




THEREARE STILLTHOSE
WHO HAVE NOT ENTEREDTHE

AGE OF UCAR ACRYLICS.

If you're one of the
ever-dwindling number
of holdouts who's not
making paints with
UCAR Acrylics...
beware, you may be an
endangered species.

Why not take a lesson
from the more than 140
paintmakers who have
switched to UCAR
Acrylics. They've proved
that UCAR Acrylics offer
performance character
istics equal to those
obtained with conven
tional acrylics. And at a
much lower cost. So
they've not only been
able to make great paints,

UCAR IJ d l~l'gi51{'rt-d Troldem.lrk 01 Union C'lrb,dt., Corpor.ltion.

they've been able to make
even greater profits.

And in today's market
place, it's survival of the
fittest.

If you're still using a
premium-priced acrylic
that's keeping your profits .
from evolving to higher
levels, contact your local
Union Carbide Sales
Representative. Or write
to Dept. K3442, Danbu~
CT 06817.

And find out how you,
too, can enter the Age of
Enlightenment.
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• Vancide TH is a highly effective, economical preserva
tive for latex paints. It prevents the growth of bacteria
that causes latex formulations to turn thin and watery.

Latex paint with Vancide TH is just as thick when it leaves
the retailer's shelf as it was when it left your mixing room.

Vancide TH is extremely cost efficient. And because it's
in liquid form, Vancide TH mixes quickly and easily into
your formulations.
In the highly competitive market for latex paint, keep your
products in the thick of it with Vancide® TH.
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rR~.-:;:;e:;;i~:;;';I::;a:;-;;:;,-;-;;;e;-;:=;;a;~---C~lII'd like to see for myself that Vancide TH is a superior biocide. I
I 0 Please send me a free sample of Vancide TH. I
I 0 I'd like to discuss arrangements for testing my latex formulation with and without I
I Vancide TH in your laboratories. I
INa~ T~le I
I Company I
I Street I
I~y ~ale ZIp I
L ~:~:~=~=~~~=: J

Journal of Coatings Technology



APRIL 1984

NUMBER 711VOLUME 56

o
cs

rechnical Articles 1 Performance Comparison of Exterior Flat Finishes on Hardboard
Siding-Kansas City Society·for Coatings Technology

2 A Simple Model for the Numerical Simulation of Reflectance of
Black Chrome Coating Systems-S.T. Wu and L.W. Masters

33 Autooxldative Crosslinklng of Vegetable Oils and Alkyd Emulsions-
J.W. Gooch, G.C. Wildman, and B.G. Bufkin

43 Degradation Chemistry of Primary Crosslinks In High Solids Enamel
Finishes: Solar Assisted Hydrolysis-A.D. English and JJ. Spinelli

51 Displacement of Water from a Steel Surface-C.R. Hegedus

Open Forum 57 Lawyer Vis-A-Vis Chemist in Paint Product Liability Situations-
C.L. Rechln

Federation news 10 Program Announced for FSCT seminar, 'Producing Paint Efficiently,
Sofely, and Economically'

Department
Comment 7 Valuable Update on Paint Production

Abstracts 12

Government and Industry 5 NPCA Challenges OSHA Hazard Rule

Report of ASTM
Commi"ee 0-1 61

Society Meetings 73
Future Society Meetings 7

Elections 8

Society Meetings and
secretaries 7

Meetings/Education 0 Dispersion Course Scheduled at Kent State, May 7-11

People 82

Literature 4

Coming Events

Humbug from Hillman 8 Aged Wisdom and Other Quick Quotes and Quips

WBPA
C> 1'" by FEDERATION OF SOClmES roR COAnNGS lECHNOLOGY
THE JOURNAl. OF COATINGS TECHNOlOGY (ISSN 0361-a773) Ispubl,lshed monlhly by the FederatIon 01
Soclelles lor CoaIlngs Technology. 1315 Walnut St.. Philadelphia. PA 19107. Phone: (215) 545-1507.

Second class postage paid af Philadelphia, PA and at addillonal mailing oIIIces. POSIMASlER:
Send address changes to .JOURNAl. OF COATINGS TECHNOlOGY. 1315 Walnut St.. Philadelphia.
PA 19107,

Subscripllons U.s. and Conada-1 year.S20;2years.S37;3yealS.S52. Europe (AlrMaIl)-1 year.S40;
2 years; $77; 3 vears. $112. OtherCOU'ltrles-1 vea'. $30; 2 vealS. S57; 3 yealS. 582.. . .





Abreakthrough technology that
combines superior film build and
chalk adhesion in one emulsion.
Announcing a giant step forward in
paint evolution. Rhoplex AC-829
acrylic emulsion.

Until now, you had to make a
choice: an acrylic emulsion that
offered excellent film build - or one
that provided outstanding chalk

~--adhesion. Technologically, it just
wasn't possible to produce one that
delivered both.

Rhoplex AC-829 has changed all
that. This new acrylic emulsion
provides bQth exceptional adhesion
to chalky surfaces and superb flow,
leveling and film build. Now you'll
be able to formulate the highest
quality exterio house paints pos-'
sible - with fewer tinting problems,
better weatherability and maximum

--- hiding. All without a drop of alkyd
modification.

For more information and litera
ture, contact your local Rohm and
Haas Company technical representa
tive or write to Rohm and Haas
Comp.an'J Indep.endence Mall West,

Philadelphia, PA 19105,
RDHMIn A . M k .iHAAS~ ttet,Itlon: ar etmg
PHIlACELPHIA, PA. 191C5 SerVIces Department.

Our chemistry begins with you.
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Valuable Update on Paint Production
Continuing the fulfillment of one of its constitutional objectives-to provide

scientific, engineering, and technical data, facts, etc.-the Federation this year devotes
its spring seminar to a segment of our industry claimed by many to have been
neglected-Manufacturing.

Roy Brown, the Federation's Technical Advisor, has arranged an excellent program
for the seminar, "Producing Paint Efficiently, Safely, and Economically," at the
Convention Center in Louisville, May 15-16.

Beginning with the Keynote Address-"The Importance of the Manufacturing
Function"-by J. Robert Pickering, President of Lilly Industrial Coatings, attendees
will hear well-known coatings industry personnel speak on practical, down-to-earth
elements of paint manufacturing. For example-Production Planning and Schedul-
ing Pigment Dispersion ... Storage and Distribution of Liquid Raw Mate-
rials Warehousing and Shipping ... Instrumental Production Color Control .
Al;ltomatic Container Filling ... Waste Management ... Employee Safety .
Motivating Your Employees.

Anyone actively engaged in paint manufacturing-particularly management and
supervisory production & technical personnel-will learn much from the experts who
will discuss the above subjects for a day and a half.

The registration fees are: $125 for Federation members; $155 for non-members; and
$165 for everyone after May I. Brochures have been mailed to all members.

This year, the Federation introduces a new concept, "Spring Week," which it plans
to make an annual event.

The Seminar is on Tuesday and Wednesday; the orientation meeting for Society
Officers on Thursday; and the Board of Directors meeting on Friday.

Where better to initiate "Spring Week" than in the City of Louisville where there is a
thriving paint industry, a very active and successful Society for Coatings Technology,
and the most friendly and hospitable people you11 find anywhere.

In the "Blue Grass Country," they are readying the "Red Carpet"for the Federation.

~j~
Frank J. Borrelle

Executive Vice-President

Vol. 56, No. 711, April 1984 7



elBA-GEIGY
epoxy hardeners

vs.thetoughest
applications

around.
You can now formulate
practical, durable coatings
for suct'! difficult
applications as pollution
control equipment

Conditions are so hostile
inside a coal-burning utility's
flue gas desulfurization unit
that, until today, no completely
satisfactory coating has
existed. Traditional coatings for
carbon steel have been too

Encapsulated in our XU 252 and XU 264 system. this
stnp of steel was immersed in a 50% sulfunc acid
lor two hours af room temperature then. without
nnslng. put Into a 350' oven lor 30 minutes. This was
followed by quenching In sulfunc aCid. Alter 10 such
cycles. there was slighl surface charring - but no
penetration.

brittle. And exotic alloys have
been too costly.

Now, however, there is an
answer. An answer that, for the
first time, allows you to
formulate an organic coating
with the characteristics you
need to meet the demands of
this particularly difficult
application.



solvents and chemicals. In
combination with XU 252, it
produces a coating system
that is widely used, for
example, in tanks, processing
plants and transmission pipes.

Add in responsive service.

So when you are faced with
the toughest applications, and
need to formulate the toughest
coating systems, we believe
the choice of a supplier is
clear. The CIBA-GEIGY Resins
Department - the one source
that combines high technology
specialty resins and
hardeners. We are ready to
help with your toughest
problems at Three Skyline
Drive, Hawthorne, New lbrk
10532. Call 800 431-1900. In
New lbrk, 914347-4700.

The first, XU 264, is a
toughened aromatic
amine-based epoxy hardener
that IS particularly suitable for
high temperature service. It
provides good flexibility,
superior toughness, and
excellent resistance to sulfuric
acid- properties that make it
the ideal hardener for use in
high performance coatings for
the scrubbers, ducts and
stacks in flue gas
desulfurization units.

The second of these new
products, XU 265, is a liquid
hardener that cures epoxy
resins Into coatings that are
highly resistant to acid, alkali,

r system begins with
252, a high performance
xy resin that has already
n Its worth against
Inated solvents, ethanol,
anol, aromatic amines

s, caustic and ammonia
proved it under a wide
eof service temperatures.

you require more than a
performance resin to
ulate a superior coating.
also need a high
nology hardener that can
.uce the desired physical
Itles In the cured system.

bine with a high
nology hardener.

ay, CIBA-GEIGY offers
highly versatile hardeners
~u can combine with

2 to formulate coating
s with the high level of

,ance and durability you
reo



Federation news

Program Announced for FSCT Seminar
On Paint Manufacturing Practices, May 15-16

Focusing on the topic, "Producing
Paint Efficiently, Safely, and Econom
ically," the technical program of the
Federation's I \-S day Manufacturing
Seminar will present in-depth informa
tion on all aspects of paint production.

The seminar, to be held at the Com
monwealth Convention Center, Louis
ville, Kentucky, May 15-16, will feature
presentations by well-known coatings
industry personnel who will offer prac
tical, down-to-earth information on
various elements of paint manufacture,
ranging from Raw Materials Inventory
Management, and Production Planning
and Scheduling, to Pigment Dispersion,
Color Matching, Warehousing and Ship
ping, Waste Management, Health and
Safety, and Employee Motivation.

Manufacturing executives, plant man
agers, production superintendents. fore
men, warehouse and shipping personnel.
as well as top company management, can
benefit from participating in this update
on paint production.

Each of the three program sessions will
conclude with an open forum pcriod,
whcn registrants will havean opportunity
to question the panel of speakers.

Start Planning
NOW

To Attend
Annual Meeting

and
Paint Show
at Chicago's

Conrad Hilton Hotel

October 24-26
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Program

The program is scheduled to include
the following:

Tuesday, May 15

Keynote Address: "The Importance of
the Manufacturing Function"-J. Robert
Pickering. President. Lilly Industrial
Coatings. Inc.• Indianapolis. IN.

The role of the manufacturing opera
tion is viewedfrom the perspective ofa
company president, who discusses the
relationship of Manufacturing to
Sales. Technical, alld the overall opera
tion of the company.

"Motivating Your Employees"-John F.
Tripoli, Manager of Manufacturing and
Plant Engineering-Paint Div.. Ford
Motor Co.. Ml. Clemens, MI.

Proper~v motivated personnel are crit
icalto the manufacturing process. This
presentation focuses on the key ele
ments of Ford Motor Co. :. very suc
cessful employee involvement motiva
tion program.

"Resins and Polymers"-Dr. Herman
J. Lanson, President, Lanchem Corp..
E. Sl. Louis, IL.

Today:' paint producer makes use ofa
wide variety of resins and polymers.
This presentation discusses the manu-

facture, handling, and use of these
materials and the properties they im
part to modern coatings.

"Production Planning and Schedul
ing"-Chester Yates. Manager of
Manufacturing. Porter Paint Co.. Louis
ville, KY.

An efficient manufacturing operation
requires careful planning and schedul
ing. The factors involved in achieving
such a program are described.

"Pigment Dispersion"-Earl E. Baum-
hart, President. Coatings Engineering
and Systems Co.. Kansas City, MO.

The dispersion of pigments is an
important. energy-intensive function
of paint manufacture. This presenta
tion discusse.. various pigment disper
..ion methods, along with equipment
efficiency.

Open Forum: Speakers will assemble
as a pancl for discussion period.

Wednesday, May 16

"Storage and Distribution of Liquid
Raw Materials"-Miehacl Kenes. Presi
dent, Straubing. Rubin and Kenes. Inc..
Orland Park, IL.

The handling of all types of liquid
materials at the plant or tank farm is
discussed. along with future trend.. in
automated liquid.. distribution.

"Instrumental Production Color Con-
trol-How to Keep It Out of the Red"
Nelson Auge', Manager of Manufacturing
and Manufacturing Services. and James
Cave. Manager of Color Control Sys
tems, Reliance Univcrsal. Inc .. Louis
ville. KY.

Matching colors quicklv and accu
rately in the production process is
e..sential to manufacturing efficiency.
This presentation describes one com
pany:' approach.

"Automatic Container Filling"-Ro
bert W. Zimmerman. Vice President
Engincering. The Enterprise Companies.
Wheeling, IL.

Journal of Coatings Technology



____ ZIP _

____ ZIP _

Discussed are /he principles of aU/o
malic comainerfilling in a large Irade
sales paim manufac/uring plam.

"Warehousing and Shipping"-James
Skaggs. Manager of Materials Schedul
ing. Rust-Oleum Corp.. Vcrnon Hills.lL.

Described is a highly au/oma/ed sys
/em, which includes order emrr and
order picking using scanning (ievices
on conveyor S1's/ems. Ma/erials han
dling in lI'arehouse opera/iollS is also
discussed.

Open Forum: Speakers will assemble
as a panel for discussion period.

"Managing Employee Safety and Loss
Control Programs"- W. Horton Rus
sell. Vice President-Manufacturing.
Safety. Health and Environment. Grow
Group. I nc.. Louisville. KY.

A /I manufacturing plams should have
programs /0 protect /he health and
safell' o{emplo.l'ees. This presen/ation
discusses hOIl' /0 e.Hahlish and manage
such programs.
"Waste Managcmcnt"- Lawrence N.

Streff. Manager of Environmental Engi
neering and Control. PPG Industries.
Inc.. Allison Park. PA.

SlrinKem Kovernmem reKulations. as
11'1'1/ as economic collSideratiollS. dic
tate that paim manLJfac/LIrers e/fi
ciem/r manage /heir 11'0.1'/1'.1'. 10 main
lain pro.filabili/y and meN compliance
.Handards.

Open Forum: Spcakcrs will assemble
as a panel for discusson period. Also
present will be Richard E. Max. Prcsi
dent. Synkote Paint Co.. Elmwood Park.
'\J and A.L. Marino. Supervisor-Oxy
genated Solvents. Arco Chemical Co..
'\ewtown Square. PA.

Registration
To register. fill 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 J. registration fee is $165 for
everyone. (Payment must be in U.S.
funds. payable in U.S. banks.)

Included in the registration fee is
continental breakfast. lunchcon. coffee
breaks. and copies of talks. as well as bus
transportation to airport at completion
of seminar. Please no/e reference /0 hus
on regi.Hra/ion form. and check appro
prime hox.

Housing
Headquarters hotel for the seminar is

the Galt House. which is within walking
distance from the Convention Center.

Vol. 56, No. 711, April 1984

FEDERATION MANUFACTURING SEMINAR

REGISTRATION FORM

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

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

NICKNAME _

FULL NAME
JOB TITLE _

COMPANY PHONE _

ADDRESS _

CITY STATE

Name of Federation Society
Of Which You Are A Member _

I Will 0 Will Not 0 use the Federation's bus for return to the airport
at conclusion of seminar.

No refund for cancelled registrations received after May 4.

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 GALT HOUSE
COMPLETE FORM BELOW

HOUSING FORM
Galt House

NAME _

ADDRESS

CITY STATE

o Before 6 pm
Arrival Date___ Departure Date _o Late'

Please reserve: Single Room rate is $46, single; and $56
DoublelTwin __ double occupancy (per night)

'Reservations 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 "Galt House."

Note: Reservations must be made no later than April 30.
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PERFORMANCE COMPARISON OF EXTERIOR FLAT
FINISHES ON HARDBOARD SIDING-Kansas City Soci
ety for Coatings Technology

Journal of Coatings Technology, 56, No. 711, 19 (Apr. 1984)

Exposure studies on the comparative performance of
several flat exterior finishes on a variety of hardboard
siding substrates have demonstrated a significant
improvement in both substrate protection and coating
performance with two-coat systems versus a single
topcoat application. Ten different hardboard siding prod
ucts were included as substrates for this evaluation.
These boards were shown to have a wide range of
densities, impact resistance, and moisture content. Sub
strate tests were also run to identify the edge swell and
moisture absorption tendency of each board.

Best overall performance was achieved with a latex
emulsion top-coat over either an alkyd/oil undercoat or
acrylic latex primer.

A SIMPLE MODEL FOR THE NUMERICAL SIMULATION
OF REFLECTANCE OF BLACK CHROME COATING
SYSTEMS-S.T. Wu and L.W. Masters

Journal of Coatings Technology, 56, No. 711, 29 (Apr. 1984)

Black chrome has been used extensively as an absorptive
coating in solar collector systems because of its high
absorptance/emittance ratio as well as its general stable
characteristics under various environmental conditions.
This paper presents a numerical simulation on the optical
properties of black chrome coating systems. A simple
model is developed for black chrome composite by
considering the coating to be composed ofthree "pseudo"
layers. Rouard's method is used for computing the
reflectance spectra of the system. The model can be used
to serve the engineering needs for correlating the optical
performance of the material. A numerical example is
provided to illustrate the approach.

AUTOOXIDATIVE CROSSLINKING OF VEGETABLE
OILS AND ALKYD EMULSIONS-J. W. Gooch, G.C. Wild
man, and B.G. Bufkin

Journal of Coatings Technology, 56, No. 711, 33 (Apr. 1984)

Autooxidative crosslinking of vegetable oils and vegetable
oil-derived alkyds prior to application of the coating is a
new and novel method of economically preparing water
emulsions of these materials for commercial coatings
uses. Air and oxygen were utilized to autooxidize the
emulsified particles to an optimal crosslink density for a
balance between rapid dry times and good film properties.
The process variables of oxygen concentration, tempera-

12

ture, agitation rate, and catalysis were studied to optimize
the conditions of the reaction to produce the best possible
films. Alkyds were synthesized with varying oil lengths to
determine the effect of oil length on autooxidation
reaction rate. Also, alkyds were synthesized from vege
table oils containing varying percentages of conjugation
to study the reaction rate as a function of percent
conjugation. The films prepared from the emulsions were
evaluated in terms of tensile strength, elongation, hard
ness, and dry time.

