "Wc cannot charge for 
49% rcsin and ship as high as 51.2%,. 
We'll losc our shirts on the product!" At 
this point the product managcr might bc in 
a d!lemma. Whcthcr he acccdes to eithcr 
set o f  limits looks like a losing game to 
him. so he might call in ;I statistician and 
together they concludc that at least for thc 
trial period, maybc a 20'X) rcjcction rate 
m~ght bc acceptable, while giving a prod- 
uct which compromises on the production. 
marketing and linancial nccds. So an 80%) 
confidcncc intcrval is dctcrniincd. 

Now supposc wc makc live batchca o f  
our resin in thc plant and this timc thc 
statistician dcvclops a proccdurc so that 
each sample is tcstcd indcpcndcntly, and 
we can c\timatc both our tcsting variability 
and thc proccs.; variability. Rcmcmbcr that 
thesc wcrc the othcr factors influencing 
specifications. By thc way. indcpcndcnt 
testing is an important distinction. I f  thc 
five salnplcs wcrc given to our lab to tcst 

I I 68.3% OF AREA 

46 47 48 49 50 51 52 
PERCENT SOLIDS 

Figure 4-Distribution curve partitioned 
at inflection points 

each twice, do you think the results would 
be indcpendcnt? Most certainly not! But 
unfortunately that is frequently the way du- 
plicate samples are run and the person do- 
ing so is complacently deluded into think- 
ing the results w i l l  estimate tcsting 
variability. The proper way to do i t  is to 
submit 10 samples coded randomly so the 
tester has no way o f  knowing whether du- 
plicate samples are even involved. The 
most honest testers i n  the world pride 
themselves on their ability to test reprodu- 
cibly and, consciously or unconsciously. 
w i l l  bias their measurcrncnts to dcmon- 
strate thcir ability to do so. 

Sources o f  Var ia t ion  

Tuhlc 3 shows thc results rcarrangcd i n  
logical order aftcr the tests. Looking at 
the data arrangement we can scc the two 
definable sources o f  variation: the testing 
variation in a vertical direction and the 
batch-to-batch variation in a horizontal 
direction. Using a calculation mcthod 
known as analysis o f  variance wc arc able 
to subdivide the total variation into that 
causcd by cach o f  thcir sources. Hcre, the 
tcsting variability is i n  quitc an accept- 
able low rangc relative to thc process 
variability and we would not expcct it to 
interfcrc with an accurate assessment o f  
the process variability. I f  we usc color 
measurement as an example instead o f  
percent soluble, the opposite is true: the 
test method contributes a substantial 
amount o f  the observed variability i n  mea- 
suring products. 

I f  wc takc thc product sum of  squares. 
dividc i t  by the dcgrecs o f  freedom and 
takc the square root. we wi l l  arrivc at 1.4 
as the estimate for thc process standard 
deviation. Recall that that is highcr than 
wc saw for thc lab material standard dcvi- 
ation which was about I. I t  is quite com- 
mon (for the bcnclit o f  thosc readcrs not 
associatcd with product dcvelopmcnt) to 
have thc product variability increase as 
we go from lab to plant. 

What does this do to our tentative speci- 

- 
46  47 48 49 50 51 52 

PERCENT SOLIDS 

Figure &Percent solids of experimental 
resins within intervals 

Table 3-Percent Solids from 
Plant Runs 

SamDle Number 

1 2 3 4 5  

Testor#l 48.9 47.6 48.5 49.8 50.2 
Testor#2 49.5 47.9 48.0 49.7 49.9 

Grand Mean = 49.0 
Analysis of Variance: 

Product sum of squares = 7.66 
Test sum of squares = .40 - 

Total 8.06 

Product Standard Deviation = 1.4 

fications i n  terms o f  the percent o f  product 
we might expect have fallen within specifi- 
cations? We originally had our tentative 
specifications set at 47.9% minimum, 
50.6% maximum. With the higher standard 
deviation indicated here, we find that our 
new confidence interval is such that less 
than 75% of  the product would fall within 
our tentative specification. Assuming our 
marketing and accounting division assess- 
ments are still sound, and we cannot widen 
our acceptable specifications, this is clearly 
an unacceptable level o f  out o f  specifica- 
tion production. 

The next logical step would be a plant 
program of  sampling and testing to pin- 
point the cause of the variations and reduce 
them-a program in  which confidence lim- 
its wi l l  play an important part i n  the analy- 
sis and decision making. When we deal 
with color data, where measurement vari- 
ability is a significant portion, a testing 
improvement program is also needed. 

Conc lus ion  

Where does all this get us? I hope at 
this point we can recognize that there is a 
relationship between confidence limits 
and specifications. I t  is not a relationship 
l i ke  one o f  parents dictating to their 
offspring, nor is i t  l ike that o f  distant 
cousins. Think o f  the relationship be- 
tween confidence limits and specifica- 
tions as one o f  friendly siblings where the 
confidence limit is like the older o f  the 
pair, trying to pass on guidance to the 
youngster. Usually this advice is useful, 
even i f  not always listened to with ful l  
attention. 
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BALTIMORE . . . . . . . . . . . . . .JAN. 
"Inactive and Active Pigments" 

A moment of silence was observed in 
honor of Harold Gough, Past-President of 
the Federation and the Philadelphia Soci- 
ety, who died recently. 

Society President Frank Gerhardt, of 
Bmning Paint Co., announced that the 
University of Southern Mississippi would 
be giving a shon course on "Water Soluble 
Polymers," February 3-4, 1986. at thc 
Hyatt Regency Hotel in New Orleans, LA. 
Mr. Gerhardt also noted that the Southern 
Society is hosting a symposium on "Water- 
Borne and Higher Solids Coatings" at the 
Hyatt New Orleans from February 5-7, 
1986. 

Nominating Committee Chairman Joe 
Guisto, of Lenmar, Inc., announced that 
the Constitution and By-Laws now permit 
an Associate member to be an officer in the 
Baltimore Society. 

Rolf Odenthal, of Mobay Chemical Co.. 
spoke on "THE ~NFLUENCE OF INACTIVE AND 

ACTIVE PIGMENTS ON THE CORROSION IN-  
HIBITING PROPERTIES OF PAINT FII.MS." 

Dr. Odenthal began by relating the effi- 
ciency of synthetic imn oxide pigmcnts as 
connsion inhibiting pigments. The finer 
particle sized grades (yellowish shades) are 
more efficient corrosion inhibitors than the 
coarser types, he noted. 

Next, slides depicting the greater cffi- 
ciency of better pigment dispersion for 
corrosive resistance were shown by the 

speaker. The type of dispersion equipment 
used was found to be insignificant. he told 
the audience. 

Lastly, Dr. Odenthal enumerated on 
three mechanisms of reducing corrosion. 
They are: preventing saponification of the 
binder by the formation of metallic soaps: 
reducing permeation of corrosion inducing 
chemicals through the films; and passivat- 
ing the substratc. 

Q. H o w  do the mure effective, iron o.riOes 
compare to zinc chromate cmd red 1oadfi)r 
corrosion inhibition? 

A.  Zinc Chromate was more effective. 
Red lead was not evaluated. 

Q. What were the (.hemica/ trratmrnfs 
on the most c,ffective, easy drspersin~ 
TiOZ.s? 

A. The conventional treatments of alu- 
minate and silicates. 

En COUNTRYMAN. S P ( . ~ < ' ~ I I ~  

BIRMINGHAM.. . . . . . . . . . . . DEC. 
"Labelling, Legislation, Theory 

and Practice" 

Club President. J. Ron Jukes. of Croda 
Paints Ltd., presented Cyril Lawton, of 
Evode Ltd., with a 25-year pin in recog- 
nition of his years of service to the 
Federation. In addition, Mr. Jukes awarded 
a 50-year pin to Bob Howsc, of Thomas 
Howse Ltd. Mr. Howse formerly served as 
President and Secretary of the Club. 

1985-86 OFFICERS OF THE DETROIT SOCIETY (left to right): President-Bob Feisel; 
Society Representative--Gary Van de Streek; Treasurer-Gabriel Gabriel; and Vice- 

President-Richard Schreiber 

"LAHI~~.I.ING, LEGISI.ATION. THI~ORY A N D  

PRACTICI:," was the topic of the evening's 
technical talk, delivered by Doreen Cor- 
nelius and Roy Crawford, both of CVP. 
and David Penrice of Newtown Industrial 
Paints Ltd. 

Commencing the program. Mr. Penrice 
discussed the approach his lirm was taking 
on the requirements of the new Icgislation. 
He explained the importance of product 
decision sheets and through a slide presen- 
tation discussed a computerized label print- 
er which his firm installed to produce the 
necessary requirements of thc labelling leg- 
islation for up to 25 litre packs. 

Mr. Crawford followed with a talk on 
labelling. He emphasized that labels sene 
four purposes: to inform. to instruct. to 
attract, and to warn. He noted two main 
gmups of labels are User Labels which 
state the name of the substance. risk, and 
safety phrases. and Transpon Labels which 
show necessary information for emergency 
services. In contrasting the two types he 
stated that user labels should be on the 
container. whereas transport labels should 
be on the package. 

Mr. Crawford then notcd that under the 
new EEC regulations coming into effect on 
January 1 .  1986. all products would have 
to bc classified with supporting infor- 
mation in the form of a dccision sheet 
available for inspection. He also focused 
attention on the proposed changes to Sec- 
tion 6 of the Health & Safety at Work Act 
1974 which would account for foresccable 
operator error in design of product and 
labelling. 

Finally, Ms. Cornelius spoke on the 
preparation of LDSO values and the re- 
quirement to comply by December 31. 
1986. She discussed the three basic classi- 
fications: very toxic, toxic, and harmful. 
The vast majority of the matcrials and 
products in the surface coating industry fall 
into the latter category. she added. In this 
category are three areas of concern: oral. 
skin absorbtion, and inhalation. 

The parameters and type of labelling are 
decided by the individual or company put- 
ting the preparation on the market. Ms. 
Cornelius explained. Therefore. it is the 
manufacturer who is responsible. At pres- 
ent thcre are in excess of 10.000 items 
without LD50 values, she noted. She con- 
cluded by reminding the membership that 
data on all new preparations, including 
concentration limits. must be sent to 
H.S.E. 

DAVII) M. HEATII, Se~.retav 
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Cost 

The CASE for ARCOSOLV 
solvents keeps getting stronger 
When you need the cost and performance of E-series 
solvents, but want the safety of P-ser~es, it's an open and 
shut case-you want Arcosolv solvents from ARCO Chem- 
~cal Company. Why? Because we produce only P-series 
solvents. So, we have to make them right-and in the 
quantities you need, available where you need them. 
That's why we introduced Arcosolv P-series ethers 
In 1981, PM acetate in 1983, DPM acetate in 1984, 
and new PTB ether in 1985. Also, we have increased 
terminal locations, and increased our 
production capacity. 

It's a CASE of putting what you need 
where you need i t . .  . 
Arcosolv P-series ether and acetate production has 
expanded to more than 125 million pounds per year, It's 
available from strategically located terminals across the 
country, and from our network of highly-trained distributors, 
ready to put the case for Arcosolv solvents to work for you. Today. 

. . . with the effectiveness you want. 
W~th solvency power for a w~de variety of substances, excellent 
coupllng and coalesc~ng abll~ty, and a good range of 
evaporation rates, Arcosolv solvents are the stra~ghtforward 
formulation choice for everything from automotive coatings 
specialty paints, industrial cleaners to electronic chemicals. 
In many cases Arcosolv solvents have directly replaced 
E-series. And if you need reformulation assistance, 
we're ready to help. 

Call Toll-~ree 1-800-354-1500, 
or wrlte to ARCO Chemlcal Company, 

Arwsolv Solvents, 1500 Market Street. 
Phlladelphla, PA 19101, 

CASE tor Arcosolv Solvents " 

ARCO Chemical Company [m] 
DlVlSlon of AllantlcR~chfteldCompany 



GOLDEN GATE SOCIETY OFFICERS for 
1906-M (left to right): Ken Trautwein; 
Soclety Representativ-Barry Adler; 
President-Robert T. Miller; Vice-Presi- 
dent-Patricia Shaw; and Secretary- 

David Filson 

OFFICERS AND COMMITTEE CHAIRMEN 
of the Montreal Society, 1985-86. Seated 
(left to right): Society Representative- 
Horace Phlilpp; Membership Chairman- 
Jean-Pierre Cote; PresidentJoe Fiocco; 
L. Issa; and Society Past-President- 
Robert Payette. Standing (left to right): 
M. Lemieux; L. Kabakian; Educational 
Chalrman-Waiter Kolanitch; V. Peder- 
son; Technical Chalrman--John Hall; N. 
Chaif; R. Ferrle; G. Chartrand; M. Khalii; 
J. Brunet; Treasurer-E. Templeton; and 

Secretary-D. Wllde 

OFFICERS AND COMMITTEE CHAIRMEN - of the Weqtern New York Soclety for 
1985-86 (I& to right): Educational Chair- 
man-James Price; Publicity Chairman- 
Mark K. Markoff; Presldent--Charles C. 

a Tabu; Vice-President-Michael DePietro; 
Treasurer--Gerald F. ivancle; and Secre 

tary-Jean L Luck 

1985-86 OFFICERS AND COMMITTEE 
CHAIRMEN of the Toronto Society. 
Seated (left to rlght): Program Chair- 
man-Peter Skelton; Educational Chair- 
man-Roy Donneliy; A. Jones; Secm 
tary-Hans Wittman; President-Ted 
Stevenson; VlcePresident-Gordon Ma- 
jor; Society RepresentatlvtKurt F. 
Weik; and F. Reckless. Standing (left to 
right): D. Holiands; Membership Chair- 
man-Scott Harvey; N. Demera; V. Rana; 
Environmental Control Chalrman-Ron 
Babinsky; L. Bonlkowski; Publicity Chair- 
man-Larry Ham; Technical Chairman- 
Frank Chau; J. Piott; and Manufacturing 

Chairman--Norman Maiisani 
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CHICAGO.. ............... FEB. 
"RCRA" and "Hazard 

Communications" 

Ken Bcchcly. o f  thc Illinclis EPA, pro- 
vided the lirht technical talk. He di.;cu\scd 
"RCRA." 

From a state perspcctivc. Mr. Bcchcly 
ditcu\\cd hazardous wastc requircmcnts. 
He al\o outlined the clas\ilication o f  n 
waste generator as dclincd by 'fitlc 35 of 
the Illinois Administrative Code. Excmp- 
tions for m a l l  quantity gcncrators and 
pitfalls which suhjcct waste generators 
to reclasbify as Trcattncnt. Storage. and 
Di\po\al (TSD) sitcs were also addrcscd. 

A post-dinner prescnt;ltion entitled "AKI. 
Y o i  RI AIIY I : ~ K  HAZAKI) COMMIINIC.A- 
TIOX'?" was given by Carol Robinson. o f  
DcSoto. Inc. 