DEGRADATION CHEMISTRY OF PRIMARY CROSS
LINKS IN HIGH SOLIDS ENAMEL FINISHES: SOLAR
ASSISTED HYDROLYSIS-A.D. English and H.J. Spinelli

Journal of Coatings Technology, 56, No. 711, 43 (Apr. 1984)

Diffuse reflectance infrared spectroscopy and solid state
13C NMR spectroscopy have been used to study the cross
linking and degradation chemistry of a melamine formal
dehyde cured acrylic copolymer coating. The bulk com
position of the cured unweathered coating has been
semi-quantitatively analyzed by solid state 13C NMR
spectroscopy, and a depth profile of weathering chemis
try has been obtained using diffuse reflectance infrared
spectroscopy. These data allow us to identify the extent
of crosslinking, the molecular composition after curing,
and to obtain mechanistic insight into degradation chem
istry taking place under realistic exposure conditions. The
insight obtained infers methods of inhibiting degradation.

DISPLACEMENT OF WATER FROM A STEEL SUR
FACE-C.R. Hegedus

Journal of Coatings Technology, 56, No. 711, 51 (Apr. 1984)

A quantitative test to evaluate organic coatings for their
ability to displace water droplets from a steel surface has
been developed. The test method consists of the place
ment of water droplets onto an inclined steel surface,
followed by the application of a test coating. The coating
flows down the surface, contacting the water droplets.
The water may either remain on the specimen or be dis
placed. The specimen is then immersed in methanol
which absorbs residual water on the specimen. The
methanol is then analyzed for water content, yielding a
quantitative result for water displacement.

Five materials have been evaluated for water displacing
ability. Two silicone alkyd coatings were found to be good
water displacers. A third silicone alkyd material was found
to be a poor water displacer at low specimen angles but
effective at higher angles. An acrylic and an epoxy coating
were found to be poor water displacers. These results are
discussed in reference to a proposed mechanism for water
displacement.

Journal of Coatings Technology



NO\\'~YOU CAN BANK
• • o'

N INCREASED COST SAVINGS WITH
TWO NEW' TAMOL® DISPERSANTS

Cost conscious paint manu
facturers now have a way
to reduce dispersant costs
while maintaining product
quality.

You can do this with two
new additions to the Tamol
dispersant line.

Tamol 963 and Tamol 983
offer paint formulators the
substantial cost reductions
along with these perfor
mance features:

with
improved

perlormance
leatures.

• Low foam
• Moderate gloss potential
• Good color acceptance
• Zinc oxide stability

(Tamol 983 only)
• Good heat stability

:....

;", . ." ~ ",,'. ". .' ::." .. "

You can learn how to lower
dispersant RMC without
sacrificing performance
with new Tamol 963 and
Tamol 983. Request
samples and/or literature
from your local Rohm and
Haas Company technical
representative or write to:
Marketing Services, Rohm
and Haas Company, In
dependence Mall West,
Philadelphia, PA 19105.

ROHMII'1
iHAAS~
PHILADELPHIA, PA. 19105

.......... ,
' .

. :' .



"EIvacite"methacrylate resins:
choose from awide range

ofgrades to meetyourneeds.

Uniform,small,
~herical beads,
for fast dissolving
and dispersing.

Shown above are thirteen
commercial grades of Du Pont
Elvacite' acrylic resin beads.
"Elvacite" resins offer you a broad
spectrum of properties to match
your specific application require
ments. They have different chem
ical compositions in a wide range
of molecular weights and poly
mer hardnesses.

Yet "Elvacite" beads are

minute and uniformly spherical,
which provides rapid dissolving
and dispersal. And within each
grade, the molecular weight
variation is relatively narrow,
providing uniform properties.

"Elvacite" beads give excel
lent clarity, durability and weather
ability in end-use applications.
These versatile beads are being
used in coatings, adhesives, films,
inks and temporary binders.

You may have some other
applications in mind, however. If
you have different requirements,
we are ready to work with you
in the development of other
compositions-for extrusions,
injection or compression mold-

ings, for example, or for process
ing aids, and alloys. Or perhaps
aqueous-alkali-soluble resins for
water-base applications. Our
40-plus years of experience in
developing acrylic resins can
make a big difference to you.

For the "Elvacite" brochure
with full technical information,
write Du Pont Company, Room
X40356, Wilmington, DE 19898.
Or telephone, toll free,
1-800-237-8400, ext. 300.



NPCA Intervenes in Suit Challenging OSHA Hazard Rule

New Standards for Artist Paints
And Materials Available from ASTM

Governmentand Industry
~EWto
the DuPont
clvacite~

line:

I "',•

Ivacite" 2016
ethacrylate
opolymer
ageneral-purpose
rylic resin (0.26 inherent

scosity, 8 Knoop number)
Idely used in aerosol
cquers and marine finishes,
din coatings for masonry,
astic and metal. Now readily
ailable from Du Pont.

~nother reason
oturn to
)uPontwhen
ouneed
nethacrylates.
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The National Paint and Coatings
Association has movcd to intervene on
behalf of thc Occupational Safety and
Health Administration in a major lawsuit
that would challcnge the Hazard Com
munication Final Standard issued by
OSHA in Novcmber.

Petitions requesting court review of the
rule werc filed by the United Steelworkers
of America and Public Citizen, Inc., an
environmental lobbying group, in the
United States Court of Appeals for the
Third Circuit. The steelworkers union
and Public Citizen sought to modify or
set aside the rule on the basis of several of
its provisions, including Federal pre
emption of conllicting state and local
standards, a provision strongly endorsed
by the paint industry.

The NPCA motion to intervene cited
the industry's long-standing commitment
to hazard communication programs,
specifically NPCA's labcling guides, its

ASTM Subcommittee DO 1.57 on
Artist Paints and Related Materials has
developed two new standards and revised
a third standard.

Specification for Artist Oil and
Acrylic Emulsion Paints (0 4302) lists
pigmcnts that arc suitable for usc in
first-quality artist paints. The standard
provides important labeling information
for artist paint manufacturers and
consumers.

Test Methods for Light Fastness of
Pigments Used in Artist Paints (0 4303)
presents the test methods which were
used to determine the list of pigments
designated in 04302. Artist paint manu
facturers and consumers can use this
standard to add to this pigment list.

In addition, revisions to 0 4326,
Standard Practice for l.abeling Art
Materials for Chronic Health Hazards,
have been made. The standard, approved
March 25, 1983, is used to label art
materials such as paints, solvents, thin
ners, glazes, and clays for chronic health
hazards. The rcvised version of the
standard, while making no changes in the
labcling requirements, has been rewritten
in a more clear and consistent manner.

ASTM standards are available from
ASTM Sales Services Dept., 1916 Race
St., Philadelphia, PA 19103.

For more information on these
standards and any work of Subcommittee

guide for completion of Material Safety
Data Sheets for communicating hazard
information to workers, and its Haz
ardous Materials Identification System
(HMIS).

The motion also states that the associa
tion and its members would be adversely
affected if the OSHA standard were
enjoined, set aside, or substantially
changed as a result of the suit.

NPCA commented that since no other
member of industry has yet moved to
intervene, or filed an independent peti
tion for review, this appeal is needed to
present an industry perspective.

While recognizing that costs to the
industry of complying with the OSHA
standard will be considerable. NPCA
noted, they are far less than the costs that
might be incurred if NPCA members
were required to comply with various
state and local laws in addition to the
Federal standard.

DO 1.57, contact Joy Turner Luke, Studio
231, Box 18, Route I, Sperryville, VA
22740.

Additional information on any activi
ties of Committee 0-1 may be obtained
from Brent Backus, ASTM Standards
Dcvelopment Div., in Philadelphia,

Applied Color Systems
Opens New Headquarters

Applied Color Systems, Inc., a sub
sidiary of Armstrong World Industries,
has opened its new 40,000 square foot
headquarters complex in Lawrenceville,
NJ. Situated on a 10-acre site adjacent
to US Route 295 in the Princeton Pike
Industrial Park, the facility houses all
of Applied Color's New Jersey opera
tions, including research, product de
vclopment, customer training, manufac
turing, and system assembly.

According to ACS President Donald
R. Hall, "The new complex enables us
to continue serving Our customers effi
ciently and will accommodate future
growth."

ACS, founded in 1970, has offices
and technical centers in Charlotte, NC,
Chicago, IL, and Western Europe. The
company's major markets are in the
textile, paint, plastics, and ink and
printing industries.
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Cook Paint Sells Decorative Powder Business

What
business does

a handsome dog
like me have

with a
top cat

like
you?

My name's McGruff,'and it's
my business to help prevent
crime. I think it should be your
business, too-to teach your
employees how to protect them
selves. Just send for my busi
ness kit-it'll help you develop
a program that teaches your
employees how to make their
homes burglar-proof, make their
neighborhoods safer, even how
not to get mugged.

And, while you're at it, get in
touch with the cops - they can
help you out. So now you're prob
ably wondering (like a top cat
businessman should), what's in
it for you. That's easy When your
company works harder for your
people, your people work harder
for your company

So take the time, and ..

TAKE ABITE OUT OF

~RlME
Write to National Crime Prevention Council,
805 15th St" NW, Washington, D.G 20005
for lots of information on Crime Prevention.
~ A ~essage from The,crlme Preven~ionCouncil,

~~ ~h~~~~~~:a~~;e~~~I~~eC~~;~i~.~~I~:
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Cook Paint and Varnish Co., Kansas
City, M0, manufacturer of industrial and
commercial coatings, has sold its decora
tive industrial powder business to Prall &
Lambert, Inc., Buffalo, NY.

The transaction involved approxi
mately 3.5% of Cook's current sales
volume and is in keeping with the firm's
strategic plan to concentrate the market
ing of its powder coatings in other
directions.

Cook, a supplier of internal and ex
ternal pipeline coatings, will intensify its
thrust into the pipeline market as well as
providing powder coatings for corrosion
protection on reinforcing steel members
used extensively in highways and bridge
construction,

Mobil Acquires Du Pont's
Can Coating Business

Mobil Chemical Co., New York, NY,
a worldwide supplier of packagi'ng coat
ings, has purchased Du Pont's domestic
can coatings assets.

The acquisition includes patents, a
license for the trademark Corlar® for
can coatings use, product formulations,
and manufacturing equipment. The tech
nology will be integrated into the existing
packaging coatings business of Mobil's
Chemical Products Division.

Parr Paint Div. Acquired
By Man-Gill Chemical

Man-Gill Chemical Co. announced the
purchase of the Parr Paint Div, of Parr
Inc., a wholly-owned subsidiary of Kop
pers Corp. The Division will be combined
with another recent acquisition, Body
Bros., Inc., to form the Man-Gill Chemi
cal Co. Paint Group. The Paint Group
will retain all sales and research/ technical
personnel from Parr Paint and Body
Bros.

Sales and marketing functions for the
Paint Group will be headed by Michael J.
Clark, Vice President of Sales & Mar
keting, All other functions, including
purchasing, production and research, will
be under the direction of Joseph J.
Potoczak, Vice President and General
Manager, Paint Group.

Since 1953, Man-Gill Chemical Co.
has developed products for metal form
ing, acid inhibitors, cleaning and metal
finishing, and industrial coatings, and are
used extensively in the steel, automotive
and appliance industries.

Further applications of the company's
extensive powder technology are being
developed for rigid containers, and for
heavy duty corrosion-resistant products
for the chemical, oil, sewage, and struc
tural steel markets, and coil coating
applications.

LanChem Purchased
by Akzo N.V.

Akzo N.V., a $6 billion multinational
chemical enterprise based in Arnhem,
The Netherlands, has agreed to purchase
LanChem Corp" East St. Louis, IL,
effective as of January.

LanChem will continue to operate
under the direction of its founder and
chief executive officer, Dr. Herman 1.
Lanson, and vice-president, Ellioll W.
Lanson, as a subsidiary of Akzo Coatings
America, Inc,

Dr. Hans Remijnse, managing director
of Kunstharsfabriek Synthese b.v., a
subsidiary of Akzo Coatings, and manu
facturer of specialty resins, said that
LanChem will serve as the U.S, base
for specialty coating resins and printing
ink resins manufacturing and marketing.
The acquisition of LanChem will enable
the company to fully realize the U.S.
market potential for its printing ink resin
prod ucts, he said.

Dr. Lanson said the affiliation with
Synthese will enable his company to
combine the coating resin research efforts
of LanChem with the polymer research
resources of Synthese.

The LanChem plant facility began
operation in September 1979.

Reichhold Purchases
Florida Resin Plant

Reichhold Chemicals, Inc., White
Plains, NY, has completed the acquisi
tion of Textron Incorporated's Spencer
Kellogg resin plant in Pensacola, FL.

Along with the plant, Reichhold also
acquired Spencer Kellogg's Arochem
rosin-based hard resin product line which
is used in printing inks, coatings, and
chewing gum. Both the plant and product
line have been consolidated into Reich
hold's Resins & Binders Div .. which is
headquartered in Pensacola, adjacent to
the plant.

Reichhold said the acquisition will
strengthen its resin marketing position in
the Southeast, and provide additional
process technology used in the manufac
ture of coating resins.

Journal of Coatings Technology



In 1852 the American Clip
ship "Comet" encountered a
vere hurricane ofT the coast'

~~Qiiil!fi!1Sii;Bermuda. A lesser ship would!
ot have survived that storm. Through know-how
nd COMMITMENT, Pfizer has been successfully
eathering similar storms in American industry

or over a century. Despite the challenges ofreces
ion, inflation, regulation and shortages, Pfizer
aintained its COMMITMENT to leadership in
igment Technology. Through unsettling times I
fizer has: I

• Expanded and modernized its three major'
manufacturing facilities

• Introduced new innovative products such as
Pferrisperse™Slurry, RO-2097 Light Shade
KromaeRed Oxide, Easy Dispersing Red a d
Yellow Pigments, and others

• Added new technical service personnel
and laboratories I

• Supplemented its direct sales force with a',
highly responsive LTL distributor networ~

No one knows what future economic storms mar
e on the horizon. However, no matter what the

climate, Pfizer is committed to meeting the ne'e
of its Pigment customers. Creative Colorshipf~
Over a Century represents the continuous pu s It
ofex ellence in Pigment Technology. It take to 1
OMMITMEN~ But at PIzer, there is no Q eJi wa .



WHEN ITCOMES
TO UV CURING,OUR

CYRACURE EPOXiDES
ARE ATOUGH

AaTO FOLLOW.

If your coating resins aren't a critical
success, consider the rave reviews Union
Carbide's CYRACURE™ Cycloaliphatic
Epoxides have received.

UV-cured coatings made from our
epoxides are strong, flexible, fast curing
and will adhere to just about any kind
of shape with less shrinkage. On just
about any kind of substrate. They're also
safer and easier to handle than acrylate
based systems because of their low
potential for skin irritation and their
low order of toxicity.

And since our epoxides are a
family of products, you don't have to
deal with different suppliers for

your resins, flexibilizers and diluents.
CYRACURE Epoxides are currently

starring in the metal decorating/
finishing, electrical!electronics,
printing ink and plastic coating
markets.

For more information, including
how to book our epoxides, just write us
at: Union Carbide Corporation, Dept.
M1553, Danbury, CT 06817.

Remember, the more top billing you
give our CYRACURE Epoxides, the
more applause ...
you11 receive ~
from your SPECIALTY POLYMERS & COMPOSITES

customers. u~:~~~;r~:~; ~:~~~::~:~~fA.



Performance Comparison
Of Exterior Flat Finishes

On Hardboard Siding

R. Becker, S. Bussjaeger, Roger Haines,
J. Laurent, R. McFadden, and T. Satta
Kansas City Society for Coatings Technology

Technical Committee

Exposure studies on the comparative performance
of several flat exterior finishes on a variety of
hardboard siding substrates have demonstrated a
significant improvement in both substrate protec
tion and coating performance with two-coat sys
tems versus a single topcoat application. Ten
different hardboard siding products were included
as substrates for this evaluation. These boards were
shown to have a wide range of densities, impact
resistance, and moisture content. Substrate tests
were also run to identify the edge swell and moisture
absorption tendency of each board.

Best overall performance was achieved with a
latex emulsion top-coat over either an alkyd/oil
undercoat or acrylic latex primer. A single coat of
oil/alkyd house paint was given the worst overall
rating. Coating performance was generally better on
smooth hardboard than on the textured products.

INTRODUCTION

Hardboard is a generic term for a panel manufactured
from lignocellulosic fibers consolidated under heat and
pressure to a density of 321b/ft J or more'. It is used for
exterior siding, interior wall paneling, furniture, and
other industrial and commercial uses. Hardboard has

Prl"l'ntl'd b~ Mr. lIainl:l> a' lhl' hbl AnnuOII Mn·ting (If Ih(' h'da<Jtion of Socit.'lics for
("o:lIlng\ l~chnlll()g} In MUnlfl'i11. QUl".• Canada. Ol'tob..:r 12. 19M3.
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taken many of the markets previously held by plywood
and lumber.

Of particular interest to the paint industry is the fact
that hardboard siding comprises 25% to 30% of the total
market for exterior wall covering. A full 60% of all
hardboard manufactured is used directly in residential
construction '.

Exterior hardboard siding generally is sold in panel
form or as narrow sheets for use as lap siding. All
hardboard siding can be placed in one of the three
following categories:

(I) Factory-primed, smooth siding. No texture on the
face of the board (Figure I).

(2) Factory-primed, embossed, or textured siding.
Material is embossed or scored during the pressing
operation to simulate various wood grains and
surface finishes (Figure 2).

(3) Unprimed, textured siding; sold without a factory
applied pre-primer (Figure. 3).

A wide variety of finishes are applied to these siding
products, offering various degrees of protection against
weathering, but relatively little information is available
concerning finish system performance on this substrate.

The primary objective of this study was to obtain
comparative data on the weathering performance of
selected exterior Oat finishing systems on several cur
rently available hardboard siding materials. An attempt
was made to evaluate the substrate itself in order to
demonstrate significant differences in the hardboard
material and the effect of these differences on coating
performance. The results of this two year study will serve
as a basis for additional long-term evaluations of the
finishing systems represented.
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Figure 1-Preprlmed, smooth hardboard siding

MATERIALS AND METHODS

Substrates

The hardboard panels used in this study were supplied
by the various manufacturers in I ft X 2 ft sections. (Two
of the five manufacturers contacted declined to supply
boards; therefore, these boards were purchased at a local
lumberyard in 4 ft X 8 ft panels and cut to the specified
size.) The manufacturers were asked to supply products
classified as medium-density, pre-primed, smooth lap
siding; pre-primed textured; and unprimed textured
siding. (Not all manufacturers produce a board in all
three categories.)

Figure 2-Preprimed, textured hardboard

20

Figure 3-Unprlmed, textured hardboard

Any boards showing fractures, frayed edges, or other
damage were discarded. and specific exposure panels
were randomly selected from the remaining boards. A
total of 120 boards were used in the exposure study.

Each of the five manufacturers was arbitrarily assigned
an alphabetical code, A through E. and each board type
was identified numerically as follows: I = Pre-primed,
smooth lap siding; 2 = Unprimed textured siding; and
3 = Pre-primed. textured siding.

The boards were identified only by this alphabetical
code and numerical classification throughout the evalua
tion (i.e.. A-I. B-2. E-3. etc.).

FINISHING SYSTEMS

Primers

Formulation constants for the base coats used in this
study are listed in Table I. These primers were chosen
to avoid the use of brand names or proprietary
formulations.

Each pancl was primcd as shown in Figure 4. The top
4 in. of the panel were coatcd with a TT-P-25-type primer.
The bottom 4 in. received a coat of latex primer. No base
coat was applied to the 4 in. stripe in the center of the
panel. Both primers were spray-applied at a coverage rale
of 400 to 450 ft 2/gal (3 to 4 mil wet).

Dry film thicknesses were measured at 1.5 mil for the
TT-P-25 wood undercoat and 1.0 mil for the latex primer.
Board 0-2. because of its porosity, required two coats of
the oil/alkyd primer to achieve equivalent dry film
thickness. The panels were cleaned with a damp cloth
before priming.

Top Coats

Table 2 provides a summary of the generic type and
formulation constants of the finish coats included in this

Journal of Coatings Technology



PERFORMANCE COMPARISON OF EXTERIOR FLAT FINISHES

Table 1-Prlmlng System.

Exposure

The hardboard substrates were fastened to galvanized
metal A-frames at a 45° angle with a southern exposure.
The panels were grouped according to manufacturer in 10
horizontal rows.

All boards were visually inspected every three months.
ASTM performance ratings were taken only after 26
months of exposure.

Substrate Analysis

Of the 23 tests outlined in ASTM D 1037-72A
(Evaluating the Properties of Wood Base Fiber and
Particle Panel Materials),' five were performed on the
uncoated hardboard. These five tests are outlined in
Table 3.

The objective of these tests was to determine whether
hardboard. like natural wood siding. varies in many
respects. and how some of these differences (i.e .. water
absorption. swell. te.xture. etc.,) may affect the paint
holding properties of the board.

All tests were run according to ASTM standards. Three
specimens from each board were evaluated, and all
ratings represent an average of these multiple tests.

Weights were accurate to within 0.0 I g and measurements
to 0.001 in.

Substrate Analysis

Densities of the boards tested varied from a low of
41.16 lb/ ft l (0.659 g/ cm]) up to 54.65Ib/ft] (0.876 g/ cm]).
In all cases, if a manufacturer submitted both smooth and
textured products, the smooth lap, pre-primed siding had
a lower density than boards with a textured finish (see

RESULTS AND DISCUSSION

Figure 5-Completed preprlmed, textured panel before exposure

Figure 4-Preprlmed, textured board with test primers applied

Exposure Performance Ratings

Each finishing system was evaluated for six different
criteria and assigned a numerical rating as specified in the
ASTM methods listed in Table 4$ An overall perfor
mance rating was given to each system, based on the
average performance scores on all substances. (General
Performance Rating, G. P. R.)

9.501b
85 k.u.
37.3
28.50
13.50%

Acrylic House Pllnt Primer'
Rohm Ind Hils EXPR-35-4

TT-P-25E'
Wood Undercolt

Wt/gal 10.35 Ib
Viscosity 85 k.u.
o/c Weight solids 64.0
%Volume solids 42.5
PVC 38.0%

study. A representative range of vehicle systems and
PYCs for exterior flat finishes was chosen for this
performance evaluation.

All top coats were applied to the hardboard substrates
with a brush at a spreading rate of 400 to 450 ft l

/ gal
(3 to 5 mil wet). No special surface preparation was used.
The edges and backs of the panels were left uncoated to
simulate actual exposure and accelerate any failures
related to moisture absorption.

Actual dry film thicknesses of the top coats were not
recorded. Yariations in finished dry film thickness would
be expected, depending on the top coat choice of the
consumer, application method, and substrate texture.
Therefore, practical coverage rate and total number of
coats were given priority over equivalent film thicknesses
in this study.

Figure 5 shows a completed board. The panels were
divided in half (one-foot square sections). Both halves
were coated with the same vehicle system at identical
PYCs, the left half in a medium green, the right half in a
darker. deep brown color. These colors were chosen to
enhance any discoloration and to simplify the evaluation
of lOp coat failures versus top coat/primer defects.

All panels were allowed to dry for nine days in the
laboratory before installation on the test fence.

Vol. 56, No. 711, April 1984 21
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Table 2-Flnlshing Systems

Code No. Generic Type PVC ('10) WIIGal(lb) % Solids Volume '10 Solids Weight PVC/CPVC

01-35 · . .. ..... . . . . Oil/alkyd 35 9.55 40.85 59.12 0.672
01-43 · . .. ....... .. Oil/alkyd 43 9.40 33.55 53.75 0.826
01-50 ............. Oil/alkyd 50 9.30 29.12 50.14 0.960
02-35 ............. Acrylic 35 10.78 39.15 52.45 0.672
02-43 ............. Acrylic 43 10.70 31.85 46.40 0.826
02-50 ............. Acrylic 50 10.65 27.40 42.75 0.960
03-35 · . . . . . . . ... .. Acrylic 35 10.90 39.15 53.00 0.672

terpolymer
03-43 ............. Acrylic 43 10.76 31.85 46.85 0826

terpolymer
03-50 ............. Acrylic 50 10.71 27.40 43.05 0.960

terpolymer
04-35 ............. Vinyl-acrylic 35 10.88 39.15 52.92 0.672
04-43 ............. Vinyl-acrylic 43 10.78 31.85 46.80 0.826
04-50 ·. . .. . .. . .. .. Vinyl-acrylic 50 10.70 27.40 43.00 0.960

Table 3-Substrate Tests

Table 4-Crllerla for Evaluating Test Coallngs

Figure 6). Boards from Manufacturer "A" showed
relatively high densities compared to most of the othcr
boards evaluated, some measuring higher than the
density range specified by the American Hardboard
Association for medium density boards6

Moisture content of the boards ranged from 4.30% by
weight to 6.99% with an average of 5.71% moisture.

The test for water absorption, as measured by the
percent increase in the weight of the boards after
immersion in water for a 24-hour period, resulted in a
wide range of values. The textured, unprimed boards
showed a 4.0% increase in water absorption over the
textured and smooth primed boards.

Board Characteristic

Size and appearance .
Impact resistance .
Water absorption and percent swell .
Moisture content .
Dcnsity .

ASTM 0 1037-72. Reference

Sections 7 through 10
Sections 91 through 95
Sections 100 through 106
Sections 124 and 125
Sections 124 and 125

As demonstrated in Figure 7, boards A2-B and D-2
showed dramatic increases in weight (24.1 % and 57.39(,
respectively). Board D-2 has shown some unique prob
lems with severe warping and board degradation (see
Figure 9). This substrate deterioration is evident only
on areas of the board where a single coat of latex paint
was applied and is much more pronounced in the 43t;;
and 50% PVC vinyl-acrylic and acrylic terpolymer
formulations.

The impact resistance of the boards is shown in
Figure 8. It is difficult to relate the impact resistance of the
substrate to thc performance of the coatings applied to
that substrate. This test is morc likely a measure of the
hardboard's resistance to structural damage due to
mishandling during construction or hail.

A simple test was performed to measure the board's
tendency to swell when subjccted to a high moisture
environment. The board's thickness was measured after
stabilizing for two days in the laboratory(50% R. H. ± 2c;(
and 70°F± 2°) and again after being immersed in water
for a 24-hour pcriod. Thc difference between the dry
thickness and wet thickness was used to determine the
percent board swell. These values are shown on the graph
in Figure 7. The pre-primed boards generally showed less
swell than the unprimed boards. The primer apparently
offers some protection to thc board against moisture
penetration. Thc boards from Manufacturer "B" showed
a slightly higher tendency to swell than identical board
types from the other manufacturers.

Performance Criteria

Erosion .

Checking

Cracking

Flaking (adhcsion loss)

Discoloration ...........•....

22

ASTM Oeslgnallon

0-662-44 "Evaluating Degrec of
Erosion of Exterior Paints"

0-660-44 "Evaluating Degree of
Checking of Exterior Paints"

0-661 -44 "Evaluating Dcgree of
Cracking of Exterior Paints"

0-772-47 "Evaluating Dcgrcc of
Flaking (scaling) of Exterior
Paints"

All surface contamination was
numerically ratcd based on FSPT
standards for dirt and mold
accumulation.

Exposure Ratings

OIl./ ALKYD Top OlA·IS (01 SERIES): All oil/alkyd top
coats demonstrated consistcntly poorer performance
over both priming systems than their latex counterparts.
Within the oil/alkyd group, ratings for erosion are much
lower on the latex-primed areas of the boards than on
either the unprimed or oil-primed sections. The single
coat, oil/alkyd finish was given the lowest overall rating,
showing poor results for adhesion, checking, and dis
coloration in all PVC ranges (Tab/e 5).

Journal of Coatings Technology
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Figure 6-Density of hardboard [ASTM 0
1037 (124-125)]
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Loss of adhesion at this point is evident only on two of
the three pre-primed, textured boards (A-3 and B-3), and
is limited to the unprimed sections of the panels.
Adhesion loss is more pronounced in the 35% PVC
formulation (0 1-35) than in the higher PVC finishes.

Au. ACRYI.IC Tol' COATS (02 SERIES): The acrylic
finishes are performing well on the majority of the boards,
as are the rest of the latex formulations. It should be noted
that on the unprimed areas of board D-2, where most of
the latex systems have allowed the board to degrade
substantially, the all-acrylic coatings have offered signif
icantly beller protection (Table 6).

There are few differences between the performance of
(he 350i PVC formulation and the 50% PVC product
within the acrylic test group. The lower PVC coating has

TO 1.3'1't

_ MOISTURE ABSORPTION

W~ .OAR' SWell

:
10 .H.A. MAX. A8S0RP. UN PRIMED
D 20 -------------------------------------
::;
.:
c.
U 1 S -----------------------------
~ .H.A. MA)(, AeSORP. PREPRIMEO

•0.

shown better resistance to discoloration and checking
than the 50% PVC finish,

ACRYLIC TERPOLYMER Top COATS (03 SERIES): The
terpolymer finishes also performed well in this exposure
study; however, some differences were noted between
these paints and the all-acrylic systems on the unprimed
sections of the boards.

The protection offered to board 0-2 with a single coat
of the acrylic terpolymer formulations was noticeably less
than the all-acrylic top coats, and resistance to cracking
was less in the high PVC (50%) terpolymer formulation
than with the equivalent all-acrylic product. Protection
against discoloration was rated higher for all PVC ranges
in the 03 Series than in the 02 Series test group (Table 7),

No differences were noted in the performance of the

Figure 7-Percent moisture absorpllon and
percent board swell [ASTM 0 1037 (100-106)]

., c, "28 A2b C2

Board Designation
D2 A3 .3 E3
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Figure 8-lmpact resistance [ASTM 0 1037
(91-95»)

c, .u. A2b C2

Board Designation
02

acrylic terpolymer formulations and the all-acrylic top
coats on the primed areas of the boards.

VINYL-AcRYLIC Top COATS (04 SERIES): After 26 months
of exposure, the overall individual ratings for the vinyl
acrylic systems are very close to those ofthe Series 03 and
02 top coats. The 50% PVC formulation exhibited some
film erosion over the latex primed section of board A-2,
and the resistance to checking with a single coat of vinyl
acrylic was somewhat less in the higher PVC formulations
(43% and 50%) than in the other latex topcoats( Table 8).

The vinyl-acrylic finishes were also rated lower for
color retention (fade) than the 03 and 02 Series paints.

Figure 9-Unprlmed, textured board "0-2" after 26 months'
exposure. Note panel degradation on center, single-coated,

section of board
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SUMMARY

This exposure study illustrates the enhanced protection
and weatherability of two-coat paint systems on the
hardboard substrates tested. The two-coat, all-latex
systems and oil-primed, latex top coat systems exhibited
significantly better performance than equivalent coats of
all oil/alkyd products or the latex-primed, oil/alkyd
topcoat systems. Generally, the highest rate offailure was
found with a single coat of an oil/ alkyd paint on textured
hardboard substrates.

The factory-primed boards showed more resistance to
water absorption and swelling than their unprimed
counterparts; however, there was no conclusive evidence
correlating the low absorption and swelling properties of
these boards to increased paint holding characteristics. In
fact, there was no statistical evidence to support any
correlation between test results on the uncoated boards
and the performance of the boards as paint substrates. At
this point, it can only be stated -.that the paint systems
tested have shown a lower rate of failure on the smooth
pre-primed boards than on the textured products (pre
primed or unprimed).

From the results of this study, it appears that a
minimum of two coats of finish is necessary for
satisfactory performance on exterior hardboard siding
(pre-primed or unprimed). Latex top coats are preferred,
but there is no evidence at this time to suggest better
service life from an all-acrylic paint compared to an
acrylic terpolymer or vinyl-acrylic product (except for the
improvement in color retention noted for the 03 and 02
Series top coats versus the vinyl-acrylic formulations).
Poor results can be expected from one coat of a flat,
oil/ alkyd finish, or a two-coat, latex-primed, oil/ alkyd
top coat system.
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O.p.b

Erosion .....•....•..•.•...... 9.5
Checking.. ... ..... 9.4
Cracking ..........•..•..•.... 9.9
Flaking ........•..•.•. 9.8
Discoloration .......•..•...... 9.9
Fade 4.0

G.P.R.' 8.58

PERFORMANCE COMPARISON OF EXTERIOR FLAT FINISHES

Table 5-01l/Alkyd Topcoat Systems

01·35 PVC 01·43 PVC 01·50 PVC

U.p.b L.p.b O.P. U.P. L.P. O.P. U.P. L.P.

10.0 7.1 9.6 10.0 8.3 9.5 9.9 8.1
7.9 9.5 9.8 7.8 9.7 9.5 7.2 9.4
8.1 10.0 9.8 8.3 10.0 9.9 8.6 9.9
8.7 9.9 9.9 8.7 10.0 10.0 8.9 10.0
9.2 9.9 9.7 8.0 9.9 9.7 7.9 9.8
40 4.0 4.0 4.0 4.0 4.0 4.0 4.0

7.97 8.70 8.80 7.80 8.65 8.77 7.75 8.53

tal General Pcrformann' Rating.
(bl O.P. =: Oil primed: U,P. = Unprimcd: L.P, =Latex primed.

Table 6-AII Acrylic Topcoat Systems

02-35 PVC 02·43 PVC 02·50 PVC

O.P. U.P. L.P. O.P. U.P. L.P. O.P. U.P. L.P.

Erosion ................... ... 10.0 10.0 10.0 10.0 9.9 10.0 10.0 90 10.0
Checking. .................. .. 10.0 98 10.0 10.0 9.9 10.0 10.0 9.7 10.0
Cracking '" .................. 10.0 10.0 10.0 10.0 10.0 10.0 10.0 9.8 10.0
Flaking ................... 10.0 10.0 10.0 10.0 9.9 10.0 10.0 9.9 10.0
Discoloration ...........•..... 10.0 98 10.0 10.0 9.5 10.0 10.0 9.5 10.0
Fadc ........ ................ 9.0 9.0 90 9.0 9.0 9.0 9.0 9.0 9.0

G.P.R ....................... 9.83 9.76 9.83 9.83 9.70 9.83 9.83 9.63 9.83

SCl' Tah!1' 5 for ahhrc\ i;lllon dc~ign:llion~.

Table 7-Acryllc Terpolymer Topcoat Systems

03-35 PVC 03-43 PVC 03-50 PVC

O.P. U.P. L.P. O.P. U.P. L.P. O.P. U.P. L.P.

Erosion .......... 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Checking ..................... 10.0 9.9 10.0 10.0 9.9 10.0 10.0 9.8 10.0
Cracking .. ................... 10.0 9.8 100 10.0 9.6 10.0 10.0 9.6 10.0
Flaking ................. 10.0 9.9 10.0 10.0 9.9 10.0 10.0 9.9 10.0
Discoloration ......•....•..... 10.0 100 10.0 10.0 9.7 10.0 10.0 9.9 10.0
Fade ............... .. 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

GP.R . ...................... 9.83 9.77 9.83 983 Q.68 9.83 9.83 9.70 9.83

Sec Tuhfl'.5 for abbrc\·j:l\inJi dcsign:lliotls.

Table 8-Vlnyl Acrylic Topcoat Systems

04·35 PVC 04-43 PVC 04-50 PVC

O.P. U.P. L.P. O.P. U.P. L.P. O.P. U.P. L.P.

Erosion .... .................. 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 9.9
Checking ..................... 10.0 9.9 10.0 10.0 9.6 10.0 10.0 9.6 9.9
Cracking ..................... 10.0 9.8 10.0 10.0 9.6 10.0 10.0 9.6 10.0
Flaking . , . . . . . . .............. 10.0 9.9 10.0 10.0 9.8 10.0 10.0 9.8 10.0
Discoloration .... .... 10.0 9.9 10.0 10.0 9.5 10.0 10.0 9.5 10.0
Fade ........... .......... 7.0 7.0 7.0 70 7.0 7.0 7.0 7.0 7.0

G.PR........... ............. 9.50 9.40 9.50 9.50 9.25 9.50 9.50 9.25 9.46

Set: Table 5 for ahbrevi:l\ion d('~ignatjons.
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Address

Position

Name

Company

CHEMISCHE WERKE HOLS AG
0-4370 Marl, F. R. Germany

biils

1-------------------
Please send me full details on
D Hardeners B 31, B 55, B 68, B 73

D Crosslinking agents for
PU powders

D I would like some technical advice

• high flexibility and impact
resistance

• resistant to chemicals and
detergents

• very good corrosion protection
Post the adjacent coupon for more
details. And we shall be pleased to
give you technical advice.