The second phase of the OSHA Hazard 
Cornrnunicaticln Rule will go into effect on 
May 76. I9Kh. stated Ms. Robinson. 'fhc 
rule requires cmploycrs to have an in-plant 
Hazard Communic;ltion program including 
product labelling. Matcri;ll Safety D;I~;I 
Sheets. and employee training. She also 
di\curscd who is covered by OSHA Hazard 
Communication Rule and State Right-to- 
Know laws. what happens to trade \ccrcts. 
and how to provide employee training. 

RAYMONO C%I(.~.O, Scv~r<,!(~t~ 

CLEVELAND.. ............ JAN. 
"Computer Process Control" 

During thcir annual joint mccting with 
the Clcvcland Paint ;lnd Coating\ Associ- 
ation, a \ymptrsiutn ant1 table-top cxhibi- 
tion on " C ~ X ~ I ~ C ~ ~ I . K I ~ I  .II PI<OC.I ss C( IN~I<OI. 
ISTIII- CO,\TIN(;S INIII.STKY" was hcld. The 
event. hosted hy thc Society. W;IS a joint 
sffort of the Society'\ M n n ~ ~ ~ c t u r i n g  Con -  
mittce and the Chemical Coatings Commit- 
tee of the Clcvcland Paint and Coatings 
A\sociation. Kcynotc speaker Stcvc Sea- 
bury. o f  Bailey ~ont ro ls .  Co.. delivered a 
talk on "'I'III. DISAI'I~I ,\KIN(; MAINI-KAMI:." 

Mr. Scahury hcgan.by discussing thrcc 
integrated circuits of ahout the same size. 
Using schematic diagr;lms he howet l  one 
uhich hcld I6K bytes o l  memory. another 
that hcld 1ShK bytcs. ;tnd a third type (not 
yct in production) which ofkrcd one Mcga- 
hjte I I million bytcs). He noted that there 
arc c(mputcr\. ~~l inicol~lputcrs ;~nd soh- 
ware adequate to clcctronic;~lly control in- 
dustri;ll processes in use today hut that 
anyone con\itlcring the change should 
\tudy c;~rcfully thcir own ope~lt ion to in- 
\ure gettlng the best itnd nlost cconomicul 
\).\tern for thcir particular operation. 

To dcnlon\tratc the improvctl technology 

controlled cnvironmcnt. He contrasted that 
with a board that could be hand-held yet 
has all thc capahilitics o f  the 111780 in- 
cluding on-board BASIC and COBOL 
compilers. operates slightly faster than thc 
11 1780. and works fine at 85°F. 

In closing. he explained that mainframe 
computers were not obsolete but that they 
would find new things to do, along with the 
expectcd arrival o f  a new generation o f  
mainframe supercomputers. Within five 
years, virtually all industrial processes wi l l  
be automated, he concluded. 

RICI IAKI) R. EI.EY. Src'rrftrry 

.......... LOS ANGELES.. JAN. 
"Officers' Night" 

Federation President William Mirick and 
Executive Vice-President Frank Borrelle 
gave a slide presentation on Federation ac- 
tivities which highlighted programs con- 
ducted throughout the country. 

A legislativelenvironmental report was 
then given by Don Curl. He discussed the 
four year extension o f  the 380 gram per 
liter allowance for non-flat coatings (Rule 
1113) by the South Coast Air  Quality 
Management District (SCAQMD) which is 
being challenged by the EPA. 

The E L  RAP organization has met with 
Dave Howekamp, Director o f  the Air  Man- 
agement Division Region 9 (EPA), and his 
staff on December 18, reported Mr. Curl. 
He further explained that Mr. Howekamp 
has agreed not to give any citations to com- 
panics not in compliance until they further 
investigate i n  the Southern California area. 

The speaker also reported that EPA de- 
sires to meet with paint manufacturers be- 
cause the agency is not convinced a 250 
gram per liter paint cannot be made. EPA 
has the right to override SCAQMD's deci- 
sions. stressed Mr. Curl. He noted that EL 
RAP is i n  position to challenge EPA's 
stand. Regarding Rule 1107, metal parts 
coatings regulations. EPA has agreed to 

TECHNICAL SPEAKERS AT THE CHICA- 
GO SOCIETY February meeting included 
Carol Robinson, of DeSoto, Inc., and 

Kenneth P. Bechely, of the Illinois EPA 

study the Rule further in-depth. EPA seems 
to be listening and is will ing to work with 
E L  RAP, concluded Mr. Curl. 

Ray DiMaio, o f  Koppers Co., Inc., told 
o f  the upcoming Manufacturing Seminar 
"Managing Manufacturing Costs" to be 
held April 9, 1986. 

Educational Committee Chairman, 
Melinda Rutledee. of Allo Chemical. re- 
ported that the ciurse on Introductory Paint 
Technoloey scheduled for Cal-State L.A. 

u. 

campus has been postponed until March 

The technical speaker for the evening 
was Wi l l iam E.  Wellman, o f  Exxon 
Chemical Co. He discussed "AN UPDATE 
ON THE ROLE OF THE SOLVENT IN HIGH 
QUALITY COMPLYING ACRYLIC COATINGS." 

Dr. Wellman's presentation dealt with 
resin and coating manufacturers who are 
developing coatings to comply with up- 
coming EPA guidelines. To date, no viable 
complying systems exist for applications 
such as auto OEM and metal appliances, 
he stated. 

of todiiy. Mr. Scahury prcscntcd a vihual of 1985-86 OFFICERS OF THE KANSAS CITY SOCIETY (left t o  right): Secretary-Steve 
the VAX 1 1  1780 intcgratctl circuit which Johnson; Treasurer-Roger Haines; President-Jerry P. Hefling; and Vice-President- 
ha\ rhrcc \ireable consoles. ontl ncccss;lry Steve Bussjaeger 
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NORTHWESTERN SOCIETY OFFICERS AND COMMllTEE CHAIRMEN for 1985-86 (left 
to right): Past-President-Richard Johnson; Vice-President-Larry Brandenburger; 
Lowell Wood; Secretary-Joan B. Lamberg; Manufacturing Chairman-Dick 
Mundinger; Society Representative-Richard Fricker; President-Al Yokubonis; and 

Treasurer-Richard Karlstad 

For an acrylic system, use of  an appro- 
priate ester solvent can assist tremendously 
with compliance by providing a suitable 
polymerization medium, controlling the 
molecular weight of the polymer, keeping 
the molecular weight low, providing a suit- 
able cutting fluid, producing a coating with 
high resistivity spraying, and producing a 
coating with improved properties. 

MELINDA K. RUTLEDGE, Secretaty 

were among six honored gucsts at thc 
meeting. Using a slide presentation. Mr. 
Borrclle described thc Fcdcration activitics 
underway throughout thc country. 

Society President-Elect Howard Ram- 
say, o f  Du Pont Co.. introduced thc 19 
Past-Presidents of the Society and prcscnt- 
ed each with a Past-Presidents' Pin. 

LARRY F. P~TCIII:OKIJ, S C ( . ~ ~ , I ( I I ~  

LOUISVILLE . . . . . . . . . . . . . .JAN. NEW YORK . . . . . . . . . . . . . . .JAN. 
"Past-Presidents' Night" "Inerting for Safety" 

Federation President William Mirick and A moment of silence was obscrvcd in 
Executive Vice-Presidcnt Frank Borrelle memory of Daniel B. Bcckcr. Sr.. of D.B. 

Becker Co.. Inc.. who reccntly passed 
away. Society President Raymond P. 
Gangi, of lntcrnational Paint Co.. Inc.. of- 
fered a resolution rccognizing Mr. Bccker 
for his long association with the coating+ 
industry. 

Scholarship Committce Chairman Mar- 
vin Wcxlcr, o f  Troy Chemical Co.. an- 
nounced that three scholarship awards each 
bestowing $1.000 to the recipient wcrc to 
be prcscntcd. Mr. Wcxlcr awarded the 
Joseph J .  Matticllo Memorial Scholarship 
to John R. Pcnnacchia. currently attending 
Polytechnic Institute of New York in pur- 
suit of his Ph.D. in polymcr chemistry. 
Richard Himics, of Daniel Product$ Co.. 
prcscntcd thc Melvin M.  Gcrron Award to 
Edward Kubis, employed with Calgon 
Corp., pursuing a Masters dcgrcc at Wag- 
ner College. Floyd NCSSC. of North Arnerl- 
can Paint Co., prcscntcd the Allcn Fcin- 
silver Memorial Scholarship to Steven 
Willncr, an undcrgraduatc at Ycshi\.a 
Univcrsity, majoring in chcnii+try and 
computcrs. 

Irwin Young. of Jcssc S. Young Co.. 
Inc.. gave thc lirst rcading of a By-law+ 
changc concerning Associate Mcmhcr\ 
which allows thctn to bccomc an Honoran 
or Retired mcmhcr and allows them to 
transfcr mcmbcrship from onc employer to 
another without having to rcapply. 

Gary S. Halpcrn, of Ncutronics Co.. 
spokc on "INI:K.~IN(; 1 . o ~  SAI.I;I-> I\ 

COA.I-INGS PI.AN.I-S. " 
Mr. Halpcrn claboratcd on thrcc inenins 

systems including thc Time-Volume ap- 

PAST-PRESIDENTS OF THE LOUISVILLE SOCIETY in attendance at the January meeting. Front Row (left to right): Dick Fortener 
(1966-67); M.C. lrvin (1947); Joseph Bauer (1969); Paul Nilles (1976); Joe Lococo (1979); Nick Lanning (1978); John Lanning (1984); 
and Ed Thomasson (1985). Back Row (left to right): Creel Brown (1964-65); H.L. Brinly (1954); Calvin Marcus, Jr. (1960); Horace 
Mahorney (1957); Jim Hoeck (1971); E.J. Klinger (1941); Herb Wilson (1975); Vic Kurk (1972); P.W. Harbaugh (1982); Fred 

Newhouse (1983); and Kirk Menefee (1981) 
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proach where an inert gas is added to a 
vessel to sparge or blanket it; the Prcssur- 
ization approach where a pressurc higher 
than the surrounding atmosphere insures an 
inelt atmosphcrc: and thc Minimum Oxy- 
gen Concentration approach which controls 
Ihe amount o f  oxygcn prescnt and results in 
a savings in incrt gas. 

Three factors necessary to support com- 
bustion were also discusscd by Mr. Hal- 
pern. They arc fuel, ignition. and oxygcn. 
with oxygen being the only controllablc 
ingredient. 

Q. Which irtrrtirrg xos is r l t ~  gos of 
rhoicr :) 

A. Most systems uhe nitrogen because 
it's cheaper and more inert. Howcvcr, it is 
lighter than C 0 2  and i n  some cascs. thc 
heavier gas is preferablc. 

J o t t ~  W. B(IRI.A(II.. Se<.rc,~<lry 

NORTHWESTERN.. . . . . . . .JAN. 
"Quality Improvement and 

Cost Reduction" 

A moment o f  silcncc wa\ obscrvcd for 
Society Past-Prcsidcnt William Thompson 
w,hnpassed away on January 4. 1986. 

Symposium Chairman Mark Ulgem. o f  
Creative Paint Mfg.. announced plans for 
the symposium "Color. Its Interactions and 
Effects" to be held March 4. 1986, at the 
Marriott Hotel in Bloomington. M N .  

Socicty Rcprcsentativc. Richard Frickcr. 
of Valspar Corporation, discussed OSHA's 
proposal to reduce thc currcnt pcrniissiblc 
exposure limits o f  formaldchydc bascd on 
the determination that fornialdehydc could 
have a possible carc~nogcnic potential for 
humans. Hearings wi l l  bc held on this pro- 
posed regulation. hc noted. 

Mr. Fricker also discussed thc proposed 
expansion of "Right-to-Know" laws. Hc 
explained that the regulation was set up 
originally for only manufacturing indus- 
tries. The courts now havc said that thc 
regulation should be applied to other busi- 
nesses. Lastly. he told o f a  new form issued 
on registering underground storage tanks. 

The first spcakcr for the cvcning was 
Robert L. Pcterson, o f  3 M  Comp;~ny. He 
detailed the "JLIRAN APPH~AC.II~I-O QOAI.I.I.Y 
I\IPRO\'C.MI:NT ANI) C0s.r RI:I)II(I.I~N." 

Annual co5ts o f  poor quality (scrap. re- 
work. claims. ctc.) are. for most com- 
panies. in the range o f  10 to 20'X of  sales. 
began Mr. Peterson. They prescnt a major 
opportunity for cost reduction. Quality im- 
provement also aids in dcaling with liahil- 
ity and government regulation. He cx- 
plained that the p r i m  objective o f  the 
Juran program is to help company nianagc- 

1985-86 OFFICERS AND COMMITTEE CHAIRMEN of the Philadelphia Society (lefi to 
right): Secretary-Thomas L. Peta; Past-President-William Georgov; Membership 
Chairman-Timothy S. Hyde; Frank Bartusevic; President-Philip A. Reitano; Chris 
Hulme; Fred Lipson; Honorary Director-J. Richard Kiefer, Jr.; Society Representa- 

tive--Carl Fuller; and Vice-President-Donald F. Denny 

men1 teams develop the habit o f  annual 
improvement in quality and annual reduc- 
tion in quality-rclated costs. 

Mr. Peterson also provided a background 
history o f  how the Juran approach came 
into being. In World War II the U.S. gov- 
crnmcnt asked Dr. Demming and Dr. Juran 
to apply their statistical quality control and 
quality method to the war industry in order 
to make quality products. Thc work force 
at that time was comprised mainly o f  men 
too old for the military and women. The 
quality lcvel o f  the products produecd was 
very high compared to that o f  the countries 
involvcd in the war. 

After the war, explained Mr. Peterson, 
the individuals who had bccn taught the 
quality control techniques were replaced on 
the job by veterans rcturning from the war. 
The new cmployees knew little about these 
quality control techniques and the main 
concern o f  the time was get the product 
out. I n  the meantime, stated the speaker, a 
program was set up to help the Japanese 
recover. Dr. Demming and Dr. Juran were 
sent to Japan to teach them quality tech- 
niqucs. The techniques have worked, con- 
cludcd Mr. Pcterson. as the Japanese have 
bccome eom~etitivc in world markets and 

NORTHWESTERN.. . . . . . . . FEB. 
'Cure Mechanisms" 

And "Handling Stress" 

Society Representative Richard Fricker. 
of Valspar Corporation, reported that Fed- 
eration Past-President Harold B. Gough 
had passed away on January 11, 1986. Mr. 
Gough served as President o f  the Philadel- 
phia Socicty in 1943, and becamc Presi- 
dent of the Federation in 1967. 

Ed Ferlauto, of Valspar Corporation, rc- 
ported that the Technical Committee had 
conducted literature searches in threc arcas: 
water vapor transmission; simulation o f  
acid rain; and comparison o f  accelerated 
outdoor exposure color change. Water va- 
por transmission has been selected for the 
Committee's next project, he stated. The 
project wi l l  attempt to show the correlation 
of salt spray resistance with water trans- 
mission, oxygen transmission, and wet ad- 
hesion for high solids coatings. Regarding 
the current project "To Determine Why 
Measured VOC Differs from Theoretical 
Values," Mr. Ferlauto stated that the Com- 
mittee hopes to have work ready for pre- 
sentation i n  1987. 

arc moving into quality leadership. Society President A l  Yokubonis, o f  Ccl- 
JOAN B. LAMHI-RCI. .Ye(.r.(,t(~n. anese Specialty Resins, reported that he 

OFFICERS AND COMMITTEE CHAIRMEN of the St. Louis Society, 1985-86 (left to right): 
Environmental Control Chairman-Robert F. Walsh, Jr.; Vice-President-Al Zanardi; 
Secretary--James McDerby; President-Charles L. Grubbs; Manufacturing Chairman- 

Elliott Lanson; and Treasurer-Howard Jerome 
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Constituent Society Meetings and Secretaries 
BALTIMORE (Third Thursday-Martin's Eudowood, Towson, MD). Eo COUN- 

TRYMAN, B ~ n i n g  Paint Co., 601 S. Haven St., Baltimore, MD 21224. Virginia 
Section-Fourth Wednesday, Ramada Inn-East, Williamsburg, VA. 

BIRMINGHAM (First Thursday-Strathallan Hotel, Birmingham, England). 
D.M. HEATH, Holden Surface Ctgs. Ltd., Bordesley Green Rd., Birmingham B94TQ 
England 

CHICAGO (First Monday-meeting sites vary). RAYMOND CZICZO, Reliance 
Universal, Inc., 1915 Industrial Ave., Zion, IL 60099. 

CDIC (Second Monday-Sept., Jan., Apt., June in Columbus; Oct., Dec., 
Mar., May in Cincinnati; and Nov., Feb. in Dayton). SAMUEL KRATZER, Potter Paint 
Co., P.O. Box 265, Cambridge City, IN 47327. 

CLEVELAND (Third Tuesday-meeting sites vary). RICHARD ELEY, Glidden 
Coatings & Resins, Div. of SCM Corp., D.P. Joyce Research Center, P.O. Box 8827, 
Strongsville, OH 44136. 

DALLAS (Thursday following second Wednesday-Executive Inn, near Love- 
field Airport). FREDERICK T. BEARD, Glidden Coating & Resins, Div. of SCM Corp., 
1900 North Josey Ln., Carrolton, TX 75006. 

DETROIT (Fourth Tuesday-meeting sites vary). JOANNE CEDERNA, Inmont 
Corp., 26701 Telegraph Rd., Southfield, MI 48086. 

GOLDEN GATE (Monday before third Wednesday-Alternate between Sabel- 
la's Restaurant on Fisherman's Wharf and Francesco's in Oakland, CA). KARL 
SAUER, Pfizer, Inc.. MPM Div., 776 Rosemont Rd., Oakland, CA 94610. 

HOUSTON (Second Wednesday-Sonny Look's, Houston, TX). JAMES A. 
HARRELL, Buckman Laboratories, 5127 Wightman Ct., Houston. TX 77069. 

KANSAS CITY (Second Thursdayxascone's Restaurant, Kansas City, MO). 
STEVEN JOHNSON, Cook Paint & Varnish Co., P.O. Box 389, Kansas City, MO 
64141. 

LOS ANGELES (Second Wednesday-Steven's Steak House, Commerce. CA). 
MELINDA RUTLEDGE, Allo Chemical Co., P.O. Box 443, Ontario, CA 91761. 

LOUISVILLE (Third Wednesday-Breckinridge Inn, Louisville, KY). LARRY 
F. PITCHFORD, Reynolds Metals Co., P.O. Box 3530, Plant 111, Louisville, KY 
40232. 

MEXICO (Fourth Thursday-meeting sites vary). 
MONTREAL (First Wednesday-Bill Wong's Restaurant). W WILDE, Hoechst 

Canada, Inc., 4045 Cote Vertu, Montreal, Que., Canada H4R IR6. 
NEW ENGLAND (Third Thursday-LeChateau Restaurant, Waltham, MA). 

GAIL POLLANO, Polyvinyl Chemical Industries, Inc., 730 Main St., Wilmington, MA 
01887. 

NEW YORK (Second Tuesday-Landmark 11, East Rutherford, NJ). JOHN W. 
BURLAGE, Pacific Anchor Chemical, 14 Ridgedale Ave., Cedar Knolls, NJ 07927. 

NORTHWESTERN (Tuesday after first Monday-Jax Cafe, Minneapolis, MN). 
JOAN B. LAMBERO, Horton-Earl Co., 750 S. Plaza Dr., St. Paul, MN 55120. 

PACIFIC NORTHWEST (Portland Section-Tuesday following second 
Wednesday; Seattle Section-the day after Portland; British Columbia Section--the 
day after Seattle). Y V ~ N  POITRAS, General Paint Co., 950 Raymur Ave., Vancouver, 
B.C., V6A 3L5, Canada. 

PHILADELPHIA (Second Thursday-Dugan's Restaurant, Philadelphia, PA). 
THOMAS L. PETA, J.C. Osbome Chemicals, Inc., P.O. Box 1310. Merchantville, NJ 
08109. 

PIEDMONT (Third Wednesday-Howard Johnson's, Brentwood Exit of 1-85, 
High Point, NC). CHARLES HOWARD, DeSoto, Inc., Pro .  BOX 22105, Greensboro, 
NC 27420. 

PITTSBURGH (First Monday-Montemurro's, Sharpsburg, PA). MARK 
TROUTMAN, Bradley Paint Co., 608 W. Crawford St., Connellsville, PA 15425. 

ROCKY MOUNTAIN (Monday following first Wednesday-Bemard's, Ar- 
vada, CO). MARCY S. BAUOH, Hutson Industries, 60 Tejon St., Denver, CO 80223. 

ST. LOUIS (Third Tuesday-Engineers Club). JAMES N. MCDERBY, F.R. Hall 
& Co., 6300 Bartmer Ind. Dr., St. Louis, MO 63130. 

SOUTHERN (Gulf Coast Section-Third Thursday; Central Florida Section- 
Third Thursday after first Monday; Atlanta Section--Third Thursday; Memphis Sec- 
tion-bi-monthly on Second Tuesday; Miami Section-Tuesday prior to Central 
Florida Section). C. LEWIS DAVIS, Ambrosia International, 802 Black Duck Dr., Port 
Orange, FL 32019. 

TORONTO (Second Monday--Cambridge Motor Hotel). HANS WITTMAN, 
BASF Canada Ltd., 10 Constellation Ct., Rexdale, Ont., Canada M9W IKI. 

WESTERN NEW YORK (Third Tuesday-meeting sites vary). JEAN L. LUCK. 
Pratt & Lambert Inc., Powder Coatings Div., P.O. Box 22, Buffalo, NY 14240. 

and Mr. Fricker had made a trip to Canada 
to visit the Winnipeg section. Winnipeg 
would like to have a say in our elections 
and would like to be a little more involved 
in what we do. said Mr. Yokubonis. He 
notcd that the Society will attempt to im- 
prove this and would like to hear more 
from that section. 

Loren W. Hill. of Monsanto Co.. pro- 
vided the first technical prcsentation. Mr. 
Hill discussed "CURE MECHANISMS." 

He explored films prepared from high 
solids acrylic or  polyester polyols and 
etherified mclaminc formaldehyde (MF) 
cmsslinkers using an Autovibron instru- 
ment. He noted that some aspects of cure 
mechanism have been elucidated based on 
analysis of dependence of glass transition 
tempcrature (Tg) on cure tcmpcrature and 
acrylic1MF ratio. 

The second presentation was conducted 
by Frances Howley, of Blaisdcll YMCA. 
Mr. Howley addressed the topic of stress. 
citing four options for handling it. 

JOAN B. LAMHERG. Secreton. 

PHILADELPHIA . . . . . . . . . . .JAN. 
'Voint Meeting with 
Philadelphia PCA" 

Technical Committee Chairman. Bill 
Fabiny, of Sermatcch. International, an- 
nounced that the Society technical seminar. 
"The Impact of Environmental Regula- 
tions and the Right-to-Know" will be held 
May 12, 1986, at the Airport Hilton. 
Philadelphia, PA. 

Honorary Director. Dick Kiefcr, of 
McCloskey Corp., discusscd thc Federal 
Standard Compliance on Hazard Cornmu- 
nication. He announced that the PA Cham- 
ber of Commerce will hold a conference on 
the Federal Hazard Communication and PA 
Right-to-Know in Harrisburg, PA. on Feb- 
ruary 6. 1986. The PA Chamber of Com- 
merce has made a Hazard Communication 
Training Manual available. New Jersey's 
Environmental and Cleanup Responsibility 
Act (ECRA) will be discussed by thc Pen- 
jerdel Council on January 16. he noted. 

William W. Bewley, Jr.. of Hercules In- 
corporated, spoke on "ECONOMIC FORE- 
CAST 1986." 

Using a slide presentation. Mr. Bewley 
told that the economy is now entering its 
fourth year of expansion-already above 
the average of post-World War 11 cxpan- 
sions. He added that it has a reasonable 
probability of extending into the longest 
period of uninterrupted peacetimc growth 
in the past 60  years. 

In spite of thc prosperity, there are two 
impwant and obvious trouble spots within 
the nation today, the farm community and 
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FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 
Announces the 

896 Pages 
Over 1,400 Spectra 
Over 1,500 References 

This revised and expanded 
896-page book (by the Chi- 
caqo Society for Coatinas 
~ e c h n o l o ~ ~ )  contains a COG- 
p~ la t~on  of 1433 spectra, fully 
indexed, of materials com- 
monly used in the coatings 
industry. Spectra of many recently marketed materials are included, as well as examples 
transform infrared spectra. 

of Fourier 

The text consists of nine fundamental and comprehensive chapters including theory, qualitative and 
quantitative analysis, instrumentation, IR instrumentation accessories, and sample preparation. A chapter 
concerning applications contains a comprehensive text which should be invaluable to anyone practicing 
infrared spectroscopy. 

A fully indexed literature survey contains over 1500 references and represents the most complete 
bibliography published in this type of text. It is organized into sections, such as theory, reviews, in- 
strumentation, experimental techniques, compilation of spectra, and pigment applications, and each 
section is in chronological order. 

8% x 11 in., case-bound. ISBN 0-934010-00-5 

AN INFRARED SPECTROSCOPY ATLAS 
Check one: $75.00-Federation Member $100.00-Non-Member 

(Shipping Charges Extra) 

PLEASE MAKE ALL CHECKS PAYABLE IN U.S. FUNDS 
Federation of Societies for Coatings Technology 1315 Walnut Street, Philadelphia, Pa. 19107 

Pennsylvania nsldenls p l e m  add 6% sa la  1.x 

TERMS OF ORDER - PLEASE MAKE ALL CHECKS PAYABLE IN U.S. FUNDS - 

AVAILABLE IN THE U.K. FROM: 
Birmingham Paint, Varnish and Lacquer Club 

c/o Mr. Ray Tennant, Carrs Paints Limited, Westminster Works, Alvechurch Rd. 
Birmingham 831 3PG, England 

PREPAID ORDER: 
Handling and postage 

ORDERS REQUIRING BILLING: 
Postage and handling 

included in price. charges additional. 



Symposium 
on 

Automotive Color ContiPo[ 

Michigan inn Southfield, ti% 

Sponsored by 

Detroit Colour Council 
Federation of Societies for Coatings Technology 
Manufacturers Council on Color and Appearance 

Focus of this event is the new SAE Recomrnended Practice for determination of color difference 
for automotive parts and materials. 

Programming is specifically directed to Coatings, Soft Trim, and Plastics, with each addressed in 
separate, two-day overlapping segments (Coatings, June 3-4; Soft Trim, June 4-5; and Plastics, 
June 5-61, 

General sessions at each two-day segment will be devoted to: color difference measurement, 
with a complete explanation of "J1545" and its implementation; statistics of proper sampling; 
effect sf metamerism and alternative illurninant and standard observer; and reference standards 
%or matching parts. 

Coatings segment will also include a session on multi-angle measurement for metallic colors; 
and Soft Trirn segment will include session on shade sorting of fabrics. 

Three workshops (two on instrumental color measurement, featuring equipment demonstra- 
tions; and a tutorial on sample preparation and presentation) afford an opportunity for partici- 
pants to measure provided samples and determine correlation of the various instruments for 
metameric and non-metameric samples. 

The programming is designed to offer a "working meeting" environment, and registrants are 
invited to bring color samples for measurement. 

Attendance will be limited to assure individual participation. 

Symposium is endorsed by Inter-Society Color Council and Detroit Society for Coatings Technology. 

For complete program information and registrationihousing forms (specify Coatings, Soft Trim, 
or Plastics), contact FSCT headquarters. 

Federation of Societies for Coatings Technology 
1815 Walnut St., Suite 832, Philadelphia, PA 19187 

(21 5) 545-1 506 



certain manufacturers. Mr. Bewley attrib- 
uted the problems to a result of excessive 
debt levels, over-capacities. inefficient 
production facilities, and world-wide price 
competition. 

In closing, Mr. Bewley explained that 
the negative forces which took hold of the 
economy in the middle sixties have now 
been reversed and this is why the economic 
outlook is quite favorable for some time 
to come. 

THOMAS L. PETA, Sec'retury 

PIEDMONT.. ............. .JAN. 
"Computer Modeling for 

Solvent Selection" 

Educational Committee Chainnan Bob 
Matejka, of Reliance Universal. Inc.. re- 
ported that a name had been selected for 
the Society-sponsored course. It will be 
called "Organic Chemistry of Coatings" 
and will be put forth by Dr. Hunvitz to a 
university that would issue credit for com- 
pleting it. He also reported on the second 
Mini-Symposium topics which are to be 
presented at the March meeting. 

Environmental Committee Chairman Ed 
West. of General Steel Drum. discussed a 
letter he had received from the Federation 
Environmental Control Committee giving 
notice that OSHA is requesting a lowering 
of the level of formaldehyde. 

Society President Mike Davis, of Byk- 
Chemie, reported that Dr. E.O. Cummings 
had been voted as the recipient of the Dave 
Bouldin Outstanding Award. 

Phil Kalina, of Dow Chemical, gave a 
technical talk on "COMPUTI:.R M~I)EI.ING 
FOR SOLVENT SELECTION I N  AIR DRY 
COATINGS." 