Our product range equally
includes:

Crosslinking agents for
PU powder coating systems
IPDI-B989
IPDI-B1065
IPDI·B1530
IPDI-BF1540

LOSS
MEASU.·

wder coating hardeners
r high-gloss to dead-mat coatings 
ithout additives

hion trends and many application
ditions call for different degrees

gloss - of powder coatings, too.
selecting one or a combination

our special hardeners B 31, B 55,
or B73, coatings, from high-

ss to mat, can be achieved with
additives for epoxy powders or
nds (hybrids). And this with good
in and pigment compatibility.
atings powders with our special
deners offerdecisive advantages:
easy to work Uust 1operation)
exact reproducibility
no sedimentation of the powder
during reclamation
good adhesion, even on difficult
substrates

representative for USA and Canada: Thorson Chemical Corporation, Olympic Towers, 645 Fifth Avenue, New York,
N.Y. 10022, Phone (212) 421-0800, Telex 233276 RCA, 4241511TI, 148326 WU



Corrosion resistance and
cost effectiveness with
HALOX rust preventive
pigments
In the more than one decade since their introduction,
HALOX non-toxic rust inhibitive pigments have proved
themselves effective and reliable alternatives to lead
and chrome-based pigments. Not only are they non
toxic, they are versatile-able to perform effectively in
both water- and solvent-based systems. An expanding
history of successful use has emerged and an increas
ingly large body of formulation technology, which we
are ready to share, is available.

But, the paint chemist may ask, just how cost-effective
are HALOX pigments? The answer is that HALOX pig
ments can confer major advantages without exacting
a cost or performance penalty.

HALOX pigments are attractively
low priced
Compared with lead or chromate and even with other
non-toxic pigments, HALOX pigments are reasonable
in price. They are priced favorably with pigments such
as zinc phosphate, red lead, zinc chromate, zinc molyb
date and others. We invite you to make you r own
comparisons.

Must larger amounts of HALOX pigments be used to
get good results? The answer is usually no. But if larger
amounts are required to provide comparable levels of
service life, the increases are not usually great enough
to offset the economic advantage.

HALOX minimizes formulating problems
Use of HALOX pigments does not run development or
formulating costs out of sight. In general, HALOX pig
ments demand no major changes in proportion, technol
ogy or practice. They are compatible with other pigments
and virtually every common paint vehicle, modifier and
additive. And there's a wealth of technical information
available. HALOX Pigments is willing to share formulating
guidelines and starting formulae for paints and primers
to handle a wide range of service assignments.

Non-toxicity can also cut costs
Because HALOX pigments are non-toxic, they auto
matically reduce costly provisions for safe handling
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required for problem materials in plants or in the field.
This can actually cut costs in storage, handling, mixing,
packaging and paint application.

HALOX pigments are cost-effective for
customers, too
Abbreviated formulas for four typical coatings are given
below. They show how much HALOX pigment is typically
used to achieve accepted levels of salt fog performance
and cost-effective field service life.

For more information
Detailed information is available on any HALOX pigment
product in the form of product data sheets, formulations,
application information and research reports. Your
letterhead request will bring an immediate response.

Expected performance of coatings
and primers formulated with HALOX

rust inhibiting pigments

Typical
Typical Two-part 3-C08t
Alkyd Epoxy Alkyd Typical
Shop Bridge Bridge Latex

Primer Primer System Primer

Acrylic or
Medium Epoxy- Long Styrenated

Vehicle Oil Alkyd Polyamide Oil Alkyd Acrylic

HALOX HALOX HALOX HALOX
Pigments CW-221 BW-l11 CW-2230 BW-191

HALOX composi-
tion,lb/g.1 1.0-1.5 1.0 3.5 0.75-1.50

Expected s.lt fog
per1ormance, hr. 350 1000-1500 3000-4000 1000-1500

Expected field
service life, yr 1-3 10-12 8-12 7-10

HALOX PIGMENTS
425 Manor Oak One. 1910 Cochran Road

Pittsburgh, Pa. 15220, (412) 344-5811
A DIVISION OF HAMMOND LEAD PRODUCTS, INC.
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A Simple Model
For the Numerical Simulation

Of Reflectance of Black Chrome Coating Systems

Spencer 1. Wu and Larry W. Masters
National Bureau of Standards'

Black chrome has been used extensively as an
absorptive coating in solar collector systems be
cause of its high absorptancelemittance ratio as well
as its general stable characteristics under various
environmental conditions. This paper presents a
numerical simulation on the optical properties of
black chrome coating systems. A simple model is
developed for black chrome composite by consider
ing the coating to be composed of three "pseudo"
layers. Rouard's method is used for computing the
reflectance spectra of the system. The model can be
used to serve the engineering needs for correlating
the optical performance of the material. Anumerical
example is provided to illustrate the approach.

INTRODUCTION

Black chrome has been used extensively as an absorptive
coating in solar collector systems because of its high
absorptance-to-emittance ratio as well as its stability
under many of the exposure conditions encountered in
solar collectors. I-) Recent research has demonstrated that
the ability of black chrome to withstand long-term
exposures to elevated temperatures maydepend upon the
composition of the material.!,4 The experimentally
observed degradation in absorptance of black chrome

·Center fnr Building I cchrw!ogy. Wa~lllnglOn. DC 20234.
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during oven aging tests up to 250°C led to the
development, by the authors, of a model for estimating
the effect ofexposure to elevated temperatures5 Based on
the model, the permanent changes in the spectral
reflectance of black chrome resulting from thermal aging
can be predicted. To use the model, it is necessary to
obtain first the baseline spectral reflectance at a reference
temperature. The baseline spectra reflectance may be
determined using analytical instrumentation. But because
of the cost of the instrumentation and its maintenance, it
is not readily available to industrial and manufacturing
firms.

Reported here is a simplified process for determining
the baseline reflectance of black chrome coatings so that
the previously developed modd can be used more in the
industry. Specifically, a simple model is developed
for numerically computing the reflectance curve using
known parameters of the coating system.

BACKGROUND

Black chrome is a complex composite. It is composed
of metallic chromium (Cr) and chromic oxide (Cr!O).
Even though analytical and experimental studies have
been pursued,H the microstructure is not fully character
ized. For this reason, the reflectance of the system cannot
be computed satisfactorily based on the microstructural
composition of the coating. Assumptions on the compo
sition have been made to utilize multilayer modeling in the
numerical simulation of the reflectance of the coating sys
tem 9 Because the reflectance of a system is very sensitive
to the composition of the material, the multilayer approach
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Nomenclature

F = effective Fresnel coefficient
R ~ the term defined in equation 2 (reOeetanee)
d ~ thickness of a layer
f = volume fractions of the components in a composite

k = absorption coefficient
n = reflectance index
/) = a term defined in equation 3
A ~ wavelength
p = reflectance of the system

Subscripts

i, j = an index denotes the number of the layer d

Symbols

- = denotes the variable as a complex number
• = denotes the variable as a conjugate of a number

based on the assumed composition is unlikely to provide
quantitative information on the optical characteristics of
the coating system. Furthermore, the surface of black
chrome is not smooth at the microstructural level,
especially after exposure to elevated temperature condi
tions. Such roughness on the surface can be seen in
Figures I and 2. Figure I shows an unexposed black
chrome specimen; Figure 2 shows a specimen after it was
exposed at 250°C even aging for 22 days. The surface
conditions raise further problems in utilizing a layered
model for the numerical simulation of the coating system.
Because of these concerns, the approach used in this study
has focused on the development of a simple structural
model. The effects due to the surface roughness, such as
diffusing, are not included in the present model.

DEVELOPMENT OF THE MODEL

Description of the Model

The major criteria used are: (I) the model must be
simple; (2) the model must be capable of reflecting the
known properties of black chrome; (3) the model must

Figure l-Micrograph of the surface of an unexposed black
chrome specimen (at 80 x magnification)
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depend on physically realistic parameters of the coating,
e.g., the thickness of the coating.

The black chrome coating is visualized as three pseudo
layers, shown schematically in Figure 3. The outer layer is
assumed to be a layer of chromic oxide (Cr201); the middle
layer is assumed to be composed of metallic chromium
and chromic oxide (Cr /Cr201); and the inner layer is
assumed to be composed entirely of metallic chromium.
The distribution of chromic oxide in these layers is
based on the assumption that oxidation will be more
prevalent near the top surface. In reality, the major
portion of the coating should be composed of a mixture of
Cr and Cr201. Therefore, the thickness of the middle layer
should be much more than that of the other layers.

In the example given below, it is assumed that the inner
and outer layers comprise five percent each and the
middle layer the remaining 90% of the total coating
thickness. The optical properties of the inner and the
outer layers should be based on the real properties of the
materials, i.e., Cr or Cr20l, respectively. But the
properties of the second layer should be determined based
on its relation to the reflectance of the system as follows.
It should be noted that the properties of the second layer
obtained in this approach are the pseudo properties of the
assumed layer.

Reflectance of a Layered Coating System

For a layered coating system with given material
constants, the reflectance can be computed directly with
Maxwell equations. In this paper, an equivalent approach,
Rouard's method, is utilized forevaluating the reflectance
of the system. IO A complex refractive index, ii, is used to
represent the properties of the system. IO The real part of
the index, ii, n, represents the ratio ofthe wave velocity in
vacuum to that in the medium. The imaginary part of ii
represents the energy absorption, k. It is worth pointing
out that, in practice, the complex refractive index ii has
been used in the absorptive medium to replace the
function of n in a transparent medium. IO

-
12 Hence, the

effective Fresnel coefficient, F, used in Rouard's method

Figure 2-Micrograph of the surface of a specimen aller It was
exposed to 250· C oven aging for 22 days (at 80 X magnification)
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A SIMPLE MODEL FOR THE NUMERICAL SIMULATION

Figure 3-Sketch of the structural model for the black chrome
coaling

Table l-Values of nand k as the Effective Properties
Of the Second Layer in the Model for the Illustrated Exampled1

~"v-<7'''<7"''''<'1~..........,....."......,..~1

Ul/7~
dJ

Cr20J layer

composite layer
of Cr - Cr20J

chromium layer

Wavelength
(in I'm)

2.0 5.89

1.7 4.03
1.5 3.57

1.3 2.45

1.0 .. .. 2.27
0.67 .. 2.68
0.5 2.77

3.10

2.02

1.74
1.17

1.19
1.33
1.67

(I)

is a complex number. For the specific layer, i, ofa system,
F,. may be expressed as:

_ R, + R,., cxp(-2io,)

F,; 1+ R, R,., cxp(-2i6,)

where

R = nd - n,
(2)

, "t-l + ill

with

j; i. i + I (2a)

and

6, ; 2rrd, n,/ I- (3)

in which d, is the thickness of the ith layer. The effective
Fresnel coefficient, F,-I, for the (i-I) layer can be written as:

F,ol; R,o'_+ F.:. cxp(-2i6,o') (4)
1+ R, IF, cxp(-2i6,,)

and the reOectance, p, of the system is:

(5)

where FI - is the conjugate of Fl. For the present model,
the total number of layers is fixed as three.

EXAMPLE AND DISCUSSION

An example is given to illustrate how the model may be
used to evaluate the reOectance of the system. Assume a
black chrome coating specimen with measured spectral
reOectance, as shown in Figure 4, is to be simulated
numerically by the model described above. The specimen
is a black chrome coating over a nickel Oashing on a steel
substrate. s The average total thickness of black chrome
was measured to be 0.75 Jim. As noted earlier, the first
layer and the third layer are assumed to be five percent
each of the total thickness. The optical properties of the
first and third layers used in the evaluation are shown in
Figures 5 and 6. 13 The volume fraction ofCr, f, isequalto
0.0 for the first layer and equal to 1.0 for the third layer.
With the trial and error method, nand k values for the
second layer are obtained usingequations(l)through(5);

5.0 rr-----,------r---.-------,

11: Volume ratio 01 Cr in the Cr/Cr20J
composites

4.0

Figure 4-Computed reflectance using the model

0.5 0.8 1.0

WAVElENGTH IJi mj

0.3

1.0 LL-L__-'- --'-_-'- ------'

2.0

2.0

Figure 5-Refractive index vs wavelength. The index was
computed based on the mean field theory

-

-

-

-

- - - - Experimental measurements

- 0 - Computer outputs based on the
model and the data in Table 1
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Figure 6-Absorption coefficient vs wavelength. The coefficient
was computed based on the mean lield theory
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of nvalues of the second layer were close to a condition
with a specific f (f=0.4 for the selected example). It seems
that the model developed not only can serve the purpose
of computing the baseline spectral reflectance but also
may be used to estimate the composition of the system.

2.0

( I, =0.4

OJ O. lJ
WAVElENGTH 111m)

...-1 - 0.1

11: Volume ratio 01 Cr in the Cr/Cr20J
composites
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SUMMARY

A simplified three-layer model was developed to
simulate numerically the black chrome coating system. It
was shown how the parameters of the layers in the model
could be determined based on Rouard's method. With
these model parameters obtained, the reflectance of the
coating system could be calculated. The model was
satisfactory for numerically simulating the baseline
spectral reflectance for the black chrome coatings. It was
found in the illustrated example that the imaginary part

these values are listed in Table I. The values shown are
not the optimized solutions but they are in the realistic
range of CrI Cr20) values. The computed reflectance
spectra of the system based on these data can give
satisfactory results as shown in Figure 4. An interesting
fact found in the numerical study was that the k values
obtained in the example for each wavelength, as listed in
Table I, are quite close to the values found using mean
field theory t4 for the volume fraction of Cr equal to 0.4.
The nand k values for various values of f, including 0.4,
are plotted in Figures 5 and 6. The mean field theory was
discussed in depth in reference 14.
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Autooxidative Crosslinking
Of Vegetable Oils and Alkyd Emulsions

Jan W. Gooch, t Gary C. Wildman, ** and B. George Bufkin tt

University of Southern Mississippi'

Autooxidative crosslin king of vegetable oils and
vegetable oil-derived alkyds prior to application of
the coating is a new and novel method of economi
cally preparing water emulsions of these materials
for commercial coatings uses. Air and oxygen were
utilized to autooxidize the emulsified particles to an
optimal crosslink density for a balance between
rapid dry times and good film properties. The
process variables of oxygen concentration, temper
ature, agitation rate, and catalysis were studied to
optimize the conditions of the reaction to produce
the best possible films. Alkyds were synthesized
with varying oil lengths to determine the effect of oil
length on autooxidation reaction rate. Also, alkyds
were synthesized from vegetable oils containing
varying percentages of conjugation to study the
reaction rate as a function of percent conjugation.
The films prepared from the emulsions were evalu
ated in terms of tensile strength, elongation, hard
ness, and dry time.

INTRODUCTION

The primary goal of this research is the utilization of
renewable raw materials such as soybean oil in water
borne emulsion-type surface coatings. Emulsified alkyds
and oils have been autooxidatively crosslinked to a near
gel or gelled state within the emulsified polymer particles.
The emulsifier type was carefully selected such that the
emulsion remained stable during the crosslin king process.
Before crosslinking, the emulsion particle size was
reduced to less than 1.0 micron and maintained at this size
during the autooxidative process. The autooxidative

• Dept. of Polymer Science, Hallicsburg. MS 39406.
t Dr. Gooch's pr'cscnt i1ddrcss is: Georgia Institute of Technology. Atlanta, GA 30.lJ2.

•• Dr. Wildman's prescnt address is: Scholl. Inc.• Mcnwhis. TN )IUSI.
tt Dr. Bufkin's present address is: Sherwin-Williams Co.. Ck-vcland. OH 44113.
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process was continued until the maximum crosslink
density that would still allow adequate flow for coales
cence was achieved as observed by scanning electron
microscopy (SEM). During film formation and particle
coalescence, the particles continue to autooxidize on
exposure with atmospheric oxygen and form a dense
uniform film as observed by SEM.

This research has produced vegetable oil-based emul
sions which will dry to touch rapidly and allow water
clean-up equivalent to acrylic and vinyl latex coatings.
However, the hardness is 40% less than the base alkyd.

THEORY

Emulsification of Alkyds and Oils

The emulsification of vegetable oils and vegetable oil
derived alkyd polymers requires suitable emulsifying
agents. The selection of an emulsifier for stabilization of
vegetable oil material will not necessarily be the most
favorable emulsifier for a vegetable oil-derived alkyd.
Emulsification experiments must be conducted after
determining the compatibility of the emulsifier in the
aqueous and polymer phases such that the hydrophile
lipophile balance, which is related to the solUbility
parameter, I may be obtained. Emulsifiers were selected on
the basis of the characteristics that were necessary for
emulsification of vegetable oils and vegetable oil-derived
alkyds. "McCutcheon's Detergents and Emulsifiers,,2 was
reviewed for this general purpose. Figure [ illustrates the
geometrical configuration of the particle in relation to the
emulsifier layer which presents a barrier to oxygen
diffusion. It can be seen that the lipophile segment of the
emulsifier is soluble in the alkyd particle phase and the
hydrophile segment is soluble in the aqueous phase. As
indicated in Figure I, the oxygen must diffuse from the
aqueous phase through the emulsifier region and into the
alkyd particle to initiate autooxidation. A discussion of
mechanisms may be found in the texts of Lenz' and
Odian. s
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Table 1-Materlals

Table 2-Formulallon for Conjugation StUdy

Trimethylol propane . . . . . . . . . . . . . . . . . .. 31.90
Fatly acid oil, vegetable 41.12
Phthalic anhydride 33.10
Less water ...............•......•..•.•............ 6.12

peroxide. The investigations of Farmer, et al. 6 on polyenes
showed the existence of both of these phenomena.

Autooxidative crosslinking of the above materials
results in the formation of a three-dimensional polymer
network containing ester and ether crosslinks. The degree
of crosslinking is controlled by several factors including
oxygen concentration, concentration of unsaturated and
conjugated groups, and temperature. In a reactor, the
oxygen concentration can be controlled by the oxygen
partial pressure as described by Henry's Law.

Bufkin and Grawe' discussed most of the principal
concepts which have been employed over the last 10 years
to develop thermosetting or crosslinking emulsions based
upon many different chemistries including a discussion of
drying oils and alkyd resins in emulsions. This six-part
review was designed to serve as an introduction to a series
of publications from these laboratories describing
research and development of crosslinking emulsions
which are new and novel, of which this report is a portion.