The role of a solvent supplier through 
computer aided solvent selection was de- 
tailed by Mr. Kalina. He noted that in 
solvent selection, the computer quickly 
matches current solvents used by an indi- 
vidual Further, he explained that solvent 
selection is based on two factors: solvency 
power and the evaporation rate. Mr. Kalina 
concluded the talk with a slide presentation 
showing how various solvents could be ob- 
tained by blends. 

CHARLES T. HOWARD, Set.rercrry 

ST. LOUIS ................ JAN. 
'Yoint Meeting with St. Louis PCA" 

Manufacturing Committee Chairman 
Elliott Lanson, of Lanchcm Corp., report- 
ed a 26% return on the mailing concerning 
the Manufacturing Seminar scheduled for 
May 20, 1986. 

Education Committee Chairman. James 
McDerby, of F. R. Hall Inc.. told of the 

Society's plans to make three cash prize 
awards to paint-related exhibits at the 
St. Louis Science Fair to be held on April 
18-22, 1986. He urged members with high 
school students to help them make appro- 
priate exhibits. 

The University of Missouri-Rolla will 
supply the guest speaker of the Society's 
Education Night, reported Mr. McDerby. 
He also noted that Jim Stoffer, of Universi- 
ty of Missouri-Rolla, has volunteered his 
staff to hold a six to eight hour seminar on 

"The Basics of Coatings Technology." A 
take-home test will be used to determine 
the winners of the Ralph Gatti Awards, he 
stated. Further he explained that the awards 
would be divided into two categories, one 
for Bachelor degrees and the other for non- 
degree recipients. 

Bruce Haney, of Eastman Chemical 
Products, provided a talk on "REVIEW AND 

PREVIEW OF THE ECONOMY." 
JAMES MCDERBY, Secretary 
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Future Society Meetings 

Birmingham 

(May I~--('SITTING ON TIIE FENCE- 
MOST OF THE TIME"-D. Eddowes, PPCJ. 

(May ~~)-SYMPOS~UM-"MANAGI- 
MENT AND INVESTMENT REQUIHEI) .TO 
ACHIEVI: COATINGS LARORATORY EI'I'I- 
CIENCY-MIRACLE." 

(June 5)--GENERAI. MEETING. 

Chicago 

(May  AWARDS NIGIIT BANQUB~. 

Cleveland 

(Apr. IS)-AWARDS NIGIIT, ANNIIAI. 
MEETING. "ORGANIC ANI) INORGANIC 
COATINGS USED IN THE  MICROELECTRONIC.^ 
INDUSTRY"-C.C. Liu, Case Western 
Reserve University. 

(May 20)-"AFTERMARKET AUTO- 
MOTIVE COATINGS. HISTORY AND TECH- 
~ o ~ o c ~ " - M i l t o n  1. Hardt, Sherwin- 
Williams Co. 

Detroit 

(May 14)-JOINT MCI:~INC; WI'TII DPCA. 

Kansas City 

(May ~ ~ ' P o ~ . Y u R E T ~ ~ A N ~ ~ C O A T ~ N ~ ; S -  
ENJOYING THEIR AI)VANTA(;I<S WIIII.I~ 
UNDERSTANI)ING AND CONTK~I.I.ING 
HEAI.TII RISKS"-Paul Zieglcr. Mobay 
Chemical Corp. 

(June &JOINT MI;I(.TING WITII S.r. Lorus 
SOCIETY. 

Louisville 

(Apr. I~)-"LE(~AI. LIAHII_ITY"- 
Ronald R. Van Stockum, Jr. 

New England 

(May ~ ~ - ~ ~ ) - ~ Y M ~ ' ~ S ~ U M - " L A I I N ~ ~ I ~ -  

ING THE NEW RT:vo~,u~~~ON-COMP~.~AN(~~: 
FOR THE 2 1 s ~  CENTURY." 

Atlanta 
November 5,6,7,1986 

New York 

(May ~ ) - "C~MI~OSI~~ I :  vs SIS(II.E 
D ~ s ~ , i u ~ ~ ~ r s " - M i c h i i ~ l  C. Frantz. Daniel 
Products Co. 

Pacific Northwest 

(Apr. I~)-"CI.OSIN(; .I.III: CAI' WITII 

HIGH SOI.II>S"-Robert M.  Pricc. Spencer 
KclloggINL Industries. Inc. 

(May 2 1 ) - L " ~ ~ ' r ~ ~ 1 ~ ~ ~  DIOYII)I--WIIY 
So MANY G~~~)~:s'!"-Richard I .  Ens- 
mingcr. N L  Industries. Inc. 

Philadelphia 

(May X)-"AI)VAN.~AC;I(\ 01- PKI:I)IS- 
PI:KSI:I) P~I.YI:.~IIYI.I:NI.. W~x~.s"-Micha~I 
C. Frantz. of Daniel Product\. Co. 

Piedmont 

(Apr. ~ ~ ) - " ~ ~ I K I : A c ' ~ ~ .  MOOII 11.Ks 1% 

COATIN~;S"-Speaker from Cnvedon 
Chemical Co. 

(May 21 )-"AI)VAN<.I.S IN W/\.I I.Kl1OKSE 

EI>OXY TI;(.IIN~I.~c;Y I:OK COKI.IN(;S"- 
Clifford Dukes. Celanese Specialty Rcsins. 

Pittsburgh 

(May St"Rlil.l. l ic'.rlo~s ON TIII: PIIF.- 
NOMI~NON 01: F~o~~( i " -Ru th  Johnbton- 
Feller, Consultant. 

Rocky Mountain 

(May I~)-"TI'I.ANII!M DIOYII)I.-WIIY 
So MANY G ~ ~ ~ ) ~ s ? " - R i c h a r d  I .  Ens- 
mingcr. N L  Industries. Inc. 

Southern 
Central Florida Section 

(May 22)-"TIII: C~)MPII~I.I.IVI. TKAI)E 
SALES MARKET PI.ACI;"-D~CI; Fuchs. The 
Enterprise Cos. 

St. Louis 

(Apr. ~~)-EI)U(.A.I~ION NIC;II.I.. 
(May ~ ~ ) - M A N u I ~ A ~ ~ ~ ~ ~ ! R I N ( ~  SI:MIVAK. 

Western New York 

(Apr. ~~)-MANl l l~A<"r~ l~ lN( i  N l r i ~ l ~ .  
''AI)VANTAC;I~S ANI) DISAI)VAN.I.A(;I:S 01: 

DISPICRSION EQUIPMENT"-E~~I Baumhart. 
Coatings Engineering & Systcms. 

(May 2~)-F1:l)liRAT10~ NICIIIT. "Rli- 
CENT AI)VANC.ES IN RAI)IA.I.ION COATINGS 
T ~ c ~ ~ ~ o ~ . o ( ; ~ " - R i c h a r d  Kemrnerer. 
Celanese Chemical Co. 
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Revised and updated edition of this manual (previously titled "Exposure Standards Manual") has been 
compiled in conjunction w~th the American Society for Testing and Materials, and includes definition, 
description, and photographic standards for each of the following defects: Adhesion: Blistering: Chalk- 
ing: Checking: Cracking: Erosion: Filiform Corrosion; Flaking: Mildew; Print: Rust; Traffic Paint Abra- 
sion and Chipping. 

Also included is reference ~nformation on supplementary standards. along with sample record sheets 
for compiling exposure data. 

Bound in handsome 1 0  . 11 'o" - 1 I.';." three-ring, vinyl-covered binder which readily accommodates 
additional material as it is developed. 

Complete manual . . . $80 (includes shipping charges)' 
Individual Standards . . . $2 each, plus $2 for each photograph. 

Record Sheets (pad of 100 sheets) . . . $2.50 

Please make all checks payable in U.S. funds. 

*Pennsylvania residents add 6% sales tax. 

Send orders to: Federation of Societies for Coatings Technology 
131 5 Walnut St., Suite 832, Philadelphia, PA 191 07 

Federation of Societies for Coatings Technology I 



BIRMINGHAM 

Arrive 

BERRY, GEOFFREY-M.B.P. Industrial Finishes 
Ltd., Birmingham, West Midlands. 

CARTER, JOHN-M.B.P. Industrial Finishes 
Ltd., Binningham. 

Cox, FRANK G.-Resinous Chemicals, Tyne & 
Wear. 

EAMSS, DAVID A.-Dactylate Ltd., Kirkby in 
Ashfield, Nottinghamshire. 

ELI.IOT.~, IAN-DOW Chemical Co. Ltd., 
Birmingham. 

Goov, RAYMOND H.-Holden Surface Coatings 
Ltd., Birmingham. 

JONFS, GRAHAM H.-Holden Surface Coatings 
Ltd., Binningham. 

MIDWCUD, JOHN-M.B.P. Industrial Finishes 
Ltd.. Birmingham. 

SUTION, 1.C.-MacPherson Ind. Coatings, 
West Bmmwich. 

CHICAGO 

Active 

BELLMAN, WILLIAM C.-McWhorter, Inc., 
Carpentersville. IL. 

CARLS~N. RUSS 0 . -4 .C .  Johnson & Son, Lnc., 
Racine, WI. 

DUNHAM, EMMETT E. 11-Enterprise Com- 
panies, Chicago. 1L. 

HANRAHAN, BRIAN D.-DeSoto, Inc., Des 
Plaines, IL. 

KRAWCZAK, DAWN T.-S.C. Johnson & Son, 
Inc., Racine. 

MALKEWICZ, PHILIP P.-DeSoto, Inc., Chicago 
Heights, IL. 

RAHRIG, DOUGLAS B.-S.C. Johnson & Son, 
Inc., Racine. 

RANGANATHAN, Rhv-Shenvin-Williams Co., 
Chicago. 

SADLER, M A R K  R.-Rust-Oleum Corp., 
Evanston, 1L. 

STR~~AR,  STEPHEN A.--Continental Can Co., 
Oak Brook, 1L. 

THOMAS, RICHARO H.-DeSoto, Inc., Des 
Plaines. 

TOMKO, RICHARD F.- Sherwin-Williams Co., 
Chicago. 

VON TREBRA, RICHARD L.-Prime Leather 
Finishes Co.. Pewaukee, WI. 

WRIGHT, DEWEY L.-Putnam Color, Galesburg, 
IL. 

Associate 

FRAME, TERRI A,-Reichhold Chemicals, Inc., 
Oak Brook, IL. 

KEPLER, DONALD E.-Angus Chemical Co., 
Northbrwk, IL. 

LADEMAN, D A V ~ D  M.-Monsanta Co., 
Rosemont, IL. 

LOPREST, B u w U . S .  Bronze Powders, Franklin 
Park, IL. 

ROGERS. JERRY A.-Columbian Chemicals. 
Itasca, IL. 

SURIANI, RICHARD L.-BASF Wyandotte Corp., 
Palatine, IL. 

TETZLAFF, JACK R.-U.S. Bronze Powders, 
Franklin Park. 

WHITE, KEN R.-Nalco Chemical Co.. Oak 
Brook. 

GOLDEN GATE 

Active 

ADAMS. CRAIO D.--OCLI, Santa Rosa, CA. 
ASBILL, BRUCE-Rich Paint & Varnish, 

Oakland, CA. 
BIMROSE, HAL-Bay Area Air Quality Mgt. 

District, San Francisco. CA. 
BU~NAVIDES, JESSE-Kelly-Moore Paint Co.. 

San Carlos. CA. 
DESAI, HARSHAI) P.-Morton Paint & Plastic 

Co., Stockton. CA. 
DRAPER, CAROI. L.-DeSoto, Inc., Berkeley. 

CA. 
FINSON, N A N ~ Y  I.-DeSoto, Inc.. Berkeley. 
LOHN, ALLAN L.-DeSoto, Inc., Berkeley. 
LUYL, LEONIIA V.-DrSoto. Inc., Berkeley. 
RUDL~WSKI, GEOKG A.--OVBrien Corp.. S. San 

Francisco, CA. 
STULL, JUSTIN-Pacific Coast Chemical Co.. 

Berkeley. 
SUBEDAR, IDREFS-Kelly-Moore Paint Co.. San 

Carlos. 

DUENWALD, DAVID L.-lshihara Corp., San 
Francisco, CA. 

HAILEY, S.~EVEN P.-<EM Corp., San Ramon. 
CA. 

HOYER, ERIK N.-California Chemical & 
Marketing, Mountain View. CA. 

HUTCHINS, WARD-PT Hutchins Co.. 
Emeryville, CA. 

OSFN, LAMBERT-John K .  Bice Co., I ~ c . .  h s  
Angeles, CA. 

KANSAS CITY 

Active 

ADAMS, JOHN A,-Tnemec Co., Inc.. N. 
Kansas City, MO. 

BARREIT, RON J.-Earl E. Campbell Mfg. Co., 
N. Kansas City. 

BIGELOW, T. S ~ o T 1 o o k  Paint & Varnish 
Co., Kansas City. MO. 

D'ARcY, Y v o n ~ ~ - - C o o k  Paint & Varnish Co., 
Kansas City. 

DAVIDSON, JIM-KC Coatings. Lenexa, KA. 
DUTCHER. CHARLES H.-Dupaco Paint Inc., 

Wichita, KA. 
FROESE, MARK T.-Farmland Industries. Inc., 

Kansas City. 
HAINES, R o m ~  E.-Tnemec Co.. Inc. Kansas 

City. 
HIJGH~S, CRAIG S.-Farmland Industries. Inc.. 

Kansas City. 

T u c ~ t . ~ .  THOMAS-CIBA-GEIGY Corp., 
Kansas City. 

B~RMAN.  BOB.--Contrast Equipment. Kansas 
City. MO. 

EARI.Y. GRI-:(;C; A.-Mozel Chemical Co.. 
N. Kansas City. MO. 

GAI.HRAITII. R O N ~ ~ r A r o s f i e l d  Chem.. Kansas 
City. 

MYERS, JAMrs R.-DOW Chemical USA. St. 
Louis. MO. 

ROMAN(.C, TOIII) W.-Mooney Chemicals Inc.. 
Palatine. IL. 

LOUISVILLE 

Active 

BEAI.~., GARY-United Catalysts, Inc., 
Louisville, KY. 

HAILFIIFII:.I.I), STANI.I:Y W.-Devoe & Raynolds 
Co., Inc.. Louisville. 

JOHNSON, JAMS R.-Devoe & Raynolds Co.. 
Inc., Louisville. 

KINCAID, DP:RIK-Devoe & Raynolds Co.. Inc.. 
Louisville. 

RwrH. S.rbvl:-United Catalysts. Inc.. 
Louisville. 

Srtlu~:~. A ~ T l l o ~ ~ - U n i t e d  Catalysts. Inc.. 
Louisville. 

WI)I.FE, TOM-Blatz Paint Co., Inc., Louisville. 
WRIGII.~, Gkonc;t-United Catalysts. Inc.. 

Louisville. 

Associftre 

BRIWI~USE. RoHI.R.~-United Catalysts. Inc.. 
Louisville, KY. 

MCNAMARA Ter+Seegoti Inc.. Lakewood. 
OH. 

SIII~I.I>S, JAM[:$ R.-Ashland Chemical ~ b . ,  
Louisville. 

MONTREAL 

Associorc 

ZAPPI.~EI.I.I, A. Fcl.lcl.-Shell Canada Ltd.. 
Montreal. Que. 

NEW YORK 

Active 

FOKI). CHKISTOPIILR M.-Cardolite Corp.. 
Newark. NJ. 

GIIF.RKA. A& E . 4 u e m  Mural. Bnxlklyn. 
NY. 

ICBOKWF., EI)WARI) 0.-Daniel Products Co.. 
Jersey City. NJ. 

JONLS. Lht. M.-International Paint Co.. Inc.. 
Union. NJ. 
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How long do your customers 
have to wait for a custom.colored cdorant will tlnt alkyds, epoxies, 
batch of pat@ If you're not usng urethanes, vinyls, chlorinated rub 
Nuodex CHROMA-CHEM@ 844 bers, etc.. and give you a limitless 
PM ~ndustrial colorants, they're number of cdors. They also deliver 
probably waltlng at least two the same reproduwb~l~ty uniformity 
weeks-just ttme enough to lose and value traditionally assoc~ated 
a sale. with the other Nuodex mach~ne dis 

~UON w tn n mindtes uslnq I pensaSe colorail I ies 
CHROMACHEM' 844 cooranrs For more neta son no*  yo^ can 
y0-r non-aq&n.~ nounr a, coat oenell trom tne CrlROMA-CnEM 
lngs can be t~nted, packed and I 844 System contact Nuodex lnc . 
ready to be sh~pped to your custo- PO Box 365, P~scataway, NJ 
mers Ttntgalloncans.5gallonpa1ls 08854 (201) 981 5000 
or larger batches at your plant tlnt 
~ n g  station or warehouse NU@BDE& 
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LAUDEI, JOSEPH M.-John L .  Armitage & Co.. PA.~EL, KAUSHIK J.-NL Chemicals. PnSBURGH 
Newark. Hightstown, NJ. 

NOWICKI. ROBERT S.-Union Carbide Corp.. POWER, WILLIAM A . 4 m e g d  Chemical Co.. Associate 
Somerset, NJ. 

POLLOCK, ROBERT E.-Degen Oil & Chemical 
Co., Jersey City. 

RABINOW~, Wll.~tnM-M. Gmmbdcher Inc., 
New York, NY. 

TSIMBERG, LEV-M. Gmmhacher Inc.. New 
York. 

Associare 

CANAVAN, KEVIN F.-John H. Calo Co. Inc., 
Valley Stream, NY. 

DUFFIELD, G. KEVIN-DOW Chemical USA. 
Saddle Brook, NJ. 

KEI.LERMANN, DAN G.-Kellermann Paint Co., 
New York, NY. 

RICI~ARD~~N, CHUCK-Machine Builders. 
Patetion, NJ. 

ROSNER, R I C H A R ~ D ~ ~ U S S ~  Co~p.. Teterboro. 
NJ. 

SAVAGE, TIMOTIIY M.-Troy Chemical Co., 
Newark, NJ. 

WEILER, PAM~.LA-D~~uss~  Gorp.. Teterboro. 

PHILADELPHIA 

GAWASON, W A L T E R - ~ ~ ~ ~ ~  Chemical Co., 
Mickelton, NJ. 

MCNAMEE, WII.LIAM H.-Witco Corp., Trainer. 
PA. 

Mickelton, NJ. 
SMI.~H, MARY S.-Omega Chemical Co.. 

Mickelton. 
VANDORSTEN, PAUL-M.A. Bruder & Sons 

Inc., Philadelphia. PA. 
VERSACE, MARGO G.-M.A. Bmder & Sons 

Inc.. Philadelphia. 
WINICK, R I C H A R ~ M . A .  Bmder & Sons Inc.. 

Philadelphia. 

GRP:GVS, MICHAEL L.-Union Chemicals Div.. 
Hamilton Twp. NJ. 

LICCIARD~LLO, RUSS-Cyprus Industrial 
Minerals, Co.. Mount Laurel, NJ. 

TURNER, JEFFR~Y D.-Hercules Incorporated. 
Wilmington, DE. 

PIEDMONT 

Active 

OBIE, RoN~i.n--Vdlspdr Corporation. High 
Point. NC. 

Associate 

DODGE, R~I.ANI) E. JR.-Penn Color. Inc.. 
Matthews, NC. 

GILI.ESPIE, DENNIS C.-Lomas Minerals & 
Chemicals, Pineville. NC. 

CRUNKI.LSON. PAUI. E.-Eastman Chemlcal 
Pmds., Colts Neck. NJ. 

LYMAN. W. RAY JR.-Ray Lyman and Co.. 
Export. PA. 

ST. LOUIS 

Aurirr 

DIC~HY. T. S~.i\~-Csrbollnc Co.. St. Louls. 
MO. 

SAI.I:M. LINIIA S.-Carboline Co.. St. Louih. 

BAHN~S. WII.I.IAM D.-A.E. Stalcy Mfg. Co.. 
Dccatur. IL. 

BAIIMS~AKK, JOHN T.-Archway Chemical & 
Supply Inc.. St. Louis. MO. 

CHAI'I.IN. CI.ARP.NCI: A.-DuPant Co.. St. 
Perer's. MO. 

Dovl..  JAN^ M.-DOW Chemical. Brcntwood. 
MO. 

LWY. C1 in~ l . t~  M.-F.R. Hall & Co., Inc.. St 
Louis. 

MCCAR~HY. S~ l i i l .~ -M~bdy  Chcinical Corp.. 
St. Louis. 

RII:S~K. THOMAS R.-Archway Chen~ical & 
Supply Inc.. St. Louis. 

SCIMICCA. FRANK-NL Industries. Inc.. 
Downers Grove. IL.  

ZI:ISSLT. G~RAI.L~-F.R. Hall & Co.. l n ~ .  .. St. 
Louis. 
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Carl W. Fuller, Jr., former Technical 
Director of Reichard-Coulston. Inc.. Bcth- 
lehem. PA, is the 1985 recipicnt of the 
ASTM Henry A. Gardncr Award. This 
award is presented to a member of ASTM 
Committee D- I  on Paint and Rclatcd Coat- 
ings and Materials who has demonstrated 
sustained 6utstanding compctcnce in man- 
aging a unit of the committee so that its 
productivity is high. Mr. Fuller is Chair- 
man of Subcommittec D01.3 1 on Pigment 
Specifications and also serves on many 
other D - l  subcommittees. He is a mcmbcr 
of the Philadelphia Socicty for Coatings 
Technology. 

Kelco, a division of  Merek and Co., 
Inc.. Rahway, NJ, has named Peter 
Kovacs Vice-President. Marketing. Mr.  
Kovacs wi!l be located at division hcad- 
quarters in San Diego. CA. In addition, 
Kclco has promotcd Robert L. Durgan to 
Senior Regional Sales Manager for the 
Northeast and Canadian region. Kelco has 
also appointed an Industrial Markcting and 
Business Development Manager. Assum- 
ing this position is Giuseppe Bartolotta. 

Hercules Incorporated. Wilrnington. 
DE. has announced the rcalign~nent of two 
product groups in its Specialty Chemicals 
Co. Heading the firm's Water-Soluble 
Polymers group will be Vice-President 
Leroy V. Peiffer. Other i~ppointments 
u~ th in  this group include: Thomas C. 
Davis-Marketing Director: Bart Hooger- 
hrugge-Worldwide Marketing Director; 
John 1,. Lawes-Dircctor of Market De- 
\clopment: Thomas G .  Tepas-Business 
Dircctor of ccllulosc products: William C. 
>leI,achlan-Business Manager for non- 
ionic products: Denis E. LaSota-Busi- 
ne\\ Managcr for anionics and synthetic 
uater soluble polymers: and Stephen N. 
Thorp-Bus~ncss Managcr Americas1 
East. 

The company's Coatings and Additives 
group will bc managed by Vicc-Prcsidcnt 
W. Wells Hood, Jr. The following 
appointments for this group were also 
announccd: R.S. Sumption-Business 
Director: James G .  Unger-Business 
Manager: Charles A. Carho-Dircctor of 
Bu\incss Dcvelopmcnt; John P. Strode- 
National Sales Dircctor Ihr coatings; John 
E. Montgomery-National Sales Dircctor 
for polymers and additives; Noble E. 
King-Product Managcr for coating: and 
John D. Plowright-Product Managcr for 
polymers and additivca. 

C.W. Fuller P. Kovacs 

Color Corporation of America, a divi- 
sion of  The Valspar Corp., Minneapolis, 
MN. has appointed Patricia Verlodt to the 
position of Color Consultant. A member of 
the Inter-Socicty Color Council. Ms. Verlodt 
will he responsible for the design and plan- 
ning of color systcms and color preference 
survey work. 

Dickson Y. Cannon has been elected 
Vice-President o f  Jones-Blair Co., Dallas, 
TX. A member of the Dallas Society, he 
joined the firm in  1982 as Technical Direc- 
tor and Manager of  the laboratory division. 

William J. Ashe will retire as President 
and Chief Operating Officer of Witco Cor- 
poration, New York, NY. His retirement 
will become effective on or before June 30, 
1986. Succeeding Mr. Ashe will be Thomas 
J. Bickett. Mr. Bickett formerly served 
as Executive Vice-president, Finance and 
Administration. 

Albert L. Eilender has been appointed 
Executive Vice-President and Chief Oper- 
ating Officer for Cosan Chemical Corp., 
Carlstadt, NJ. Mr. Eilendcr most recently 
scrved in the position of Vice-President. 
Research and Devclopmcnt. 

Unocal Chemicals Division. Unocal 
Corp.. Schaumburg, IL ,  has promoted 
Jack L. Tallman to the position of Scnior 
Account Managcr. He will be headquar- 
tered in Oakland, CA. 

In addition. the company has promotcd 
Robert D. Mackenzie to Account Man- 
agcr. responsible for bulk sales in the 
Houston area. 

P. Verlodt F. Raba 

As a result of the acquisition of Ameri- 
can Cyanamid's titanium dioxide business 
by Kemira-Oy, of Finland, three appoint- 
ments have been announced by the newly 
formed company, Kemira, Inc., headquar- 
tered in Savannah, GA. Frank J. Raba 
becomes Vice-President o f  Sales and Mar- 
keting; George L. Roberts moves to Vice- 
President and Technical Director; and 
Robert J. Scanlon assumes the post of 
Vice-president o f  Operations. 

D & L Paint Co., Inc., headquartered in 
Liberty, IN, has named Joseph Indihar 
to Technical Director. Mr. lndihar will be 
responsible for the laboratory facility in 
Liberty, IN. 

Ronald S. Conti has been appointed 
Technical Managcr of  the Automotive 
Group, DeSoto, Inc., Des Plaines, IL. In 
his new position, Mr. Conti supervises re- 
search and product development as well as 
sewing as liaison between laboratory per- 
sonnel at the firm's headquarters and the 
DcSoto sales group in Detroit. Mr. Conti is 
a member of the Chicago Society. 

David B. Fultz has been appointed Gen- 
eral Manager, Industrial Chemicals Div., 
for M&T Chemicals Inc., Rahway, NJ. In 
this position, he will be responsible for 
directing the business activities of the divi- 
sion, as well as managing the firm's inter- 
national operations. 

M&T Chemicals Inc. has also named 
Emanuel T. Katz to the position of Sales 
Engineer, eastern district. His responsi- 
bilities will include technical sales in the 
company's Industrial Chemicals, Plastic 
Additives and Agricultural Chemicals 
Divisions. 
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Gholi Darehshori has been named 
Vice-President of the Resin Department of 
the Chemical Products Div., of Cargill, 
Inc., Minneapolis, MN. Mr. Darehshori is 
a member of the Chicago Society. In addi- 
tion, Cargill has promoted David E. Tweet 
to Manager of the division's national ac- 
count marketing and purchasing. 

The Midland Division of the Dexter Cor- 
poration, Waukegan, IL, has announced 
the following promotions: Roy Bogseth- 
Analytical Research Chemist; Benjamin 
P. Cummins and Willie C. Estes-Coat- 
ings Specialists; and Edwin Montano- 
Senior Polymer Chemist in the Polymer 
Chemistry Group. 

In addition, Tuyet N. Donatt has re- 
joined the Analytical Services Croup of the 
Midland Division as an Analytical Chem- 
ist. Her areas of expertise include gas chro- 
matographic and liquid chromatographic 
equipment and techniques. 

Dr. Peter Winner has joined the Pack- 
aging Laboratory of the Midland Division 
as Supervisor, Beer and Beverage Can 
Group. Dr. Winner brings previous experi- 
ence in polymer synthesis and in packaging 
coatings to this new position. 

Milford B. Harp has been elected Vice- 
Presidcnt of Nalco Chemical Co., Oak 
Brook, IL. Mr. Harp also holds the posi- 
tion of Presidcnt of Nalco Pacific and is 
responsible for the firm's international 
marketing staff. 

Cheryl Nelson Blomquist has been 
named a Senior Coatings Chemist for Cas- 
Chem, Inc., Bayonne, NJ. In this position, 
Ms. Blomquist will be responsible for thc 
evaluation of the firm's products in ure- 
thane industrial coatings. 

Bud Cortner has joined U.S. Paint. a 
division of Grow Group, Inc.. New York, 
NY, as Regional Manager of thc Greater 
Midwest and Sunbelt region. 

Henkel Corporation, Minneapolis. MN. 
has promoted Dennis W. Cullen to Vicc- 
PresidentlCencral Managcr. Prior to his 
promotion, Mr. Cullen was Prcsidcnt of 
Henkel (Japan), where hc was instrumental 
in initiating activities in polymer dcvclop- 
ment as well as in fine chcrnicals and min- 
ing products. 

Copies of articles from this 
publication are now available from 
the UMI Article Clearinghouse. 
Yes! I wouldlike to k n m  more about UMI Arttcle 
Clearinghaua. I am ,ntenstrd In rleclronr 
ordering through the follwmg systemlrl. 

DULI)UD~alorder 3 ITT Dialcmn 
3 0nTymr 3 OCLC ILL Subsystem 
El Other lpleax spec~lyl 
9 I am interested m sending my order by mail. 
Zl Please send me yowl current catalog and user instruo 

tlonsfor the systemlsl I checked abav. 

Name 

Title 

InrtitutianSampany 

Department 

Mdnss 

City S t a t r Z i p -  

Phone 1-1 

T~!!!I.\,*(>J(, 
~ ~ C ~ ~ I I ~ I O I I S C  

Mail to: L'nwerslty M~crofilms lnternalional 
300 North Zeeb Road. Box 91 Ann Arbor MI  48106 

When vou need a 
pigmeiit errtender, 
you need GENSTAR. 