Percenl (W/W)

Malerial Descripllon

Soya oil. alkali refined
Short oil soya alkyd
Medium soya oil alkyd
Long soya oil alkyd
Extra-long oil soya alkyd
Urethane soya alkyd

Component

I ..
II

III
IV
V

VI

Control of Autooxidative Crosslinking
With the Swelling Ratio

An excellent technique for studying the network
structure in crosslinked polymers involves the swelling of
a polymer in solvent to measure its "swelling ratio.,,8 The
swelling ratio is the volume of the solvent swollen
polymer to the volume of the dry polymer. Ifa crosslinked
polymer is added to a solvent for the uncrosslinked
polymer, then the crosslinked polymer will swell, but it
will not dissolve, and the total volume will increase. Ifany
uncrosslinked polymer is present it will dissolve and
diffuse out of the swollen polymer. The uncrosslinked
material is the sol fraction of the total polymer sam
ple. The crosslinked material will swell in the three
dimensional polymer gel phase until the solution osmotic
forces are balanced by the forces due to the stretched
segments of polymer chains. These elastic retractive
forces are inversely proportional to the molecular weight
of polymer between crosslinks. A highly crosslinked
polymer will not swell as much as a lightly crosslinked
polymer."

Number

/
/ A.lkyd

;' Particle

",,-------\--//
Emulsifier \

?-Hydrophil segment Emu1s~fier

, -Lipophil segment Req10n

Autooxidation of Emulsified Alkyds and Oils

Vegetable oils are obtained and refined from several
plant sources. They are largely comprised of the
triglyceride esters of fatty acids. Three particularly
important oils are soya, linseed, and tung oil since these
oils contain fatty acids with wide variation in olefinic
groups and conjugation. For example, soya oil contains
oleic, linoleic, linolenic, stearic, and palmitic fatty acids;
linseed oil contains the same fatty acids, but in different
proportions; and tung oil contains a major proportion of
eleosteric fatty acid.

Stearic fatty acid is saturated, oleic contains one olefin
group at the carbon (9) position, linoleic fatty acid
contains two olefin groups at the carbons (9) and
(12) positions. Linolenic fatty acid contains three olefin
groups at the carbons (9), (12), and (15) positions.
Eleosteric acid contains olefin groups at carbons (9),
(II), and (13) and the double bonds are conjugated. In
addition, a mixture of isomers exists within the struc
ture of these materials. Also, erythro- and threo
conformations are present in these same structures, but
of undetermined proportions. .

Historically, two fundamental theories of autooxida
tion are dominant. First, there is allylic abstraction of a
hydrogen atom and second, direct addition of oxygen to
the double band. One of the most important conse
quences of free radical theory of olefin autooxidation is
that the unpaired electron in the initially formed allylic
type hydrocarbon radical is delocalized being more or less
equally distributed between the "I "and "3" carbon atoms
in alkylated ethylenes. This leads to two consequences:
The first is that more than one hydroperoxide may be
formed; the ratios of the various hydroperoxides depend
on the electron densities on the carbon atoms involved.
The second is that the more delocalized an unpaired
electron the greater the rate of formation of hydro-

Figure 1-Emulslfled alkyd particle and oxygen dillusion
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Table 3-Formulatlon of Soya 011 Emulsion

EXPERIMENTAL

Soya oil 50.0
Distilled water ...........•...•...•...•...•..••.... 49.0
Dodeeyl sodium sulfate 1.0

Proportional
Temperature
Controller

Compressed
Oxygen
Bottle·

Processing of Alkyd and Oil Emulsions

The autooxidation of oil and alkyd emulsions was
conducted in a Bench Scale pressure vessel illustrated in
Figure 2. The reactor was equipped for control of the
air! oxygen pressure, temperature, and agitation rate. The
turbine agitator, monitored by a tachometer, thoroughly
circulated the emulsion within the vessel. The temper
ature sensor was in the liquid adjacent to the turbine

r----·-------)- - - - - --,
1 r---)---' :
1 I 1

~~~: ~ !
r'---"Heating V

Mantle Tachometer :

'-__...J ---<1110 volts :

Bench Scale ~I :
Reaction ~ ---(-------.
Vessel ~

o 0

Figure 2-Emulslon autooxldatlon reaction apparatus

Table 5-0xygen Pressure, Induction Time, Crossllnklng
Period, and Total Reaction Time for Alkyd III

To Reach a Swelling Ratio of 3.7

the measurement. The data are reported in particle
diameter distribution by volume and population.

The volumetric particle diameter was indicated by the
relative volume occupied by particles in a given volume of
emulsion. The population of particles of a given diameter
was indicative of the number of particles of that diameter
within a volume. As a particle decreases in d:ameter, it
also decreases in volume and increases with surface to
mass ratio. Therefore, the term which best expresses the
average particle diameter is volume geometric mean,
microns. The explanation for this difference is related to
the different statistical methods for calculation of these
mean values. "Volume geometric mean" is calculated
from percent particle size by volume and "population
geometric mean" is calculated from the number of
particles of each diameter.

Percent (W/W)Component

Particle Size Determination

A Coulter-Counter Model TAil was used with the M3
Data Converter ll and 15 micron aperature to measure the
emulsion particle diameter. The limiting particle diameter
for this instrument was 0.20 microns. The emulsion
samples were diluted with 2.0% NaCI electrolyte before

Table 3 lists the components of the formulation that
were found to be suitable for the emulsification of alkali
refined soya oil emulsion. Table 4 lists the components for
the formulation of the alkyd emulsions.

Materials

The materials used in this study are listed in Table I.
The alkyds were prepared by esterification of vegetable
oils with phthalic anhydride and multifunctional alcohols
to obtain the desired oil length. 10 The raw soya oil had
been alkali refined to remove free fatty acids. Conjugated
oils were used for varying the percent conjugation of
alkyds for autooxidizable emulsions which were synthe
sized by the formulation described in Table 2.

Emulsification Procedure

The oils and alkyd materials were emulsified by the
following procedures:

(I) The emulsifying agent was dissolved in distilled
water at 25.0°C.

(2) The oil or alkyd was mixed with the emulsifier
solution while simultaneously being dispersed with a
Braunsonic Ultrasonic Vibrator at 100 watts of power,
forming a pre-emulsion.

(3) The pre-emulsion was stable enough to remain
intact during transfer to a Gaulin Submicron Disperser
and Homogenizer. The emulsion was recycled until the
desired particle size reduction was achieved. The Gaulin
Homogenizer was operated at 3,500 pounds per square
inch of shear force.

Table 4-Formulatlon of Alkyd Emulsion

Alkyd. vegetable oil 50.0
Dislilled water 48.0
Emulsifier 2.0

750/< Nonylphenoxpoly (ethyleneoxy) alcohol
250/<; Dodecyl sodium sulfale

80.0/5.44 4
70.0/4.76 7
60.0/4.08 12
50.0/3.40 16
40.0/2.72 19
30.0/2.04 24
20.0/1.36 29
10.0/0.68 36

Component Percent (W/W)

Oxygen
Pressure,
pslg/atm

Induction
Period,
Hours

Crossllnklng
Period,
Hours

5
5
4
5
5
7

16
22

Total Reaction
Time,
Hours

9
12
16
21
24
31
42
58
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(a> Alkyd emulsion. fe-acted ror 9.0 hours at 80.0 psi oxygen pressure.

Table 6-Compartson of Autooxldlzed Emulsion
To Alkyd-Solvent System

agitator and produced a continuous signal to the
proportional temperature controller. The proportional
temperature controller pulses heat to the vessel propor
tional to the difference between the desired temperature
setting and the actual vessel temperature. The oxygen (or
air) pressure was controlled by a pressure regulator
connected to a delivery tube which entered beneath the
surface of the emulsion. Periodic samples for analysis
were taken from the interior of the vessel beneath the
surface of the liquid through a sample valve.

70605040

. ,
3020

Syl vachemR Conjugated Oil

l10urs to R0ClCh 3.7 swelling Ratio

Pamolyn R Conjugated Oil

10

Figure 3-011 conjugation vs reaction time

70

60

50

c
.~ 40.,
~

'"~
c 300
u

"'0
20

10

7.0
5.0

0.5
1.0

Film Dry Time.
Hours

Tensile Sirength,
Kg/em'Syslem

Autooxidized emulsion'
Alkyd III 10.7
Alkyd VI 21.5

Solvent-borne
Alkyd III .........•..•....... 14.3
Alkyd VI 25.9

Determination of the Swelling Ratio

The "swelling ratio" of the emulsified particles was de
termined at frequent intervals to monitor the auto
oxidative reaction. 8

,9 In each determination, a 0.2 gram
sample of emulsified solids was added to a deciliter of
reagent grade acetone to swell the crosslinked particles.
Density, viscosity. and percent solids measurements were
made for each sample. Then. "swollen and unswollen
volume fractions" were determined as by Gooch. 12

Film Characterization

The films were prepared by drawing down a two
milliliter sample of the emulsion on a smooth glass panel
with a doctor blade with 3.0 and 6.0 mil openings. The

Table 7-Comparlson 01 Films from Commercial
And Autooxldlzed Emulsions

thickness of the dried film was measured with a microm
eter after the film was removed from the glass panel.

The hardness of the film was determined with a Sward
Hardness Rocker Tester. Model C. using the procedure
described in the Paint Testing Manual edited by
G. C. Sward.

The tensile strength and percent elongation of the free
films were determined with an lnstron 1130 Tensile
Tester. The test specimens had a width of 1.0 cm, a
thickness of 1.0 to 3.0 mils, and a gauge length of 2.0 cm.
The crosshead speed was 2.0 cm per minute.

The SEM samples were prepared by adhering thin
samples of dried film to the aluminum sample pedestal
with double-stick tape. A layer of carbon was deposited
on the samples and they were shadowed with gold
paladium alloy in a vacuum evaporator. The micrographs
were taken directly from these samples with an AMR
scanning electron microscope at a magnification of fifty
to fifty thousand times.

Dry time was measured as "tack-free" time as specified
in ASTM D 1640.

II..... 30
III 52
IV 60
V 80

Vi 62

Table 8-Characterlzation 01 Films
From Alkyd Emulsions with Varying Percent Oil

Relative
Tensile Work

Strength, Percent Dry Time, 10 Broake
Emulsion Kg/em' Elongation Hours Kg/em'

Rhoplex<!l Ac-M' ... 35.5 475.0 0.5 84
Amsco<!l 3077' ...... 24.6 707.0 0.7 87
AU100xidized

Emulsions:
Alkyd III' ....... 10.7 95.0 0.5 5.1
Alkyd VI' ........ 21.5 51.2 1.0 5.5 Alkyd

(a) Rohm and Haas Co.
(b) Union Oil Co.

(c) Estimated as TS~O%E

(d and e) No driers were used for curing these films.

Percent
011

Tensile
Strength, Percent Dry Time,
Kg/em' Elongallon Hours

5.2 43.4 1.0
10.7 95.0 0.5
3.6 117.5 1.1

21.5 51.2 1.0
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Sward Hardness Test

Table 9-Reacllon Time and Film Hardness

RESULTS AND CONCLUSIONS

Coball" No-Coball

10
0 0
0 0
2 2
4 4
4 4
6 6

(a) Cobah drier, 0.04% w/w alkyd IV added aflcr processing.
(bl Alkyd IV in mineral spirits (50/50%. w/w and 0.04% cobalt naphthenatc).

Reaction Time, Hours

Solvent-alkyd' .
o .
5 ..

15 ..
25 ..........•...•.............
35 ...•..•...•..•...•...•......
45 ......•...•..........•......

Temperature, °c

Figure 4-Zlrconlum naphthenate concentration vs reaction rate

Figure 5-Reactlon temperature vs reaction time

,06 .07,05• OJ .04.02

Zirconium Naphthenate Concentration
grams/1000 grams alkyd

o .01

60

0....., 50•'"
'".~

40........
•)
<J}

.... 30

"".c
u•• 20

'"0.,
• 10..
"0:c

o 5 10 15 20 25 30 35 40 45 50 55 60 65

elongation. Increased oxygen pressure further increased
the reaction rate by reducing the induction period as
shown in Table 5. By following the swelling ratio, the
degree of crosslin king could be monitored and a combi
nation of drying time and crosslink density could be
compromised for maximum tensile strength. Table 6
compares the optimized autooxidized emulsion films
from alkyds III and VI to the base solvent-borne systems.
It can be seen that the emulsion film from alkyd III
possesses 25.2% less tensile strength, but a 1,300% reduc
tion in dry time compared to the base alkyd which was
cured with 0.04% cobalt drier. For alkyd VI, the tensile
strength of the emulsion was 17% lower and the dry time

Tensile
Dry Time, Strength, Percent

Swelling Ratio Hours Kg/em' Elongation

4.9 ........... 2.0
4.0 10 4.6 67
3.7 0.5 10.7 95
3.0 0.4 8.4 55
2.3 ........... 0.3 8.5 50
2.0 . . . ....... . OJ 8.4 57

Table 10-Reaction Time and Physical Properties for Alkyd III

Autooxidative Crosslinking of Soya Alkyds

After emulsifying an alkyd resin, processing conditions
were studied for autooxidation at atmospheric pressure
utilizing air and pure oxygen. Air autooxidation pro
duced significant gas voids within the film which reduced
film tensile strength, but did not impair drying of the
films. Measurement of intrinsic viscosity demonstrated
that the autooxidation reaction crosslinked the alkyd
beyond the maximum intrinsic viscosity obtained with
soya oil. The crosslinked alkyd produced an alkyd par
ticle that possessed a small swelling ratio, less than 5.0,
which indicates that the material is densely crosslinked.
Conducting the autooxidation of the alkyd emulsion
under oxygen developed crosslinks faster than air and the
emulsion formed films of improved tensile strength and

Autooxidative Crosslinking of Soya Oil

Stable emulsions may be prepared from soya oil. The
autooxidative crosslinking of the emulsified soya oil was
slow and produced slow drying films of poor tensile
strength. These results showed feasibility of the approach
and were encouraging. The maximum intrinsic viscosity'3
achieved with the autooxidized soya oil was 0.046.
Neither catalysis nor increasing the temperature of reac
tion for processing of the emulsion increased the intrinsic
viscosity further or improved the film integrity from soya
oil emulsion. This was not unexpected since soya oil is a
semidrying oil; but it did show that an intrinsic viscosity
greater than 0.046 would be required to achieve reason
able film properties.
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Volume Geometric Mean. microns = 0.41

Table 12-Partlcle Size Distribution
Of Autooxidlzed Emulsion, oller One Day

0.16 100.0
0.18 51.2
1.01 27.2
1.02 14.2
1.06 7.2
1.20 4.0
1.25 2.2
1.34 0.8
1.40 0.1

48.8
24.0
13.0
7.0
3.2
1.8
1.4
0.7
0.1

DllIerentlalCumulativeParticle Size, microns

120

100

.~

"0. 80

Ii
~
~

"" 60
"~
0.

C

" 40'"""0
20

Figure 6-Effect of emulsifier structure on reaction rate for
alkyd III

improved from five hours to one hour. Table 7 compares
two commercial acrylic emulsions with the vegetable oil
alkyd films prepared in these laboratories. It can be seen
that the commercial emulsions possess higher tensile
strength, but the alkyd emulsion had a comparable dry
time. The soya urethane emulsion has a tensile strength
closer to that of the commercial products, but its elonga
tion is lower.

The reaction rate increases with percent conjugation to
about 20% conjugation and then, other parameters
appear to be rate determining as shown in Figure 3. From
Table 8, increasing oil length of alkyds decreases the
tensile strength of the films, except for the urethane alkyd
with 62% soya oil length. The urethane alkyd structure is
responsible for the tensile strength property of the dried
film since the base alkyd is also superior.

The Sward hardness of the base alkyd IV and films
formed from autooxidatively crosslinked emulsions are
listed in Table 9. It can be seen that the base alkyd IV
possesses 40% greater hardness than any of the auto
oxidatively crosslinked emulsion films. Also, addition of
0.04% cobalt drier did not increase the hardness of the
emulsion films.

A comparison of swelling ratio, dry time, tensile
strength, and percent elongation of films formed from
alkyd III emulsion is presented in Table 10. It can be seen
that the optimal film properties occur at a swelling ratio
of 3.7. However, the dry time continues to decrease with

Hours to ncach 3.7 Swelling Ratio

decreasing swelling ratio. A swelling ratio of 3.7 was
selected as the optimal degree of autooxidative process
ing, and it is utilized in the following studies.

The effect of catalysis was studied at an oxygen pres
sure of 80.0 p.s.i.g. (6.13 X IO-J moles of O 2 per liter of
H20). The catalysts selected for this study were those that
are successful for catalyzing alkyds in solvent-borne
systems. Cobalt naphthenate in concentrations of 0.04%
(wt/wt alkyd) produced instability within the alkyd III
emulsion; therefore, this catalyst was not used singularly,
but in combination with zirconium naphthenate, which
does not degrade the stability of the emulsion. The cata
lysts were dispersed in the alkyd phase prior to emulsifi
cation. Catalysis of the emulsion by 0.02% cobalt
naphthenate and 0.02% zirconium naphthenate (wt/wt
alkyd) reduced the reaction time required to crosslink the
emulsion particles to a swelling ratio of 3.7 by about two
hours below the non-catalyzed autooxidation.

To further reduce the autooxidation time required to
crosslink the alkyd polymer particles, systems were tried
with increased catalyst concentration. At an oxygen
pressure of 80 p.s.i.g., uncontrollable autooxidative
crosslin king was caused from increasing the concentra
tion of zirconium naphthenate to 0.05% and cobalt
naphthenate to 0.05%. Figure 4 illustrates the effect on
reaction time with increasing zirconium naphthenate
concentration. At and above 0.05% zirconium naphthe
nate (wt/wt) in alkyd III, instability within the emulsion
occurs.

DifferentialCumulative

Table 13-Partlcle Size Distribution
Of Autooxidized Emulsion oller One Year

Particle Size, microns

605040302010

Table 11-Particle Size and Homogenization Cycles

1 1.128
2 1.334
3 1.190
4 1.217

Homogenization Cycles
Volume Geometric Mean,

microns

0.40 100.0
0.50 81.0
0.63 62.4
0.79 48.0
1.00 31.2
1.26 18.8
1.59 10.4
2.00 5.7
2.52 2.4
3.18 0.9

Volume Geometric Mean. microns = 0.814

19.0
18.6
14.4
16.8
12.4
8.5
4.7
3.2
1.5
0.9
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The effect of temperature on the autooxidation reac
tion was studied at 80.0 p.s.i.g. of oxygen in an uncata
Iyzed system. The study was designed to include an
alkyd III emulsion autooxidized at 20°C, 30°C, 40°C,
50°C, and 60°C at 80.0 p.s.i.g. oxygen pressure. Each
reaction was considered complete at a swelling ratio of
3.7. Figure 5 represents the decreasing reaction times to
reach a swelling ratio of 3.7 with increasing temperature.
The data for Figure 5 were collected using alkyd III, 80.0
p.s.i.g. of oxygen, 300 rpm agitation, and two percent
w/w emulsifier consisting of a SO/50 mixture of reagent
grade dodecyl sodium sulfate and T-Det A026. The rate
of autooxidation increases exponentially with increasing
temperature. However, the emulsion was unstable above
55° C.

As indicated in Figure I, the oxygen must diffuse from
the aqueous phase through the emulsifier region and into
the alkyd particle phase in order to initiate autooxidation.
If the emulsifier is capable of retarding the diffusion of
oxygen or the reaction by radical stabilization or other
effects, then the crosslinking reaction by autooxidation is
slowed. A total explanation of how emulsifiers retard the
reaction is not within the scope of this research, but
demonstration that the factor exists is clearly made here.

Many emulsifier variations have been used during the
course of this research effort. The effect of emulsifiers has
been observed on numerous properties of the emulsions
generated. A study was initiated to determine the effect of
emulsifier structure on the rate ofautooxidation. Figure 6
represents the time required to reach a swelling ratio of
3.7 at selected oxygen pressures as a function of three
different surfactants. The Gafac RE-960 system is dra
matically slower relative to the rate of autooxidation
when T-Det A026 and Igepal CO-850 surfactants are
employed.

Gafac RE-960 contains a phosphoric acid group
together with an aryl group. Both of these groups are
capable of stabilizing a radical electron through reso
nance. The Igepal CO-850 structure contains an aryl
group. The T-Det A026 does not contain any substituent
or groups capable of stabilizing a radical electron. Since
the diffusion of oxygen through the emulsifier region
surrounding the polymer particle is necessary if auto
oxidation with the polymer particles is to occur, the
emulsifying agent should not characteristically possess an
ability to retard oxygen diffusion or to stabilize free
radicals. If it does, the crosslinking reaction will proceed
at a slower rate than expected as evidenced in Figure 6.

Emulsification and Particle Size

Homogenization of alkyd III was accomplished after
one cycle, as indicated by insignificant particle diameter
change in Table II. Continued shearing of this emulsion
at a constant 3,500 pounds per square inch of shear force
did not decrease the average particle diameter. Therefore,
the shear force must be increased to further decrease
average particle diameter.

The average particle diameter, computed as volume
geometric mean, of autooxidized emulsions of alkyd VI
increased from 0.41 microns to 0.814 microns over a
period of one year. The emulsion remained stable and no
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coagulum was observed. Referring to Tables 12 and 13,
the particle diameters below 0.40 are significantly differ
ent. The particle diameters of 0.16 to 1.01 in Table 12
agglomerated over 12 months to increase the average
particle size observed in Table 13. The greatest particle
diameter distribution in the one year sample is 0.40
microns to 1.00 microns compared to 0.16 microns to
1.0 I microns in the one day sample. However, shelf
stability of one year or less can be expected from these
emulsions.

SUMMARY

Emulsified vegetable oil alkyds were autooxidatively
crosslinked while in the emulsion form. The resultant
emulsion produced films with acceptable tensile strengths
and drying times comparable to commercial emulsion
products. The majority of the petroleum solvents were
eliminated from these emulsions, thus demonstrating the
potential for significantly reducing petroleum products
in these coatings. Further research and development are
required to produce marketable products from these
emulsions.
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Degradation Chemistry
Of Primary Crosslinks

In High Solids Enamel Finishes

Solar Assisted Hydrolysis

Alan D. English and Harry J. Spinelli
E.!. DuPont de Nemours & Company, Incorporated'

Diffuse reflectance infrared spectroscopy and solid
state "c NMR spectroscopy have been used to
study the crosslinking and degradation chemistry
of a melamine formaldehyde cured acrylic copoly
mer coating. The bulk composition of the cured
unweathered coating has been semi-quantitatively
analyzed by solid state 13C NMR spectroscopy, and
a depth profile of weathering chemistry has been
semi-quantitatively analyzed by solid state 13C NMR
spectroscopy, and depth profile of weathering
chemistry has been obtained using diffuse reflec
tance infrared spectroscopy. These data allow us to
identify the extent of crosslinking, the molecular
composition after curing, and to obtain mechanistic
insight into degradation chemistry taking place
under realistic exposure conditions. The insight
obtained infers methods of inhibiting degradation.

INTRODUCTION

The crosslinking and degradation chemistry of melamine
formaldehyde acrylic copolymer coatings has been a field
of renewed interest recently. I-< The intractability of these
highly crosslinked systems makes them difficult to study
with conventional physical techniques. We illustrate here
that modern physical methods can give substantially
more information as to both the reaction and degrada
tion chemistry of highly crosslinked systems.

We have used diffuse reflectance infrared spectros
copy and solid state IJC NMR spectroscopy to study the
crosslinking and degradation chemistry of a melamine
formaldehyde cured acrylic copolymer coating. The bulk

Published in pari, in thc American Chemical Society Symposium Series. 243, 257( 19H4).and
reprinted with p~rmission of the ACS. thc copyright owner,

• Dr. English is with thc Central Research & Development Dcpt.. and Dr. Spinelli is with
Ihe Finishes and Fabricated Products Dept.. bOlh loc<llcd in Wilmington. DE 1989lL
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composition of the cured unweathered coating has been
semi-quantitatively analyzed by solid state 11C NMR
spectroscopy, and a depth profile of weathering chemis
try has been obtained using diffuse reflectance infrared
spectroscopy. These data allow us to identify the extent
of crosslinking, the molecular composition after curing,
and to obtain mechanistic insight into degradation chem
istry taking place under realistic exposure conditions.
The insight obtained infers methods of inhibiting
degradation.

EXPERIMENTAL

Coating Preparation

Coatings were prepared by mixing the acrylic resin
with Resimene® 747 (nominally hexamethoxymethyl
melamine) at a 70/30 weight ratio in methyl ethyl ketone
and adding 0.30% p-toluenesulfonic acid (PTSA) as a
catalyst. The pigmentation (4% of binder) in the coating
contained aluminum flake, titanium dioxide, carbon
black, phthalocyanine blue, fumed silica, and Monastral®
Red pigment. The coatings were baked for 30 min at
1200C. The cured thicknesses were 50 ±5 microns.

Coatings were exposed in Florida on a black box rack
for a total of 24 months. The panels faced south and were
inclined at an elevation of 50 above horizontal. After
exposure, the panels were washed with a mild soap
solution, rinsed, and dried before being analyzed.

Coating Depth Profiling

Depth profiling of coatings that had been applied
to steel panels was accomplished by abraiding the panel
with 600-A Tufbak® Durite T44 cloth (14,u silicon car-

Resimenc is a registered trademark of Monsanto Co.
Mooaslral is a registered trademark of E.!. DuPont de Nemours & Co.. Inc .
Tufbak is a registered trademark of Norton Co.
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CP/MAS '!t PH} 75.46 MHz HSE FILM l

VR: 5.0 KHz

e,f

a

b 9

Figure 1-Solld state "C NMR spectrum of.
melamine formaldehyde crosslinked acrylic
copolymer coating. The static magnetic field
Is 7.0 T and the spinning rate Is 5.0 KHz.
Chemical shilts and assignments are given
In Table 1 and teatures marked with an

asterisk are resolved spinning side bands

bide particle size) in a water medium. After a short period
of abrasion (ca. 30 sec), the material removed was col
lected, filtered, and dried in a vacuum oven at 55-65°C
for 24-48 hours to remove residual water. This proce
dure was repeated 10-30 times on each panel until the
primer was barely visible. The material collected in each
sample was then cryogenically milled and dried in a
vacuum oven at 55-65°C for 24-48 hours. This proce
dure produces particle sizes prior to cryomilling of III
size which then agglomerate upon drying. The cryomill
ing procedure is necessary to produce infrared spectra
that are particle size independent.

Infrared

All infrared spectra were obtained with a Nicolet 7199
FT-IR spectrometer operating in a diffuse reflectance
configuration. The design oft he diffuse reflectance bench
was similar to that of Fuller and Griffiths. 5 Two hundred
fifty-six interferograms were averaged, apodized with a
polynomial function FJ,6 and transformed to give two
cm -I resolution spectra.

NMR

NMR spectra were recorded on a Bruker CXP300
NMR spectrometer. Solid state 1JC NMR spectra were
obtained using cross polarization, dipolar decoupling,
and spin temperature alternation techniques 7 using a
radio frequency field strength 'YHI = 64 KHz witha cross
polarization time of 5 msec to minimize intensity distor
tion in spin counting due to varying strength of carbon
proton dipolar interactions among individual carbon
nuclei. Samples were contained in rotors of the Beams,8

Andrew' geometry fabricated from perdeuterated poly-

44

(methylmethacrylate). Sample spinning speeds were
chosen to minimize spinning side band overlap and a 5.0
KHz spinning rate appeared to be optimum at this field
strength and rotor size.

RESULTS

Recent investigations into curing chemistry of intrac
table polymer systems have demonstrated that solid state
IJC NM R spectra may be used to examine curing chemis
try in thermally polymerized polyimides'o and expressed
hope 'l that these techniques may be used in conjunction
with infrared spectroscopy to give further mechanistic
insight. We have used both solid state 1JC NMR and
diffuse reflectance infrared spectroscopies to characterize
the curing and degradation chemistry of melamine for
maldehyde crosslinked acrylic copolymer coatings.

NMR

Solid state IJC NM R spectra are of particular use in
characterizing the curing chemistry of this system
because non-carbonaceous pigments and other fillers
used in the formulation of these coatings are trans
parent. Extraction of quantitative chemical composi
tions from cross polarization magic angle spinning IJC
NMR spectra is complicated by spin polarization
dynamics and the distribution of significant signal inten
sity into spinning sidebands for many of the magnetically
distinct carbon nuclei at the magnetic field strength and
spinning speeds we employ. The question of the relation
ship between spin polarization dynamics and spectral
populations has been dealt with previously; 12-14 in this
case, where proton spin diffusion is able to produce a

Journal of Coatings Technology
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(a) 6 in ppm from TMS: referenced to glycine at!J = 176.1.

Table 1-Composlllon 01 MMAIBA/S/HEA
Crosslinked with Reslmene 747

Acrylic carboxyl 175.2 2.6 2.3
b Triazine ring 166.5 1.7 1.I
c Styrene aromatic 127.8 3.3 2.8
d NCH,O 76.6 1.5 2./
e,f OCH,CH,O + OCH, (NBA) 64.5 2.3 2.7
g NCH ,OCH, 55.5 0.8 1.3
h - OCH,(MMA) 51.6 0.6 0.5

Acrylic backbone 44.4,40.4 3.9 5.5
j CH,(NBA) 31.1 1.1 I
k "CH,(MMA) +CH,(NBA) 19.3 1.1 1.5
I CH, (NBA) 13.9 =1 = 1

measure normalized intensity. The melamine concen
tration, as measured from the intensity of the triazine ring
deformation mode, is independent of depth in all samples
with random fluctuation of ± 10% for a given formula
tion. Additionally, depth profiling of unexposed clear
film demonstrates that the extent and type ofcure is inde