CAMEL-WITE~&CAMEL-WITE SLURRY." The industry CAMEL-CARB: A quality extender that's economically 
standard. Exceptionally white, fine particle size, wet-ground priced. Produced from white Calcite. Provides uniform 
product produced from high-grade calcite limestone, low vehicle demand, good color, high brightness. 
CAMEL-TEX: Fine ground general purpose grade of cal- CAMEL-CAL" &CAMEL-CAL S L W "  New from Genstar. 
cium carbonate produced from extremely white Calcite. Ultra-fineground calcite limestone with extender efficiency 
Low vehicle demand, rapid dispersibility. and hiding power of precipitated calcium carbonate. 

GENSTAR 
Genstar Stone Products 
Hunt Valley Md 21031 
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New England Society To Hold 
Symposium on Compliance, May 15-16 

"Launching thc New Revolution- 
Compliance for the 21st Century" is the 
topic of the New England Society's annual 
symposium, to be held at the Sheraton 
Hotel, Lexington, MA. May 15-16. 

Scheduled sessions during the two 
day event will include the following: 

May 15 

"Economic ForecastM-Luncheon 
speaker, Gary Corsan, Eastman Chemical 
Products. 

"Round Table Discussion of Federal 
and State Regulations": 

Joseph Belloli. Mass. Dept. of Labor & 
Industry. 

Carl Eklund. Mass. DEQE, Director of 
Solid & Hazardous Waste. 

Elaine Goldburg, Mass. Dept. of Public 
Health. 

Don Hasselfeld. Lawyer (Insurance. 
Superfund, Victim Compensation). 

Mel Holman, EPA. Waste Management. 
G. Montgomery Lovejoy Ill, Associatcd 

Industries of Mass. 
Donald MacKenzie. OSHA. Worker 

Safety. 
Al Shaincs, Shaines Assoc.. Lawyer 

serving on Environmental Comm. 
Don Squires, Mass. DEQE. Air Quality. 
"Excellence and 1ntrapreneuring"- 

Dinner speaker, Dennis Schendel. S.C. 
Johnson. 

May 16 

"Aluminum Crosslinkers for High 
Solids Coatings"-Vincent Carabin, 
Manchem. Inc. 

"Low VOC Polyurethane Coatings for 
Structural Plastics"-James Mertens, Dow 
Chemical USA. 

"The Role of Azeotropy in Speeding Up 
WaterlSolvent Evaporation in Humid 
Airw-Dr. Albert L. Rocklin, Shell Devel- 
opment Co. 

"Isocyanates for High Solids Urethane 
CoatingsM-Speaker from Mobay. 

"Solvents Point the Way to High 
Quality Complying Acrylic Coatingsv- 
William Wellman, Exxon Chemical Co. 

"A Unique Extender Pigment for Low 
VOC Industrial CoatingsM--Craig Stone- 
back, Engelhard Corp. 

"High Solids Silicone Alkyds for Low 
VOC Coatings"-William Finzel, Dow 
Coming. 

"Recovery of Paint Wash Solvent: An 

Economic and Environmental Necessity" 
-Larry Durr, DCI Corp. 

"Calculation of VOC Data as Required 
by EPA"-Joe Weinburg, Permuthane, 
Inc. 

"UVIEB Equipment: A Proven Tech- 
nology for Industrial Coating Lines"- 
Elinor R. Midlik, RPC Industries. 

"Computer Produced Labels and 
MSDS's for Compliance"4peaker from 
Wallace Computer Systems. 

Advance registration is $80 for full time, 
or $50 for one-day; or, $100 and $60, re- 
spectively, at the door. Registration in- 
cludes all meal functions. 

For further information, please contact 
Ms. Maureen Lein, Davidson Rubber Co., 
Industrial Park, Dover, NH 03820; or call, 
603-742-0720. 

Ted Favata Named General Chairman 
Of WCS Symposium and Show in 1987 

Ted Favata, of T.L.T., Inc., and 
a Past-President of the Golden Gate 
Society for Coatings Technology, 
will serve as General Chairman of 
the 18th Biennial Western Coatings 
Societies' Symposium and Show, to 
be held at the Monterev Convention 
Center, Monterey, CA, February 
23-25, 1987. 

Working with Mr. Favata will 

be these subcommittee chairmen: 
Exhibits-Barry Adler, of Royell, 
Inc.; Entertainment-Mel Lips- 
comb, of Lipscomb Chemical Co.; 
Publicity-Patricia M. Stull, of Pa- 
cific Coast Chemical Co.; Registra- 
tion-Tom Dowd, of E.T. Horn 
Co.; and Technical Program-A. 
Gordon Rook, of Nuodex/Huls. Mr. 
Adler will also serve as Treasurer. 

CALL FOR PAPERS = 

Western Coatings Societies' Biennial Symposium 
Monterey, California 
February 23-25,1987 

The Symposium Committee of the Gold- 
en Gate Society announces its request for 
papers to he presented at the 1987 Western 
Coatings Societies' Symposium, to be held 
in Monterey, CA. February 23-25. 

The Symposiuni has as its theme. 
"Technical Excellence and Innovations for 
'87." and will present a varied program 
covering the current technology of coatings 
as well as new processing and marketing 
concepts. Papers will be divided into the 
following categories: Binders. Pigments. 

and Extenders; Water-Borne Coatings; 
High-Solids Coatings; Low Energy Con- 
version Systems; Additives (including Sol- 
vents and Driers); Color: Manufacturing; 
Marketing and Management; Government 
Regulations; and Computer Applications. 

Ori~inul papers (not previously present- 
ed or published) which arc on subjects of 
general interest to the coatings industry, 
covering fundamentals and most recent 
technological advances will be considered. 
Abstracts of 300-500 words in length (2 

copies) should be submitted to the Com- 
mittee by June I .  1986. The complete 
paper should be submitted no later than 
December 1, 1986. 

First right to publication will be in the 
JOURNAL OF COA.I.INCS T~CHNOL.OGY. A 
copy of the "Guide for Authors" is avail- 
able from either the Committee or the JCT. 

Inquiries should be sent to Mr. Gordon 
A. Rook, Chairman, Technical Committee 
Symposium '87. c/o Nuodex. P.O. Box 
608, Pleasanton, CA 94566. 
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Determination of VOC Is Topic 
Of Golden Gate Conference in June 

The Manufacturing Committee of the 
Golden Gate Society will sponsor a confer- 
ence on "DemonstrationlDetermination of 
VOC in Solvent- and Water-Borne Coat- 
ings" on June 16, at the Holiday Inn, S. 
San Francisco. 

The all-day conference will feature pre- 
sentations discussing the methods and pro- 
cedures for determining the VOC (Volatile 
Organic Compounds) content of surface 
coatings, which were devised by Bay Area 
Quality Control Management District 
(BAAQMD) personnel. An equipment 
demonstration 'will also be held 'shbwing 
the procedures in effect. 

The following are scheduled for pres- 
entation: 

"Control of Volatile Organic Com- 
poundsM-Dario Levaggi, Director of 
Technical Services, BAAQMD 

"Determination of Compliance of Sol- 
vents, Coatings, and Related Products"- 
Walter O'Yung, Senior A.P. Chemist 

"Determination of Compliance of Vola- 
tile Organic Compounds for Water-Based 
Coatingsm-Joe La Voil, A.P. Chemist I1 

"Determination of Compliance of Vola- 
tile Organic Compounds for Solvent-Based 
Coatingsw-Mr. La Voil 

"Determination of Volatile Weight Loss 
of Polyester ResinsM-Jim Hesson, A.P. 
Chemist 

"Determination of Volatile Weight Loss 
of Gel Coatsw-Mr. Hesson 

"VOC for Hazardous Waste--Gravi- 
metric-Purge and Trap to 1% VOC to 
C-13"-Rudv Zerrudo. Senior A.P.  

"VOC in Aerospace Stripper"-Mr. Conference fec of $55 includes lunch 
Zemdo and dinner. 

For additional inli~rmation, or to regis- 
"Control of Toxic Air Contaminants"- ter, contact Mr. E. "Bud" Harmon. 

Milton Feldstein. Air Pollution Control Borden Chemical Co.. 41 100 Boyce Rd.. 
Officer. Fremont, CA 94538. 

University of Missouri-Rolla Schedules 
Spring Short Courses, April 21 - May 23 

The Chemistry Department of thc Uni- 
versity of Missouri-Rolla. Rolla. MO. has 
scheduled three short courses as part of its 
spring Paint and Coatings Program. "ln- 
troduction to Polymer Chemistry-Appli- 
cations in Coatings" will be offered from 
April 21-25. "Physical Testing of Paints 
and Coatings" will be given on May 5-9. 
Scheduled for May 19-23. "Basic Micro- 
computer programming for Coatings" will 
be presented. 

"lntroducrion to Poly~nrr C l ~ r m i s r w  
Applications in Coatings" is designed for 
the person who has had collegc or univcr- 
sity level organic chemistry or equivalent 
experience. Topics to bc presented include 
the physical properties of polymers, the 
methods of preparation of polymers, and 
the chemical properties of polymers. Spc- 
cia1 emphasis will he placed on how 
changes of chemical structure affect the 
physical properties of these polymer sys- 
tems. The use of instrumentation to cvalu- 

coatings. Concentrating on the purpose. 
theory and tcchniqucs of quality assurance. 
the coursc will show participants how to 
bettcr mcasurc the quality of paint from the 
standpoint of the coating manufacturcr. 
Laboratory workshops will include tests on 
equipment discussed in thc lectures and 
how to usc the equipment and tcchniques in 
your kab. Lectures will cover monitoring 
the manufacturing process, linishcd prod- 
uct testing. setting up spccilications. raw 
materials, govcrnmcnt regulations. rccord 
keeping, complaint handling.gencral prod- 
uct liability, and modern chemical instru- 
mentation as applicd to coatings. Class size 
is limited to 30 pcoplc. so early registration 
is advised. Participants should have cxpcri- 
encc in a quality assurancc laboratory. 
have the cquivalent of one year of college 
chemistry. or have complctcd the UMR 
Introductory Coursc on the Composition of 
Paints and Coatings, or similar education 
and experiencc. 

Chemist ate and test polymers will be covcrcd. 
"VOC for Hazardous Waste Steam "Basic Microcomprircr Pmgrco~i~~~ir~g 

Distillation-4.C. to 1% VOC to C-13"- "Physical Testing of Point,y cmd Coclr- fir Cwr i l l~s"  is to h c l ~  laborat()- 

Steve Belestrieri, Laboratory Services ings" is designed to improve testing tech- 'Y, purchllsing. and marketing people who 
Manager ,,iques for quality assurance of paints and have a dcsire to use thc computer as a tool 

to make theirjob fastcr. more eflicient. and 

CALL FOR PAPERS- 

OCCA 1987 Biennial Conference 
Eastbourne, England 

June 17-20,1987 

The Oil & Colour Chemists' Association 
has announced that the 1987 Biennial 
Conference will be held in Eastbourne, 
England, June 17-20. 

A total of four technical sessions are 
planned, focusing on the theme, "Advance 
and Application of Science and Technol- 

encompass as wide a field as possiblc in the 
paint, printing ink, and allied industries. 
Future trends in these areas will also be 
studied. 

Anyone wishing to submit a paper for 
consideration should notify OCCA of thcir 

productive. Provided by the course will be 
knowledge about typcs of computers. a 
background in computcr hardware, numbcr 
systems used by computers; a review of 
high-level computer languages program- 
ming techniques, as wcll as a design of a 
number of useful programs. including sort- 
ing, information rctricval. invoicing, cost 
of inventorv. and paint formulation bulking . . 
and costing. Course instructors will be 
Stanley W. Harshficld. Lab Manager of 
Devoe & Raynolds Co.. Louisvillc. KY,  
and James 0 .  Stoffcr, Professor of Chcm- 
istry at the University of Missouri-Rolla. 
Other lecturers from industry will also be 
involved. 

ogy insurface Coatings." The objective of intention as soon as possible. Plcabc con- 
the conference will be to review the ad- tact the Director & Secretary, Oil & Col- For additional information. contact Paint 
vances made in the science and technology our Chemist' Association, Priory House. and Coatings Program. Dept. of Chcm- 
of surface coatings in both the commercial 967 Harrow Rd., Wembley. Middlesex. istry, Univcrsity of Missouri-Rolla, Rolla. 
and academic fields and it is intended to England HA0 2SF. MO 6540 1-0249. 

64 Journal of Coatings Technology 



Applied Rheology Course to Be Presented at Kent State University 

The Rheology and Coatings Group at 
Kent State University will sponsor a 
course on "Applied Rheology for Indus- 
trial Chemists" on April 28-May 2 at the 
university campus. The course is de- 
signed for technologists and scientists 
who desire an overview of rheology and 
discussions on rheological method for 
materials evaluation. 

After an introduction of the basic con- 
cepts of rheology, course discussions will 
focus on the rheology of dispersions, 
gels, thermosets, latexes, and reinforced 
polymers. Also included are lectures on 
rheological instrumentation, rheology of 
high-solids coatings, tribo-rheology, chemo- 
rheology, characterization of the coatings 
cure process, rheology related to process- 
ing, as well as other industrial problems. 

Topics and speakers for the course 
include: 

MONDAY, APRIL. 28 
"Basic Concepts of Rheology I"-Her- 

she1 Markovitz. Carnegie-Mellon Univer- 
sity. 

"Basic Concepts of Rheology 11"- 
Hershel Markovitz. 

"Basic Concepts of Rheology 111"- 
Hershel Markovitz. 

"Rheology of Dispersionsv-lrvin M. 
Krieger, Case-Western Reserve University. 

TUESI)AY. APRII. 29 
"Dynamic Measurements: Significance 

and Their ApplicationM-Edward A. Col- 
lins, Mitech Corp. 

"Application of Rheology to Processing 
ProblemsM--Charles L. Rohn, Rheome- 
trics. Inc. 

"Application of Rheology to End Use 
Performance ProblemsM-Charles L. 
Rohn. 

"Physical/Chemical Characterization of 
the Cure Process by Thermal-Mechanical 
Analysis"-Theodore Provder, Glidden 
Coatings and Resins Div., SCM Corp. 

WEI)NBSI)AY. AI'RII. 30 
"Dynamic Mechanical Testing of Coat- 

ings and Composites"-John W. Furry. 
DuPont Co., Analytical Instruments Div. 

"Chemorheology of Thermosetting 
Coatings"-Richard R. Eley. Glidden 
Coatings and Resin Div., SCM Corp. 

"Rheological Control for High-Solids 
CoatingsM--Clifford K. Schoff, PPG In- 
dustries. Inc. 

"Application of Rheology to Industrial 
Problems"-Donald Bigg. Battelle--Co- 
lumbus Laboratories. 

THIIKSIIAY. MAY I 
"Rheology of Gelatin3'-Jehuda 

Greener, Kodak Research Laboratories, 
Eastman Kodak Company. 

"Correlation of Film Morphology with 
Drying Behaviorv-John W. Vanderhoff, 
Emulsion Polymers Institute. Lehigh 
University. 

"Rheology of Latexes7'-John W. Van- 
derhoff. 

"Rheology of Reinforced Polymers"- 
Lloyd A. Goettler, Monsanto Polymer 
Products Co. 

FRIDAY, MAY 2 
"Processing of Reinforced Polymers" 

-Lloyd A. Goettler. 
"Tribo-Rheology of Polymer Surfaces" 

-Armand F. Lewis, The Kendall Co. 
Additional details are available from 

Program Chairman, Carl J .  Knauss, Kent 
State University, Chemistry Dept., Kent, 
Ohio 44242. 
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Literature 

Copolymer 
A new watcr-borne copolymer emulsion 

for formulating high-gloss and medium 
gloss wood finishes is outlined in a recent 
data sheet. The copolymer's adhcsion, re- 
sistance, and durability properties arc 
covered in the brochure. For samples and 
technical information, contact Ted 
Krzynowek, Technical Marketing Man- 
ager, Polyvinyl Chemicals Inc., 730 Maln 
St., Wilmington, MA 01 887. 

Granular Neutralizer 
A recently released pamphlet highlights 

the performance capabilities of a granular 
neutralizer. Reported to inhibit evaporation 
and control toxicity problems stemming 
from diisocyanate spills, the product is de- 
signed for urethane processors using diiscy- 
cyanate as the raw-material component. 
Full details are offered from James Stccvcr, 
Technical Director, PDI, a Business Unit of 
ICI Americas, 54 Kellogg Ct., Edison, NJ 
08818. 

Viscometer 
A ncw programmable viscomctcr has 

been introduced in literature. A rotational. 
continuously-sensing instrument, thc vis- 
cometer is designed to be accuratc within 
I% of range. For details, contact Brook- 
field Engineering Laboratories, Inc., Dept. 
NR 50, 240 Cushing St., Stoughton. MA 
02072. 

Chelating Agents 
A recently published product bulletin de- 

scribes the characteristics of a new line of 
chelating agents specifically designed for 
heavy metal activity. Available in three 
specific chemical types, these agents re- 
portedly bring high performance and activ- 
ity in binding divalent and trivalent metal 
ions into a wide range of solvents. Com- 
plete information may be obtained from 
E.R. Young, Organic Chemicals Div., 
W.R. Grace & Co., Poisson Ave., Nashua, 
NH 03061. 

Pigments 
A broad spectrum of pigments. includ- 

ing a variety of colors, metallic-likc pig- 
ments and iridcscents, in a wide r a n g  of 
particle sizes arc fcaturcd in a rcccntly is- 
sued product bulletin. The linc includcs 23 
exterior colors and 12 regular grades. Ad- 
ditional information can bc obtaincd from 
The Mcarl Corporation. 41 East 42nd St.. 
New York, NY 10017. 

Acrylic Emulsion 
A 32-page booklet on a prcmium modi- 

fied-acrylic polymer for top-quality cxtcri- 
or paints with superior adhcsion has bccn 
issued. Also included in thc booklct arc 
tablcs which provide typical propcrties. as 
well as comparative paint pcrformancc data 
on wet adhcsion to chalky substrates, sug- 
gested formulations, suppliers of applica- 
ble paint materials, and formulation notes. 
Copies of "UCAR Acrylic 516." designat- 
ed F-60028A. are availablc from Union 
Carbide Corp., UCAR Emulsion Systcms. 
Dept. K3442, 39 Old Ridgebury Rd.. Dan- 
bury, CT 068 17-0001. 

Silicones 
The efficicncy of a linc of siliconcs in 

troubleshooting a wide varicty of proccss- 
ing problems is prexntcd in a ncw 12- 
page, full-color brochurc. Thcsc silicones 
arc formulated to offer a diversity of pro- 
cess improvements by functioning as anti- 
foams. mold rcleascs. bonding agents. 
water repellents, paint vchiclcs. ctc. Thcy 
arc intcndcd for industrial. commcrcial. 
consumer, and specialty applications. For a 
free copy of the brochurc. contact GE Sili- 
cones Marketing, 76 Chcmicals. Unocal 
Chemicals Div.. Unocal Corp., 1900 E. 
Golf Rd.. Schaumburg. IL 60195. 

Pyrrolidone Solvent 
Recently published information dc- 

scribes a new pyrrolidone solvcnt which is 
effective for dissolving polylncrs such as 
PVC, polymcthacrylatc, pol ycthy lcnc tcr- 
ephthalatc. and polypropylcnc. For dctails. 
contact GAF Corporation. 1361 Alps Rd.. 
Wsyne. NJ 07470. 

Bead Mill 
A self-contained laboratory horizontal 

bead mill for wct grinding and dispersing 
of small samples is thc subjcct of a tcchni- 
cal information brochurc. For furthcr infor- 
mation. writc: Davc Pctcrson. Eigcr Ma- 
chinery. Inc.. 603 Jeffcrson. Bcnscnvillc, 
IL 60106. 

Short Oil Alkyd 
A 75Oh short oil alkyd designed to pro- 

duce extremely fast air dry primers and 
enamels at VOC compliance lcvels is the 
subjcct of litcraturc. For more int'nrniation. 
write to Robcrt Skarvan, SalcslScrvicc 
Coordinator. McWhortcr. Inc.. 400 East 
Cottagc Place, Carpentcrsvillc. IL 601 10. 

Vertical Sandmill 
Spccilications of a ncw linc of vcry high 

output vcrtical sandmills arc includcd in a 
recently rclcascd technical bulletin. This 
new VHO sandmill scrics will bc available 
in 8. 16, 30, 60, and I(K) gallon vc\sel 
capacities as standard equipment with com- 
parable motor ratings of 15. 30. 50. 75. 
and 100 hp. Contact E.J. Szkaradck. 
Morehouse Industries. Inc.. P.O. Box 3620. 
Fullcrton. CA 92632. for morc dctails. 

Industrial Chemicals 
An cight-pagc color brochurc detailing 

an industrial chcmical product line has 
bccn issucd. Featured is a comprchcnsivc 
table listing products. key propcrtics. and 
supply points for four product groups- 
functional and oxygcnatcd organics. hy- 
drocarbons and fccdstocks. and calorinates 
and inorganics. Copics arc availablc from 
ARC0 Chemical Co.. Markcting Commu- 
nications Dcpt.. 1500 Markct St.. Philadel- 
phia. PA 19101. 

Oligomer 
A new oligomcr which li)rnis watcr- 

solublc salts and is dcaigncd to cxtcnd thc 
rangc of wtcr-bascd UV coating., is rhe 
subject of a ncw product hullctin. Ilctails 
on Purclastw 159 and a rangc of urcthanc 
acrylic oligomcrs and photopolyn~crs can 
be obtaincd from Polymcr System\ Corp.. 
16 Edgboro Rd.. East Brunswick. NJ 
088 16. 

CLASSIFIED 
ADVERTISING 

FOR SALE: 
Laboratory Coating Machine 
1 4  x 17" Coating Surface Area 
HotICold Temperature Control Of Base 
Monostat Metering Pump 
1," Accuracy. Made By Talboys Engineering 
5,000.00 FOB Your Plant. New, Never Used 
Contact: Marvin Feldman 

(905) 520-9076 
538-38-77 
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by Earl Hill 

Solution 
to be 

published in 
May issue. 

No. 11 

ACROSS 

1. Neutralizing amine, water- 
base (Abr.) 

5. Granular carborundum 
7. Adams - - (Abr.) 
8. Gov't. watchdog (Abr.) 

10. Horizontal molding (wood 
usually) 

12. A can's top ring 
13. Volatile content (Abr.) 
14. Jacketed reaction vessel 
17. Surfactant (syn.) 
20. New type of mill 
24. Gov't. Standards Bureau 

(Abr.) 
25. Old name for rosin 
27. Cyclic dioxide 
30. Aromatic hydrocarbon 

solvent 

32. Extender pigment 
33. Sluggish; L - 
34. Absolute force unit 
35. Helping solvent 
36. Roof part (related to 

10 across) 
37. Aptitude test for color 

matchers (Abr.) 
38. A metal for catalysts 

DOWN 

1. Maleic value, D- 
2. Aluminum mineral 
3. Moisture - 

permeability (Abr.) 
4. Absolute viscosity symbol 

(Gr.) 
5. Unit of work (related to 

34 across) 
6. Having to do with the 

environment 
9. Application method, e.g. 

10. How thick or thin it is 
11. Synthetic resin, C- 
12. Paint spraying 

phenomenon 
14. Rheology term (gets 

thicker) 
15. Type of color 

16. Type of cloth 
18. Marine oil 
19. Red acid dye 
21. 'Turps' component 
22. Series of fatty acids, 

C- 
23. Black 
26. Source of fatty acids 
27. One which dilutes 
28. Hemispherical roof 
29. Optical color effect 
30. Viscosity - 

(equipment) 
31. Goes with 20 across 
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Coming Events 

FEDERATION MEETINGS 

For information on FSCT meetings. contact FSCT, 1315 Walnut St., 
Philadelphia, PA 19107 (215-545-1506). 

(May 13-16)-Federation "Spring Week." Seminar on "Special 
Purpose Coatings" on 13th and 14th; Society Officers on 15th; and 
Board of Directors on 16th. Sheraton Station Square. Pittsburgh. PA. 

(June 3-6)-Symposium on Automotive Color Control (SACC). 
Sponsored jointly by FSCT, Detroit Society, Detroit Colour Council, 
and Manufacturers Council on Color and Appearance. Michigan Inn, 
Southfield. MI. 

(Nov. 5-7)-64th Annual Meeting and 51st Paint Industries' 
Show. World Congress Center, Atlanta, GA. 

(Apr. 28-May 2)-Combined Federation Spring Week and Pacif- 
ic Northwest Society Symposium. FSCT Society Officers Meeting on 
April 28; FSCT Board of Directors Meeting on April 29: FSCT Spring 
Seminar (and PNW Society Technical Sessions) on April 30 and 
May 1. PNW Society activities on Saturday, May 2, will conclude 
the week. 

ECLIPSE 
SYSnENIS, INC 
SUBSIDIARY OF AEROSYSTEMS TECHNOLOGY CORPORATION 

P.O. Box E. Cork Hill Road. Frankl~n, N.J. 07416 2011827-7878 

(Oct. 5-7)-65th Annual Meeting and 52nd Paint Industries' 
Show. Convention Center. Dallas. TX. 

SPECIAL SOCIETY MEETINGS 

(Apr. 29-May 1)-"Advances in Coatings Technology" Confer- 
ence sponsored by the Cleveland Society for Coatings Technology. 
NASA. Lewis Research Center, Cleveland. OH. (Dr. Rosemary 
Loza, Standard Oil Co. (Ohio). 4440 Warrensville Center Rd., Cleve- 
land, OH 44128). 

(May I-3)-Pacific Northwest Society. Annual Symposium. Mar- 
riott Hotel, Portland, OR. (Gerald A. McKnight, Rodda Paint Co., 
6932 S.W. Macadam Ave., Portland, OR 97219). 

(May 12)-Philadelphia Society. Seminar on "Impact of Envi- 
ronmental Regulations on the Coatings Industry." Airport Hilton 
Hotel, Philadelphia. (C.B. Johnson, Pennwalt Corp., Three Parkway, 
Philadelphia. PA 19102). 

(May 15-16)-New England Society. Symposium: "Launching 
the New Revolution-Compliance for the 21st Century." (Maureen 
Lein. Davidson Rubber Co.. Industrial Park Dr., Dover. NH 03820). 

(May 22)-Birmingham Club. Symposium: "Miracle '86." 
Strathallan Hotel, Birmingham. England. (David Heath, Holden 
Surface Coatings Ltd., Bordesley Green Rd., Bordesley Green. 
Birmingham B9 4TQ, England). 

(June 16)-Golden Gate Society Manufacturing Committee 
Conference, "DemonstrationIDetermination of VOC in Solvent- and 
Water-Borne Coatings." Holiday Inn, S. San Franc~sco. CA. 
(E. "Bud" Harmon, Borden Chemical Co., 41100 Boyce Rd., Fre- 
rnont, CA 94538). 

(Feb. 23-25)-Western Coatings Societies' Symposium and 
Show. Monterey Convention Center. Monterey. CA. (Barry Adler, 
Royell, Inc., 1150 Hamilton Ct., Menlo Park. CA 94025). 

(Apr. 28-May 2)-Combined Federation Spring Week and Pacif- 
ic Northwest Society Symposium. FSCT Society Officers Meeting on 
April 28; FSCT Board of Directors Meeting on April 29: FSCT Spring 
Seminar (and PNW Society Technical Sessions) on April 30 and 
May 1. PNW Society activities on Saturday, May 2, will conclude 
the week. 

OTHER ORGANIZATIONS 

(Apr. 27-30)-Meeting of ASTM Committee D-33, Coatings for 
Power Generation Facilities. Travelodge River Walk, San Antonlo, 
TX. (Ms. Anne McKlindon. ASTM. 1916 Race St.. Philadelphia. PA 
19103). 

(Apr. 28-May 2)-"Applied Rheology for Industrial Chemists" 
Short Course sponsored by Kent State University. Kent, OH. (Carl J. 
Knauss, Kent State Un~versity, Chemistry Dept., Kent, OH 44242). 

(May 5-9)-"Physical Testing of Paints and Coatings" Short 
Course sponsored by the University of Missouri-Rolla. Rolla, MO. 
(Prof. James 0 .  Stoffer, Dept. of Chemistry. University of Missouri- 
Rolla, Rolla, MO 65401). 

(May 12-1 3)-"Coatings for Plastics" Seminar sponsored by the 
Paint Research Association. The Cairn Hotel, Harrogate, England. 
(Dip Dasgupta, Head of Information. Paint Research Association, 
Waldegrave Rd., Teddington, Middlesex TW11 8LD England). 
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(May 12-16)-"Adhesion Principles and Practices for Coatings 
and Polymer Scientists" Short Course sponsored by Kent State 
University, Kent, OH. (Carl J. Knauss. Kent State University. Chem- 
istry Dept., Kent, OH 44242). 

(May 13-14)-"Automation of Paint Lines." Educational clinic 
sponsored by the Society of Manufacturing Engineers and its Assn. 
for Finishing Processes. Westin Hotel, Detroit. MI. (Diane Korona, 
Program Administrator, Special Programs Div., Society of Manufac- 
turing Engineers, One SME Dr., P.O. Box 930, Dearborn, MI 48121). 

(May 13-15)-1 l t h  Annual Powder & Bulk Solids Conference1 
Exhibition. O'Hare Exposition Center. Rosemont, IL. (Patricia Dick- 
inson, Show Manager, c/o Cahners Exposition Group, Cahners Pla- 
za, 1350 E. Touhy Ave., P.O. Box 5060, Des Plaines, IL 60017). 