pendent of depth. As reference compounds 2-chloro
4,6-bis(propylamino)-s-triazine and Resimene 747 (see
Experimental Section) have been used as primary stan
dards for >N-H and >NCH 20CH3, respectively.

Infrared analysis of both clear and pigmented coatings,
prepared as described in the Experimental Section, show
complete consumption of all hydroxy functionality on
the acrylic copolymer within ±2% when cured at,120°C
for 30 minutes. Additionally, there is no detectable gen
eration of free amine and the loss of methoxymethyl
functionality on the melamine is equivalent on a molar
basis to consumption of hydroxyl on the acrylic copoly
mer within the accuracy (±5%) of the measurement of
methoxymethyl functionality. These observations are in
agreement with previous work 2

,16 that demethylation
(reaction 2, Figure 3), deformylation (reaction 3), and
melamine self-condensation (reaction 4) do not occur
to a significant extent, and that transetherification
(reaction I) goes essentially to completion under these
curing conditions with a fully methylated melamine.
Figure 3 outlines the most elementary scheme of
melamine formaldehyde crosslinking and hydrolytic
degradation reactions that must be considered. These
results for the bulk curing of the coatings indicate that
only reaction (I) is of significance during the curing step
with the conditions we have used and thus, the initial
chemical state of the coating to be exposed is known.

Pigmented coatings that had been exposed in Florida
for two years were depth profiled, via the abrasion proce
dure described in the Experimental Section. One part of
the coating was exposed to sunlight and the second part
was protected from sunlight but exposed to all other
elements. Seventeen and 12 samples were collected for
the exposed and covered portions of the coating respec-

Concentration

Experl- Calcu
menIal latedo·Structure

homogeneous spin bath that is characterized by a singly
exponential TIP (H), we have used long cross polarization
times (5msec) and large spin locking fields (')'H 1 =
64 KHz) to obtain representative spectral populations
even for those carbon nuclei with small proton-carbon
dipolar interaction.

Figure I illustrates a JJC NMR solid state NMR spec
trum of an unpigmented melamine formaldehyde acrylic
copolymer coating prepared from methyl methacrylate,
butyl acrylate, sytrene and hydroxyethyl acrylate
(MMA/BA/S/HEA) and crosslinked with Resimene
747 (see above). Chemical shifts and spectral assignments
are given in Table I. This spectrum illustrates that
all carbon nuclei which are distinct on the most elemen
tary level (not comparable to solution NMR) may be
assigned in the spectrum. In Table I we have also tabu
lated integrated intensities measured from this spectrum
which have been corrected for estimated spinning side
band contributions and additionally, intensities calcu
lated from the known initial composition of the film
assuming complete primary crosslinking and no side
reactions (see below). The experimental and calculated
results are in reasonable qualitative agreement and sup
port the infrared spectroscopic results (see below) that
the primary crosslinking goes to completion under the
cure conditions used and the extent of competing side
reactions is minimal.

We have also obtained solid state JJC NMR spectra of
a few selected pigmented coatings and these results are
similar to those found for the unpigmented system. At
this time the NMR results are of use only to corroborate
the infrared results.

Infrared

Diffuse reflectance infrared spectroscopy has been
used to characterize both the curing and degradation
chemistry of melamine formaldehyde crosslinked acrylic
copolymer coatings. This technique is useful for not only
clear coats, but most appropriately for coatings that
contain pigment, aluminum flake, and other fillers that
are by their very nature intended to be efficient scatlerers
and thus cannot usually be examined with transmission
infrared techniques. Figure 2 illustrates both a conven
tional transmission and a diffuse reflectance infrared
spectrum of a clear coating (MMA/BA/S/HEA and
Resimene 747). The infrared bands of interests may be
integrated and the relative integrals of the bands in each
spectrum are with ±3% of each other when peak absorb
ance values of less than 2.0 and peak Kubelka-Munk
values less than 20 are used. The regions of the infrared
spectrum of interest are 816 cm -I (melamine triazine ring
deformation), 913 and 870 cm -I (methoxymethyl defor
mation), 3570cm-1 (ROH stretch), ~3350cm-1 (N-H
stretch). Resolution of any methylol contribution to the
infrared spectrum requires deconvolution of the observed
band shape using the unreacted polymer as a model for
the OH band and the unreacted melamine, which con
tains 0.6 amine sites per triazine ring, as a model for the
NH band. In all cases, the ratio of the integrated intensity
of the band of interest to the integrated intensity of the
melamine triazine ring deformation has been used to
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TRANSMISSION

HSE FILMS

Figure 2-Transmission and dilluse reflectance Infrared spectra
of a clear melamine formaldehyde crosslinked acrylic copolymer

coating

tively and analyzed by diffuse reflectance infrared analy
sis for ROH, > NH, > NCH 20CH1, and melamine con
centration as a function of depth. There was no alcohol
functionality detectable (±2%) in any of the samples. The
remainder of the data obtained from the sample exposed
to sunlight are shown in Figure 4 and illustrate the
following: (I) > NH concentration is highest at the sur
face and decreases monotonically as the depth of the
sample increases, approaching the value (rhs graph) cal
culated from the starting material with the knowledge
that only reaction (I) is significant and goes to comple
tion; (2) > NCH 20CH1 concentration is near zero at the

DISCUSSION

The structure and degradation chemistry of melamine
formaldehyde crosslinked acrylic copolymer coatings
that we have discussed is limited only to considerations
of reactions at or near the primary crosslink site involving
the melamine with the acrylic copolymer hydroxyl site
or with another melamine. There exists copious evidence
in the literature that physical appearance degradation
occurs in pure acrylic coatings and similar degradative
pathways involving only acrylic backbone degradation
are expected to exist in the system we have examined as
well. Nevertheless, we have chosen to confine ourselves
to an examination of the reactions and degradation
chemistry at the primary crosslinking site because this
is the major difference between the two systems.

Figure 3 illustrates that the number of species that
must be identified and followed in the most simplistic
examination of primary crosslink chemistry followed is
six (>NCH 20CH 1, >NCH 20R, >NCH 20H, >NH,
>NCH 2 N, melamine triazine ring) if we wish to com
pletely characteristize even this elementary scheme. We
can reduce this number with the following conditions:

(I) Reaction (3) has been shown 4 to be facile in fully
alkylated systems and we do not observe methylol groups
in the infrared spectra.

surface and becomes nonzero near the middle of the film
and once again approaches the value (rhs graph) calcu
lated from the starting material and known reaction
chemistry; (3) X is essentially independent of depth and
is very close to that calculated (rhs graph) from the
starting material and known reaction chemistry except
at the surface where it is 30% smaller. X equals
(6 - [> NH] - [> NCH 20CH1)) and is a measure of the
sum of primary crosslinks (reaction I) and melamine self
condensation (reaction 4) (see Discussion). As noted,
each graph in Figure 4 indicates the amount of each
species that is expected to be present in the absence of
weathering based upon our observations of the curing
chemistry of each film. It is clear that there has been
significant production of> N H, loss of> NCH 20CH 1,

and X is invariant to weathering except at the surface to
a depth of ~5-10/.L. This observation is not at variance
with the traditional method of characterizing film degra
dation: gloss loss. The gloss of this coating decreased
from 60 to 30 during the two years of Florida weathering.

Data for the covered (protected from sunlight)coating
are shown in Figure 5 and illustrate that the degrada
tion chemistry is much different than in the presence of
sunlight (Figure 4). Figure 5 illustrates that weathering in
the absence of sunlight may be characterized by: (I) > NH
concentration is independent of depth and is essentially
the same as that seen in an unweathered coating;
(2) > NCH 20CH 1 concentration is lower near the surface
than at the middle of the coating and approaches the con
centration of an unweathered coating near the primer;
(3) X is largest near the surface, decreases monotonically
with depth, and is much larger near the surface (~4,8)

than is observed in an unweathered coating (X ~ 3.4),
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Figure 3-Elementary crosslinking and
hydrolytic degradation reactions Involved
in melamine formaldehyde (>NCH20CH3)

crosslinklng reactions with hydroxy func-
tionalized acrylic copolymers (ROH)

PRIMARY CROSSLINKS IN HIGH SOLIDS ENAMEL FINISHES

(2) The relative concentrations of > NCH 20CH l ,

>NH, ROH, and melamine can be measured quanti
tatively by infrared methods.

(3) The consumption of RO H during cure is assumed
to be accomplished by only reaction (I).

With these conditions it is possible to measure> N H
and> NCH 20CH J relative to melamine concentration
and also to calculate from mass balance a crosslink
parameter (X) which is the sum of > NCH 20R and
> N-CH2-N < (or other condensed species) relative to
melamine. The calculated value (X) may then be com
pared to the expected concentration of NCH 20R ob
tained from ROH consumption to evaluate the likeli
hood of any melamine condensation products (reaction
(4)). An examination of Figure 4 shows that the value of X
obtained throughout the coating except at the very
surface is quite close to that calculated from ROH con
sumption. Additionally, we find no infrared spectro
scopic evidence for the presence of>NCH 2 N<'5 or free
ROH at any point in the coating profile. These observa
tions when taken as a whole lead to the followingdescrip
tion of the primary crosslink reaction and degradation
chemistry that takes place in the presence of sunlight;17

(I) The primary crosslinking reaction (reaction (I))
goes to completion and no other reaction takes place to a
significant extent when the cure is 30 minutes at 1200 C.

(2) Degradation under realistic exposure conditions is
facilitated near the surface with all degradation below the
surface 2-5,., layer in the coating that remains after expo
sure attributable to reactions (2) and (3).

(3) Primary crosslink degradation is observed only at
the very surface where X is decreased by ~ 30% and there
is no evidence for either ROH or >NCH 20H in this
layer.

(4) There is no evidence for any significant amount of
melamine-melamine self condensation at any time
during cure or exposure.

The degradation chemistry in the absence ofsunlight
is quite different than is observed in the presence of
sunlight:

(I) Loss of unreacted > NCH 20CH J is observed, but
not to the extent observed in the presence of sunlight, and
the concomittant production of > NH expected via
reactions (2) and (3) is not observed.

Vol. 56, No. 711, April 1984

(2) The crosslink concentration is much higher at the
surface than is found in the unexposed coatings and
decreases with depth.

This description of both dark and light degradation
chemistry enables us to propose a pathway of primary
crosslink degradation in this system.

(1) The initially hydrophobic surface of the coating is
oxidized photolyticaly which increases the concentra
tion and/ or mobility of water and increases the mobility
of the residual acid.

(2) Acid catalyzed hydrolysis of > NCH 20CH l to
form free amine is favored due to production of volatile
products which may escape to the atmosphere.

DR. ALAN D. ENGLISH is a Principal
Scientist in the Central Research and
Development Department at Du Pont.
He received his B.S. Degree in Chem
istry from UCLA in 1969and his Ph.D.
Degree in Chemical Physics from the
University of California at Santa Bar
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interests are in the area of macro
molecular structure and dynamics
and their relationship to macroscopic
properties.
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Chemist with the Finishes and Fabri
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Figure 4-Depth profile of free amine, methoxymethyl, and
primary crosslink density of a SO/l thick blue pigmented mela
mine formaldehyde crosslinked acrylic copolymer coating that
was exposed for two years In Florida. Bars on rhs of graph
Indicate concentrations expected In the absence of degradation

(3) Acid catalyzed hydrolysis of primary crosslinks is
reversible and therefore unobserved except where the
hydrolysis products undergo further reaction to prevent
back reaction. At the very surface of the coating, where
there is insufficient pigment to provide an effective solar
screen, ROH and >NCHlOH in reaction (5) are con
sumed presumably by photo-oxidation and reaction (3),
respectively.

(4) Further melamine crosslinking, reaction (4), does
not occur to a significant extent in the presence of sun
light or is unstable.

(5) Unreacted melamine can form additional stable
crosslinks when sunlight is absent.

The proposed pathway requires the presence of light,
residual acid, and atmospheric water to promote degra
dation. This implies that removal of any of these three
components should retard degradation. This pathway
also suggests that accelerated weathering studies which
employ a higher light flux for a shorter period of
time may well give an unrepresentatively large amount of
primary crosslink degradation due to photo-oxidation of
transient ROH produced in reaction (5).
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Helpful information on all aspects of paint production will be featured at this 1-1/2 day event.
Included will be discussions of efficient, time-tested methodology, as well as insights into
newer, innovative practices.

The manufacturing segment is probably the most fertile area for a paint company to effect
cost savings and increase profitability. Coatings manufacture differs from many industries
in that its raw materials generally account for 50% or more of the seiling price of the finished
product. It Is, therefore, most important to use these materials efficiently in the production
process.

Increasing productivity, saving time, and reducing waste will enable the manufacturer to
offer his customers a better quality product. And better quality leads to increased sales!

Presentations will range from Production Planning, through Raw Materials Inventory
Management, to Pigment Dispersion, Color Matching, Packaging and Shipping, Waste
Management, Health and Safety, and Employee Selection and Motivation. The speakers will
be experienced and knowledgeable coatings Industry personnel who will offer practical,
down-to-earth information on these and other elements of the paint manufacturing process.

Manufacturing executives, plant managers, production superintendents, foremen, warehouse
and shipping personnel-as well as top company management-can benefit from partici
pating in this update on paint production.

Registration fee is $125 for FSCT members; $155 for non-members. After May 1, registration
fee is $165 for everyone. The fee Includes complete set of pal»ers presented, continental
breakfast, luncheon, coffee breaks, and bus transportation to the airport at conclusion
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Complete program information and registration/housing forms available on request.
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1315 Walnut Street, Suite 832, Philadelphia, PA 19107

(215) 545-1506
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Displacement of Water
From a Steel Surface

Charles R. Hegedus
Naval Air Development Center'

A quantitative test to evaluate organic coatings for
their ability to displace water droplets from a steel
surface has been developed. The test method
consists of the placement of water droplets onto an
inclined steel surface, followed by the application of
a test coating. The coating flows down the surface,
contacting the water droplets. The water may either
remain on the specimen or be displaced. The speci
men is then immersed in methanol which absorbs
residual water on the specimen. The methanol is
then analyzed for water content, yielding a quantita
tive result for water displacement.

Five materials have been evaluated for water
displacing ability. Two silicone alkyd coatings were
found to be good water displacers. A third silicone
alkyd material was found to be a poor water
displacer at low specimen angles but effective at
higher angles. An acrylic and an epoxy coating were
found to be poor water displacers. These results are
discussed in reference to a proposed mechanism for
water displacement.

INTRODUCTION

Water displacement is defined as the removal of macro
scopic quantities of water from a metal surface by the
application of a liquid compound. The objective of this
displacement is to reduce the risk of corrosion.

Early investigations of water displacement were per
formed to develop cleaning and preservation materials
for salvaged naval equipment. I

-
9 In this effort, removal of

continuous layers or puddles of water was a significant
problem, and many materials were evaluated for their
ability to displace water'

•.'\ircrar, & Crew Syslems Technology Directorate, Code 00622. Warminster. PA H1974.

Vol. 56, No. 711, April 1984

A mechanism for the displacement of a continuous
water layer from a surface by organic compounds has
been described. 1,9,10 The displacing agent is dropped onto
the water layer. Upon impact, a two-dimensional spread
ing pressure is formed at the agent-water interface. This
pressure causes the lateral transportation of water from
the impact site and allows penetration of the agent into
the water phase. Being slightly soluble in water (usually
between two and 25 weight percent), the agent diffuses to
the metal surface. By preferential adsorption, the agent
adheres to the surface and displaces the water layer from
the metal substrate. Figure I illustrates this mechanism.

The phenomenon discussed here is the displacement of
a discontinuous water phase, water droplets, from a metal
surface. This is encountered when painting metal surfaces
in a marine environment, and corrosion control proce
dures must insure removal of this water. A mechanism
has been proposed for displacing a discontinuous water
phase from a metal surface using water displacing
compounds. II This mechanism requires the displacing
agent to:

(I) Spread over the metal surface upon application,
wetting the substrate and contacting the water
drops.

(2) Be immiscible with water to ensure no water
entrapment in the displacing agent.

(3) Display a higher affinity for the substrate than
water does in order for the agent to diffuse under
the droplets and thus displace them from the
surface.

There are several tests which have been designed to
determine the ability of a material to displace water. 1,4,12-15

Table I lists the tests and a brief description of the
methods. Most of these methods are qualitative, with the
results obtained from an estimated extent of substrate
corrosion caused by water remaining on the metal
surface. The more extensive the corrosion, the less effi
cient the material as a water displacer. These tests do not
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lend themselves to quantitative evaluation of the water
displacing phenomenon. Only one of these tests is quanti
tative l

,- and it is designed to test the displacement of a
continuous water layer. It is not applicable to evaluation
of discontinuous water layers.

The objective of this effort has been to devise and vali
date a quantitative test for the displacement of a discon
tinuous phase of water on a steel surface. The test was
designed as a means of evaluating materials for their
water displacing ability and as a research tool to assist
future investigation of water displacement. Also, several
compounds were tested and the results will be discussed in
light of the proposed displacement mechanism.

SOLID

AGENT
--..;;"~cACf~ SPREADING PRESSURE

WATER t~

B
"'~==~/

c
Figure 1-Waterdisplacement mechanism.' A-Displacing agent
applied to water surface, spreading pressure and mixture with
water begins; B-Agent reaches the surface while pushing water
a.lde; C-Preferentlal adsorption of the agent over water allows

water to be displaced from the surface

Table 1-Water Displacement Tests

Tett Method

(I) Continuous water layer'" A thin continuous layer of watcr is
placed onto a steel specimen. A droplet
of test agent is dropped onto the water
and the circumference of the resulting
impression in the water layer which thc
agent makes upon contact is estimated.
Reproducibility of this tesl is c1aimcd to
be ±IO%

(2) Static water drop" A drop of water is introduced onto a nat
steel specimen containing a conical
depression. The test agent is applied.
The specimen is then periodically exam
ined for corrosion products in the
depression.

(3) Partial water immersion lJ A steel specimen is immersed in the dis
placing agent and then immersed in
water. The specimen is periodically
examined for corrosion.

(4) Water spray test" A steel specimen is immersed in Ihe
agent for one hour and then suspended
in a humidity cabinet. The specimen is
periodically examined for corrosion.

(5) Oil lest 14 A steel specimen is immersed in a con
stantly stirred mixture of 10% water in
oil. The speCimen is periodical exam
ined for corrosion.

(6) Water droplets" Water droplets are introduced onto a
steel specimen after which a tcst agent is
applied and allowed to now over thc
specimen. The specimen is then placed
in a 100% relative humidity chamber.
The specimen is periodically examined
for corrosion.

EXPERIMENTAL

AISI 1010 cold rolled steel specimens of dimensions
5.1 X 10.2 X 0.32 cm were used for the metallic substrate.
Reagent grade methanol and distilled water were used
throughout the method. Mineral spirits used conformed
to Federal Specification TT-T-291.

The surface of each steel specimen was ground to a
roughness of 0.432 ± O. I27 root mean square micrometers,
and then immersed in boiling mineral spirits for 10
minutes. The specimens were then immersed in a second
container of boiling mineral spirits, followed by immer
sion in boiling 90% methanol, 10% water solution, and
finally immersed in boiling methanol. Specimens were
stored in a dessicator at room temperature until testing.

A specimen holder was fabricated to hold specimens at
angles ranging from 5° to 85° ±30" of arc, in increments
of 5°. The test procedures and equipment are illustrated
in Figure 2. A specimen was placed at the desired angle in
the specimen holder, and the holder was then inclined
such that the appropriate surface of the specimen was
horizontal and facing upward. A microsyringe was used
to apply the water droplets, which had an average weight
of 25.07 ±0.16 mg (Figure 2, part a). Six drops of water
were applied to each specimen. After application, the
specimen holder was lowered until the specimen was at
the desired angle (Figure 2, part b).

Table 2 lists the test agents evaluated for water displac
ing ability, which in this study were all organic coatings. It
was determined that one milliliter of test agent would be
adequate to cover the entire specimen without excess
agent. With the drops in place and specimen at the correct
angle, the test agent was applied along the upper edge of
the specimen using a standard 50 JLL syringe (Figure 2,
part c). Minimal pressure was applied to the plunger of
the syringe to minimize momentum of the agent flowing
down the specimen. In this manner, the agent flowed
down the panel, contacting and displacing the droplets.
Displaced droplets would often gather at the bottom edge
of the specimen; a cotton swab was guided along this edge
to adsorb and remove any displaced water which may
have gathered (Figure 2, part d).

The specimen was then removed from the holder and
placed in an air tight jar containing 350 mL of methanol
such that the specimen was completely immersed. The
methanol was tested for water content before specimen
immersion and 24 hours after specimen immersion using
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DISPLACEMENT OF WATER FROM A STEEL SURFACE

B

o

Figure 2-Water displacement test procedure. A-Application 01 water droplets; B-Specimen holder lowered to place specimen at
appropriate angle (65°); C-Test agent applied to upper edge 01 specimen; and D-Absorb displaced water using cotton swab

the Karl Fisher method (ASTM D-890) using an Aqua
test IV instrument (Photovolt Corp.). Water remaining
on the specimen following agent application. X" could
then be determined by:

where: W, ::; amount of water initially on a specimen prior to
agent application (water sorbed on the steel specimen
plus water introduced onto the specimen).

WI ::; amount of water remaining on the specimen after
agent application.

where: X tn.91::; Water content of the methanol following agent
application for trial n at angle 8

X, :;:;: I"ilial water content of the methanol

The results can also be expressed in terms of the per
centage of water initially on a specimen which a test agent
has displaced. signifying water displacing efficiency
(WDE):

W,-WI
WDE =--- x 100%

W,

Vol. 56, No. 711, April 1984

Controls of the blank specimen immersed in methanol
were performed to determine initial water content, W;.
The test agents themselves made no significant contribu
tion to water content.

RESULTS

The test agent displacement data are presented in
Figure 3. It was found that the steel specimen contrib
uted 21.3 mg of water to the methanol. The water
introduced onto the specimen was 150.0 mg; thus, W; is
equal to 171.3 mg. This value is indicated by the solid
horizontal line at the top of Figure 3, and corresponds to
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Teble 2-Composltlon 01 Agents

Percent (Weight)

Compo."lon 01 SA-1"
Isopropanol ...................•.........•...•..... 4.6