(May 14-15)-Surfex '86. Oil and Colour Chemists' Associ- 
ation. Harrogate Exhibition Centre, Yorkshire, England. (Robert H. 
Hamblin, OCCA. Priory House. 967 Harrow Rd.. Wembley, Middle- 
sex, England HA0 2SF). 

(May 19-22)-"Basic Microcomputer Programs for Coatings" 
Short Course sponsored by the University of Missouri-Rolla, Rolla, 
MO. (Prof. James 0. Stoffer, Dept. of Chemistry, University of Mis- 
souri-Rolla, Rolla, MO 65401). 

(May 19-23)-"Basic Microcomputer Programming for Coat- 
ings" Short Course. Univ. of Missouri-Rolla, Rolla, MO. (Prof. James 
0. Stoffer, Dept. of Chemistry. Univ. of Missouri-Rolla, Rolla, MO 
65401 ). 

(May 21-23)-"Advances in the Stabilization and Controlled 
Degradation of Polymers" Eighth lnternational Conference. Luzern, 
Switzerland. (Dr. A.V. Patsis, lnstitute in Materials Science, State 
University of New York. New Paltz. NY 12561). 

(June 2-6)-"Dispersion of Pigments and Resins in Fluid 
Media" Short Course sponsored by Kent State University, Kent, OH. 
(Carl J. Knauss, Kent State University, Chemistry Dept., Kent, OH 
44242). 

(June 2-6)-"Advances in Emulsion Polymerization and Latex 
Technology" Short Course sponsored by Lehigh University, Bethle- 
hem, PA. (Dr. Mohamed S. El Aasser, Dept. of Chemical Engineer- 
ing, Sinclair Lab #7, Lehigh University Bethlehem. PA 18015). 

(June 10-1 6)-CHINAPLAS 86. lnternational Exhibition Centre, 
Beijing, China. (Kallman Associates. 5 Maple Court, Ridgewood, NJ 
07450). 

(June 11-12)-"Coatings for Wood Seminar sponsored by the 
Paint Research Association. Forum Hotel, London, England. (Dip 
Dasgupta, Head of Information, Paint Research Association, Walde- 
grave Rd., Teddington. Mlddlesex TW11 8LD England). 

(June 15-18)-60th Colloid and Surface Symposium. Georgia 
lnstitute of Technology, Atlanta, GA. (Symposium Chairman. M.J. 
Matteson. School of Chemical Engineering, Georgia lnstitute of 
Technology, Atlanta, GA 30332). 

(June 15-18)-1986 Annual Meeting of Inter-Society Color 
Council. Ryerson Polytechnical Institute, Toronto, Ont. (Dr. Peter 
Kaiser, Dept. of Psychology, York University, 4700 Keele St., 
N. York. Ont. M3J 1P3). 

(June 17-19)-"Industrial Painting Processes" clinic sponsored 
by AFPISME. Toronto, Ont., Canada. (Diane Korona. SME Special 
Programs Div., SME Dr., P.O. Box 930, Dearborn, MI 48121). 

(July 3-6)-Oil and Colour Chemists' Association Australia. 
28th Annual Convention. The Estate. McLaren Vale, South Australia. 
(OCCAA. 6 Wilson Ave., Felixstow, South Australia 5090, Australia). 

(July 7-1 1)-"Organic Coatings Science and Technology" 
Twelfth lnternational Conference. Athens, Greece. (Dr. A.V. Patsis. 
lnstitute in Materials Science, State University of New York. 
New Paltz, NY 12561). 

(Sept. 3-5)-"Estimating for Painting Contractors and Mainte- 
nance Engineers" Short Course. Univ. of Missouri-Rolla, MO. (Prof. 
James 0. Stoffer, Dept. of Chemistry, Univ. of Missouri-Rolla, Rolla, 
MO 65401). 

(Sept. 7-12)-Symposium on High Solids Coatings. Sponsored 
by the ACS Div. of Polymeric Materials: Science and Engineering. 
Anaheim. CA. (George R. Pilcher, Hanna Chemical Coatings Gorp., 
P.O. Box 147. Columbus. OH 43216). 

(Sept. 8-13)-190th National Meeting. American Chemical Soci- 
ety. Chicago, IL. (ACS, A.T. Winstead, 1155 16th St. N.W., Washing- 
ton, D.C. 20036). 

(Sept. 9-11)-RadCure '86Association for Finishing Pro- 
cesses of the Society of Manufacturing Engineers Conference and 
Exposition. Baltimore Convention Center, Baltimore, MD. (AFPISME 
Public Relations, Society of Manufacturing Engineers, One SME Dr., 
Dearborn, MI 48121). 

(Sept. 15-17)-13th lnternational Naval Stores Meeting. Wal- 
dorf-Astoria, New York, NY. (Douglas E. Campbell, Executive Direc- 
tor, Pulp Chemicals Assn., 60 E. 42nd St., New York, NY). 

(Sept. 15-19)-53rd Introductory Short Course on "The Basic 
Composition of Coatings." Univ. of Missouri-Rolla, MO. (Prof. James 
0. Stoffer, Dept. of Chemistry, Univ. of Missouri-Rolla, Rolla, MO 
65401). 

(Sept. 21 -23ECanadian Paint and Coatings Association. 74th 
Annual Convention. Hilton Hotel, Quebec City, Que., Canada. 
(CPCA, 515 St. Catherine St. W, Montreal, Que., Canada H3B 184). 

(Sept. 21-26)--XVlllth Congress of FATIPEC. (Federation of 
Associations of Technicians in the Paint, Varnish, and Printing Ink 
Industries of Continental Europe). Venice, Italy. (C. Bourgery, Secre- 
tary General of FATIPEC, 76 Blvd. Pereire, 75017 Paris, France-or- 
Amleto Poluzzi, AITIVA, Piazzale R. Morandi 2.20121 Milano, Italy). 

(Sept. 22-25)-"Your Chosen Finish." FINSTRAT Conference 
and Exposition sponsored by the Association for Finishing Pro- 
cesses of the Society of Manufacturing Engineers. Long Beach. CA. 
(Gerri Andrews, SME, Public Relations Dept., One SME Dr., P.O. 
Box 930, Dearborn, MI 481 21). 

(Sept. 23-25)-"Industrial Painting Processes" clinic sponsored 
by AFPISME. Indianapolis. IN. (Diane Korona, SME Special Pro- 
grams Div., SEM Dr., P.O. Box 930, Dearborn, MI 48121). 

Rchrertisers Index 
ARC0 CHEMICAL CO. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .47 

BURGESS PIGMENT CO.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .55 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CALGON CORP.. Cover 2-1 
. . . . . . . . . . . . . . .  ... . . . . . . . . . . . . . . . . . . . .  CASCHEM .. ... .19 

CIBA-GEIGY, RESINS DEPT.. . . . . . . . . . . . . . . . . . . . . . . . . . .  .22-23 

DOW CHEMICAL USA.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .21 

ECLIPSE SYSTEMS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .68 

GENSTAR STONE PRODUCTS CO. . . . . . . . . . . . . . . . . . . . . . . .  .62 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HEUBACH INC.. .I7 
J.M. HUBER CORP.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .60 

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  INDUSMIN INC.. ... .42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S.C. JOHNSON & SON. .Cover 3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MONSANTO CO.. .4-5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NUODEX, INC.. .59 

PFIZER INC.. . . . . . . . . . .  .. ................... .A 
.... . . . . . . . . . . . . . . . . . . . . . . .  POLYVINYL CHEMICALS INC.. .ll 

... . . . . . . . . . . . . . . . . . . . . . . . . . .  ROHM AND HAAS CO.. .2,12-13 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCHOLD MACHINE CO.. .65 
. . . . . . . . . . . . . . . . . . . . .  SHAMROCK CHEMICALS CORP. Cover 4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UNION CARBIDE CORP.. .8-9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WlTCO CORP.. .24 

NOTE: The Advertisers' lndex is published for the convenience 
of our readers and as an additional service to our advelt~sers. 
The publisher assumes no liability for errors or omissions. 

Vol. 58, No. 735, April 1986 



VtumGug' from dillman 

Mark Miller, who was two years old when his Last month, courtesy of Jim Tomecko, we re- 
grandfather's copy of Brady's Material Handbook ported some of Eric Nicol's saga of his high 
was published in 1944, took up my recent chal- school chemistry years and his suffering instruc- 
lenge and remembered(?) "lithopone." At least tor, Mr. Strunk. Now, more- 
he is young enough to raise his hand to be count- "To be an able scientist, you must have good 
ed and old enough to know where to look. Brady hands. Manual dexterity is what makes the differ- 
offered a choice of Albalith, Beckton White, Pon- ence between a successfully conducted experi- 
olith, Sunolith, Sterling White and Zincolith. You ment and the smoking hulk of a building prodded 
only get full credit if you remember five out of six. by firemen. Mr. Strunk learned early in the course 

that I did not have good hands. Since I also did 
not have good legs, such as excused some of the 
girls in his class, I became in Mr. Strunk's estima- 

A letter from Sal Sanfilipp0, President tion, a total write-off, I was so bad at experiments 
of the Southern Society of Coatings that he was drawn to me as a person is to the 
told of some of driving experiences since trans- edge of a cliff, to watch with morbid fascination 
planting the deep, deep from Yankee my efforts to fathom the cold water tap on the 
land. Incidentally, those of you who were lucky sink. He knew that the water was going to land on 
enough to hear Jim ValvanO's luncheon talk at the floor, but couldn't resist watching how I man- 
the 1985 Annual Meeting will probably remember aged it. 
the Italian Club of North Carolina-him and I remember that I never really mastered the 
Angelo! Sal is the Italian Club of Alabama! technique of boiling ordinary water. My "bete 

noire" was residues. After mixing a couple of 
Sal tells of coming upon "Loggers" when driv- chemicals in a beaker, we boiled away the liquid 

ing on nearby two lane roads. "Loggers" are to find the residue. I never found any. 
trucks that "carry pine logs cut to four foot lengths "But there MUST be crystals," Mr. Strunk 
for use in making ~ ~ ~ ~ 0 0 ~ .  These can be would roar, "It is chemically impossible for any- 
recognized as they are found at regular intervals one to do this experiment without getting a resi- 
on all two lane roads going at 15 to 20 mph, have due of crystals.M 
at times a tail light, which usually doesn't work seeing the tears well up in his eyes, I felt guilty 
and never heard of registration tag or license enough to bring my own residue from home, a 

may fall behind a good, law handful of crystals. When nobody was watching I 
abiding citizen going at 30 mph, with blue smoke dropped them into the beaker. Arriving at my 
pouring out and displaying a sticker read- counter, Mr. Strunk stared at the crystals and 
ing, 'I may be slow, but I sho am ahead of you!' " smelled them. 

"Camphor?" he whispered hoarsely, "You pro- 
duced camphor crystals from a mixture of silica 

Since this is the season-"Some might be in- and sodium chloride? 
terested to know that Easter can and sometimes "I passed Chem. 1, of course. The thought of 
does coincide with Passover. Recently the two having me repeat his lab period for another year 
have coincided in 1954 (April 18) and 1981 (April was enough to cause Mr. Strunk to relax his 
19). They will do so in 21 23 (April 11) and in 21 43 marking standards enough for me to become 
(March 31). March 22nd is the earliest possible available to M.1.T. Or any other institution interest- 
date for Easter and has not fallen that early since ed in the maker of modern miracles." 
March 22, 181 8 and will not again until 2285." -Herb Hillman 
This priceless information (and probably not Humbug's Nest 
worth much more) is from Maureen Lein's favor- P.O. BOX 135 
ite source book-The Old Farmer's Almanac. Whitingham, VT 05361 
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Joncryl587 solid acrylic polyol. 
Versatility and cost savings that add up to great value. 
Discover a new world of formulation possibilities with the The results? Potential savings of up to 10% or more on 
first solid acrylic polyol-Joncryl 587. This 100% solid resin costs. That's value and versatility as good as gold. 
flake resin offers you unprecedented versatility to create Joncryl 587 is the latest in a long line of innovative 
new acrylic urethane coatings; to find practical answers to polymers from Johnson Wax. A golden opportunity for you 
challenging coating problems. Plus, save raw material tc get a solid handle on your acrylic urethane paint formu- 
costs in the process. lations of the future. For a sample of Joncryl 

Joncry 1 587 is 10090 solid resin. You dohnson s*? call 1-414-631-31zl. . .or write the Spe- 
buy your own solvents. You're not paying for wax c~alty Chemicals Group, Worldwide Innochem 
theshipping, hand l ingandmarkupon  SPECIALTYwEMICALS Operations,JohnsonWax,Racine,WI53403. 
solvents someone else is buying for you. Racine,Wisconsin53403 

We do much more than floors. 
1-1 IS a&&. 0 1985 S.C I d m m  & Sm. k . Rriw. WI S M 3 .  



Just add 
Z3 Trillion* of these 

and stir! 
Photo using polarized light of 5-micron polyethylene particle at 15.000X magnification 

Regional Office: Chicago, IL (312) 629-4652 

Sales Representatives: Sexton 8 Co. S.E. Firestone Associates 
Cincinnati, OH (513) 542-1925 Philadelphia. PA (215) 635-1366 

Cemsac Chemical Carron Graphix Corp. Industrial Colours 8 Chem. 
St. Louis. MO (314) 532-4330 Pasadena. CA (818) 355-1720 Brampton. ONT. (416) 453-7131 
M.D. Chemicals J.M. Gillen Co. Kinsmen Corp. 
Grand Prairie, TX (214) 262-6051 Carnegie, PA (412) 279-3300 . Atlanta, GA (404) 355-9550 
Outside the U.S and CanadaTELEX us at 138691 for local representative's name 

Shamrock Chemicals Corporation 
Foot of Pacific Street, Newark, New Jersey 07114 Phone: (201) 242-2999 

They'll disperse uniformly in 
any coatings formulation. 
Representing approximately 
l0/o of your coating, they'll 
provide mar and abrasion re- 
sistance without reduction of 
gloss and with no loss of in- 
tercoat.adhesion. Shamrock 
is the originator, the innovator 
of controlled particle size 
powdered polyethylene (our 
S-394, and S-395) and PTFE 
(our SST) for the coatings 
industry. We focus on the 
wetting characteristics of your 
vehicle. We manufacture un- 
der rigid quality controls and 
to exact grind specifications. 
Let us provide samples for 
your consideration. Our team 
of laboratory and field spe- 
cialists is ready to serve you. 

'represents the number of 5-mlcron par- 
ticles of polyethylene per pound. For 
example, a 1% addltlon to one gallon of 
coatln (WPG 10 0) would represent 
730 ~ B i o n  5 - k r o n  particles. 
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