Aromatic hydrocarbon'. .. . . . . . . .•. . . . . . . . .•. . . . . . . .. 21.2
Trichlorotrifluoroethane . . . . . . . . .. . . . . . .•. . •. . . . . . . .. 28.6
Ethyl cellulose' .. . . .•. . . . 0.4
Barium sulfonate'.... . . 4.0
Alkyl ammonium organic phosphate'. .. .. ..•.. 1.0
Silicone varnish r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . 5.1
Silicone resin' . .. . .. 5.1
Silicone alkyd resin' ......•......................... 30.0

100.0

Compo.lllon 01 SA-2
Silicone alkyd resin i . . . . . .•. .• . . . . . .•. . • . . .• . 39.1
Ethyl acetate ..................•.........•..•...... 19.4
Mineral spirits' . . ..... . ..... . . . ..•. . 11.7
1,1.1 Trichlorotrifluoroethane 7.7
Sodium petroleum sulfonate' .. . . . .. . .. . . . . .. 2.1
Rutile; titanium dioxide' . ... . . . . . .. . . ..•. .•..•. .. 11.5
Zinc molybdate m

••••• • • •••• •• •••• • ••• • • •••••••• ••• •• 6.4
Isopropyl, Tri(N-ethylamino-ethylamino)

titanate" (4.5% in isopropyl alcohol) ......•.. ,...... 2.1

100.0

Compo.lllon 01 SA-3
Silicone alkyd resin' 39.9
Ethyl acetate 19.8
Mineral spiritsi 11.9
1.1.1 Trichlorotrifluoroethane .........•.........•.... 7.9
Rutile; titanium dioxide' II. 7
Zinc molybdatem

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • 6.5
Isopropyl, Tri (N -ethylamino-ethylamino)

titanate" (4.5% in ethyl alcohol) .. . .... . . ..•.... . .. 2.3

100.0

Compooillon 01 AC-1 0

Acrylic resin' .............................•........ 43.6
Acrylic resin' . . . . . . . . . . .. .. .. .. . . . .. .. . .. . . .. . . . . . .. 32.8
Titanium dioxide .........•......•.........•........ 18.4
CeliosoJvc acetate ........•......•..•......•........ 3.8
Plasticizer' ...............•..•..•..•...•..•...•.... 1.4

100.0

Compo.lllon 01 EE-1
Epoxy ester resin' ............................•..... 80.0
Xylene .....................•......•.........•. 20.0

100.0

(a) This material is marketed commercially as Amlgu:lrd. It conforms with Military
Specification MiJ·('·K5054.

(b) Amsco Solvent G (American Mineral Spirits Co.l
(e) 1"-200 (Hercules Powder)
(d) NaSul RSN (RT. Vanderbilt Co.)
(e) R.P. No.2 (E. I. DuPont)
(f) DF-KK (General Electric)
(g) SR-82 (General Ekclric)
(hI Varkyd JKS-50R (McCloskey Varnish Co.)
Ii) Varkyd 3K5-S0E (McCloskey Varnish Co.)
(j) Amsco Soh'cm G (Union Oil of California)

(k) Alox 904 (AJox Corp.)
(I) R-960 (E. I. DuPont)

(m) Moly~Whilc 10J (Sherwin Williams Chemicals)
(n) KR-44S (Kenrich Chemicals)
(0) This matcrial conforms with Military Specification Mil-C-KIJ52.
(p) Acryloid A~21 (Rohm and Haas Co.)
(q) Acryloid 8·44 (Rohm and Haas Co.)
(r) Silntici7cr 160 (Monsanto Co.)
(s) Varkyd 13:50" (McClo:.kcy Varnish Co.)
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0% water displacing efficiency, the scale located on the
right side of Figure 3.

Figure 4 is an example of the actual test data for SA-3,
falling within the 95% confidence interval. This interval
was determined by:'·

XI".• , ± 2.571 (S/VN)

where S is the standard deviation at point X I',.), 2..571 is
the Students t distribution value for 95% confidence with
5 degrees of freedom, and N is equal to the number of
replicates, six.

Figure 3 compares agents SA-I, SA-2, AC-I. and
EE-I. SA-I is a good water displacer over the entire range
of angles studied. SA-2 is only a fair water displacer at an
angle of 50, but between 100 and 85,0 SA-2 is a good
water displacer. AC-I is a poor water dis placer at angles
less than 450• but a good displacer at higher angles. EE-I
is a poor water displacer, never obtaining better than 74%
WDE. Figure 4 shows that SA-3 is a poor waterdisplacer
at angles less than 200. At angles from 200 to 850, SA-3 is
a good displacer with a WDE of 86%

Figure 3 clearly illustrates a difference in water
displacing efficiency of SA-2 and SA-3 at angles less than
200, where SA-2 is significantly more effective than SA-3.
This suggests that the high affinity requirement of the
proposed mechanism is correct; compounds with high
affinities for the solid surface will perform better than
those with less affinity for the surface.

The test results also indicate that poor water dis placers
are not effective at low specimen angles. One can infer
two effects occuringduring the test-an adsorption effect
and a gravity effect. The adsorption effect is observed at
low angles with efficient water displacers. The agent
preferentially adsorbs onto the solid surface; it can then
diffuse between the water phase and the solid phase. At
this point, the contact angle on the water drop rapidly
decreases and the water spreads over the displacing
agent, eventually flowing off of the specimen. This is not
observed with poor water displacers which will not absorb
as strongly and cannot diffuse under the droplets. Al
though this adsorption effect is best observed at low
angles, it is not dependent upon angle.

The gravity effect is observed at higher angles with the
poor water displacers. The agent will flow down the
specimen and contact a water drop. The impact, in
conjunction with the force of gravity (due to high
specimen angle), will cause the water drop to flow down
and off of the specimen. Although this is best observed
with poor water displacers, gravity obviously assists all
compounds in their ability to displace water. The gravity
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cal Engineering in 1979 and a M.S. Degree in Materials
Engineering in 19821rom Drexel University. He has worked
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effect is dependent upon the angle in that the force of
gravity affecting the water drops' ability to remain on the
specimen is controlled by the trigonometric sine of the
specimen angle.

DISCUSSION

The prime objective of this effort has been to devise and
validate a quantitative test for the displacement of a
discontinuous phase of water on a steel surface. The test
method which has been presented has yielded results
which agree with previous investigations"·15.17 and pre
liminary studies using the water drop test. 15 SA-I and
SA-2 have been confirmed to be good water displacers
while the displacing ability of AC-I, EE-I, and SA-3 is
dependent upon substrate angle and as such, these com
pounds are considered to be poor water displacers.

Unlike previous test methods, the current method
yields data which is quantitative. providing a more precise

means of evaluating compounds and allowing a better
understanding of their displacing ability.

A second objective of this effort was to use the test
results to discuss the proposed mechanism for displacing
a discontinuous water phase. For example, one require
ment of the proposed mechanism is that an agent have a
high affinity for the substrate. This is accomplished by a
large adsorption force of the agent onto the solid surface.
Agent adsorption was designed as a factor in this study by
addition of petroleum sulfonate to a test agent. SA-2 is
similar to SA-3 except for the addition of petroleum
sulfonate to SA-2. Petroleum sulfonates have heats of
adsorption on steel of approximately 10 kcals/ mole. 18
This is high relative to most compounds. For example,
alcohols have heats of adsorption on steel ranging from
3.7 kcals/mole for methanol to 4.8 kcals/mole for
octadecanol. Fatty acids have heats ofadsorption on steel
ranging from 2.1 kcals/mole for acetic acid to 5.3
kcals/ mole for stearic acid. 19 Castor oil, which contains
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an ester group, has a heat of adsorption onto steel of 2.3
kcals/ mole.

CONCLUSIONS

A quantitative water displacement test method has
been devised to evaluate organic coatings for their ability
to displace water droplets. This method can be used to
compare the water displacing efficiency of compounds,
and to further investigate the phenomenon and theories
of water displacement. Water displacement appears to be
controlled by preferential adsorption of the water dis
placing agent at low angles, but at high angles water
displacement is controlled by the force of gravity. Com
pounds with high heats of adsorption on steel assist in the
displacement of water from a steel surface.
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Lawyer Vis-A-Vis Chemist
In Paint Product Liability Situations

Carl L. Rechin
Glidden Coatings and Resins, Division of SCM Corporation'

The vast expansion in the number of
product liability claims and the most
common type claims and lawsuits
found in the paint industry are dis
cussed. This is followed by the
author's view of how to handle such
claims and the use of chemical
experts in legal process. Finally, there
is a short lesson on the do's and
don'ts of appearing as a witness and
giving testimony at various forms of
legal proceedings.

Introduction

First, let me define the area we are
discussing. "Product liability" has come
to mean the liability of a manufacturer,
processor, or other seller for injury to the
person or property of a buyer, user, or
even a non-purchasing third party which
has been caused by a product which has
been sold, used, or consumed. This area
of the law has developed in response to
the increased complexity of consumer
products and the increased opportunities
for mishaps in their design, manufactur
ing, marketing, or use. Such "mishaps"

-925 Euclid Ave.. Clcvrland. OH 44115.
This P3IXr was prc:.tnted 81 the Symposium on Forensic

Chemistry or Coatings al the American Chemical Society's
Annual Meeting on August 31. 1983 in WllshinglOn, DC.
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have led to a substantial increase in both
the incidence and the amounts of unin
tended harm occurring in the course of,
or as a consequence of, the use of
products. The doctrine of product liabil
ity, as it has evolved over the course of
English and American jurisprudence, is
merely a renection of changes which have
occurred and will continue to occur in our
philosophy as to the sharing of the
burden of loss and damage as between
users and consumers on the one hand and
manufacturers and vendors on the other.
The assumption underlying today's shifts
of that responsibility to manufacturers
and vendors is that they are better able to
spread the amount of any loss as a cost of
production and sale and, thus, ultimately
share it among the entire class of con
sumers.

The law of product liability is compli
cated and confusing-to lawyers as well
as laymen-for several reasons:

(I) The law varies from state to state
and often varies between jurisdictions
within the same state;

(2) The law often varies from product
to product, with, for example, manu
facturers of certain products such as
drugs, food, or explosives being held to a
higher standard of care than manu
facturers of some other products such as
paint;

(3) The laws may vary also depending
on the circumstances of the particular
transaction (i.e., the knowledge of the
parties, their prior course of dealings, the
terms of an agreement of sale) or on the

particular plaintiff involved (e.g., the
recovery in a wrongful death action
brought by the parents of a child burned
to death as a result of exploding paint
fumes is likely to be large in amount).

In general, there are three legal theories
upon which liability has been permitted:
(I) negligence, (2) warranty, and (3) strict
liability. These theories overlap to a
considerable extent, and it is not uncom
mon to find one lawsuit alleging all three
as a basis for recovery. Initially, however,
it is important to remember that no
matter which of these theories a plaintiff
may rely on, he must always show that the
injury to his person or property was
caused by the product in question or by
some conduct of the manufacturer. This
may seem rather obvious, but plaintiffs
often fail to win because they do not
prove that their injury was causally
related to the defendant's conduct or
product.

Negligence

Negligence, in a legal sense, is a
violation of a duty to use that degree of
care a reasonable person would have used
under the same or similar circumstances.
In the case ofa manufacturer, he is held to
the standard of care which a reasonably
prudent manufacturer in the same busi
ness would use.

In order to win a suit premised on
negligence, a plaintiff usually must show
a defect or dangerous condition not
known to him and -resulting from the
defendant's failure to act reasonably; that
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the defendant foresaw or should have
foreseen the danger to a consumer using
the product for its intended purpose; that
the plaintiff was in fact injured and that
the product was the proximate cause of
the injury.

In addition, reasonable care requires
that manufacturers make such inspec
tions and tests in the course of the
manufacturing process as are reasonably
necessary to ensure the production of a
safe product.

A manufacturer must also exercise
reasonable care in warning purchasers or
other contemplated users of any danger
ous characteristics or inherent limitations
of his product. The duty to warn is based
on the manufacturer's presumed ability
to foresee the danger to the consumer.
The most prevalent location for such
warnings in the paint business is the label
on the can.

Warranty

The warranty theory of product liabil
ity is based upon the breach of a promise
or representation which the manufac
turer or seller has made to the purchaser
or user with regard to the character or
quality of the product. To recover under
this theory, it is typically necessary to
show (I) that a warranty exists, (2) that
the warranty has been breached, and
(3) that the defect which constituted the
breach was the proximate cause of the
injury.

Warranty can mean more than a fine
print, multi-clau e, embossed contract
containing express and carefully de
scribed warranties as is done in chemical
coatings. This is an express warranty and
can be found in ads, sales literature, or
labels. The law recognizes a second type
of warranty-the implied warranty.

An implied warranty is an assurance
that the law deems the seller to have
made. The implied a surances of every
sale are that the product (a) is of
merchantable quality and (b) is fit for the
general purpose for which it is sold. If the
buyer makes known the specific purpose
for which he is buying the product, the
implied warranty is extended to cover the
fitness of the product for that particular
purpose. The Uniform Commercial Code
which is now the law in 49 states (every
state except Louisiana) recognizes all of
these warranties.

Strict Liability

One of the most striking recent devel
opments in the field of product liability
has been the doctrine of strict liability.
Strict liability is the imposition of liability
without any proofof negligence or breach
of warranty. It subjects the manufacturer
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or seller to liability even though he may
have exercised all possible care in the
preparation and sale of the product, if the
product is defective and in its defective
state it causes injury. In such circum
stances, recovery will be allowed regard
less of the degree of care exercised by the
manufacturers in the formulation, manu
facture, and inspection of his prod uct.

The doctrine of strict liability is the
logical extreme of the philosophy that it is
both just and expedient for the enterprise
which sets the product in the stream of
commerce and thereby "causes" the loss,
to lift the burden of loss from the
individual victim and distribute the
burden widely, and thus less severely,
among all customers of that enterprise.
Not everyone may agree with this social
concept, but it is one that has achieved
recognition in almost every state of the
union.

Here are some of the important fea
tures of the doctrine of strict liability:

(I) Proof of negligence is not essential
and lack of it is immaterial. Liability may
be imposed even though there is nothing
to show that every reasonable precaution
was not taken.

(2) Any person engaged in the business
of selling may be held liable, including
suppliers of raw materials or component
parts, distributors, and retailers.

(3) Liability may extend to any person
whose possible harm from a defective
product is reasonably foreseeable. This
includes the buyer's family, household
members, and guests. It may include
employees and even mere bystanders.

(4) Recovery may be made for both
personal injuries and property damages.

(5) Available legal defenses in strict
liability cases are limited, such as willful
or unreasonable misuse of the product or
assumption of risk where the person
harmed used the product despite knowl
edge of the defect.

Note, however, that as a general rule
strict liability does not yet mean absolute
liability. Proof of lack of a defect in
the product is in most cases a good
defense.

PRODUCT DEFECT: What constitutes a
defect may, however, be a difficult ques
tion. Courts usually say that a product is
defective only if it is not reasonably fit for
the ordinary purpose for which such
products are sold and used, or that a
defect is a condition not contemplated by
the ultimate consumer which will be
unreasonably dangerous to him. For
example, pits are not normally consid
dered a defect in olives, but a District of
Columbia Court has held that a martini
drinker might recover for a broken tooth
if he had reason to believe that he had
been served an unpitted olive in his vodka

martini. Hochberg v. O'Donnell's Res
taurant, Inc., 272 A.2d 846 (D.C. Cir.
1971). In other words, the martini was
"defective".

These types of claims and lawsuits
against manufacturers have not really
changed in substance-change has been
in the number of such lawsuits and the
dollar value attached to them. In both
categories-the number of suits and the
monetary demands-the increase has been
staggering. Think for just a moment of the
number of lawsuits that have resulted and
will continue to result from the Tylenol
tragedy. In addition to the known deaths
which occurred to the victims of Chicago.
there will be multitudinous other claims
related to the fact that Tylenol packages
were not properly sealed. Johns Manville,
a known and respected name in the
building profession, has resorted to
bankruptcy in an attempt to ward off the
thousands upon thou ands of cases
claiming injury which re ulted from the
use of asbestos. Lest you believe that the
paint business is or has been free of these
type of claims, I would remind you that
several cases have been brought in recent
years where individuals or groups of
individuals have claimed that exposure to
chemical fumes, including paint fumes,
have resulted in various forms of physical
disability.

USE OF EXPERT WITNESSES: In any of
these cases from the relatively small and
simple claim of defective coating on an
individual residence to the class action
type with multiple plaintiffs and multiple
defendants, there is a need for technical
expertise. It is needed quickly and in
tensely. It must be given honestly and in
the type of language that is readily under
stood by all involved. The assistance
should be direct and should be pointed.
The investigators and/or the lawyers
seeking to determine the possible causes
do not need proof of expertise by a reci
tation of everything the expert knows.
Restrain your view to the case at hand.

It is essential that a paint company
faced with a defective product claim has
available to it the needed technical ability
to cope with such claims.

Reduction of Liability

I would now like to turn to some things
a manufacturer may do to reduce or shift
his liability.

Clearly, the best protection against
product liability is to produce a good
product. With the increasing acceptance
of the strict liability theory, the exercise
of rea onable care will no longer be a
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thorough substitute for manufacturing a
product free from defects. A good inspec
tion and quality control system is essen
tial. Moreover, the system must be
documented so that months or years after
a product leaves the production line, it
can be shown that testing and sampling
programs conducted at the time showed
an absence of defects.

However, even if a product is formu
lated as safely as possible and is manu
factured free of defects, it may have
certain dangerous properties that are
jnherent or impossible to avoid. In such
cases, the product manufacturer should
include clear and prominent warnings to
alert consumers of such dangers, as well
as clear and complete instructions aimed
at avoiding them.

A manufacturer may shift the burden
of liability caused by a defect in his
product by purchasing appropriate prod
uct liability insurance. The difficulty
with product liability is its cost. Like
malpractice for doctors and other pro
fessionals, recent increases in product
liability claims and awards have caused
premiums to rise drastically.

Another way of shifting liability is to
negotiate indemnity or contribution
agreements with other parties such as raw
material suppliers, toll manufacturers, or
formula licensors who may be equally
responsible for a product defect. The
choice among indemnity, insurance, or a
combination of the foregoing will vary
from manufacturer to manufacturer
depending on the price and costtradeoffs
involved in each individual case.

Disclaimer or warranty limitations
may also be helpful. However, in prac
tically no instance can a manufacturer
now shift to a retail consumer liability for
personal injuries caused solely by a defect
in his product for which he is responsible.
Such disclaimers are being held to be
intrinsically unfair by a growing number
of courts.

Another way to reduce your product
liability is to ensure the prompt investiga
tion of claims after any injury has
occurred. Often, evidence of the plain
tiffs improper use of the product quickly
disappears soon after the injury.

A final area where a manufacturer can
shift or prevent a great deal of product
liability exposure is in advertising and
labelling. As noted before, liability based
on express warranty has been predicated
on advertising claims. Such written
material should obviously be carefully
checked by technically competent. per
sonnel to in'sure its accuracy and
completeness.
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You 8S 8n Expert Witness

A few words about giving testimony.
You may be called upon either as part of
your personal activities or your job to
give sworn testimony at anyone of a
variety of proceedings. The most visible,
of course, is either the criminal or civil
trial. There are in addition, however,
depositions, which call for sworn testi
mony before the trial. There are admini
strative hearings such as those before the
Federal Trade Commission, Environ
mental Protection Agency, zoning
boards, etc. There are arbitration pro
ceedings before one or more arbitrators
who act as judges and jurors, and there
are legislative committee hearings before
city, state, or federal government bodies.

For the most part, instructions on how
to testify will be the same for all such
proceedings with the one exception being
the deposition. Testimony given at a
deposition is normally given only before
the opposing counsel. It is basically an
investigative tool-a means by which
attorneys for either side will attempt to
learn the facts of the case. It can be used
as written testimony at a trial if the
witness is unavailable on the trial date. It
can also be used to impeach a witness at a
trial; that is, if it can be shown that the
witness is testifying differently at the trial
than he had testified earlier at the
deposition. In these proceedings, it is
particularly important for the witness to
answer only the question which is asked.
The witness should attempt to avoid
opening other areas of interrogation by
giving names of parties or the identity of
documents unless he is absolutely
required to do so. Each name given in a
deposition is merely giving the opposing
side the name of an additional witness to
call at some future deposition before trial.
Accordingly, try to be precise in your
answers and answer only the question
that is asked. If your attorney wants you
to amplify, he can ask you additional
questions on cross-examination.

A very important difference between a

deposition and a trial is that the only
outcome of a deposition is a typewritten
record. There is no judge or jury present
who can detect signs of anger, nervous
ness, blushing, and whatever other phys
ical signs people might give in verbal
testimony. Deposition also presents a
witness with a good rehearsal for a trial. It
may be his only opportunity to become
accustomed to testifying before he is
required to testify at the trial. It also gives
the witness an opportunity to get
acquainted with the style or manner of
questioning used by the attorney for the
opposing side.

Other than depositions, the remaining
forms of testimony are pretty much the
same. Only the identity of the person or
persons hearing the testimony changes
from one type of hearing to another. As a
general rule, and like so many other
things, your testimony will be only as
good as the amount of pre-trial prepara
tion that is devoted to such testimony.
You should be extensively rehearsed by
the attorney for your side. He or she
should give you an overview of the entire
case and exac'tly where your testimony
and your documents fit into the overall
plan. He should give you some feel for the
nature of the opposing attorney and the
judge that will hear the case. This
preparation and your rehearsal of your
testimony is perfectly proper. If you take
the stand and are asked whether or not
your attorney and you have worked on
your testimony, you should admit it
freely.

Once the trial date arrives, there are
several do's and don'ts on the manner of
giving testimony. Almost all are common
sense which any of us would think of if we
sat down for a half an hour and tried to
draw up a list of instructions for a
prospective witness.

First of all in the matter of appear
ance-be yourself. Do not dress to either
extreme-too conservative or too wild.
For one reason or another, a man in a
business suit or a well groomed woman is
more believable than a middle-aged hip-
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pie with dungarees, sneakers, a'!d a
sweatshirt. When giving your oral testi
mony, be as natural as you can and
attempt to be consistent; that is, answer in
the same manner when you are respond
ing to direct examination as you do when
responding to cross-examination. One
very obvious point which is made by your
oath is that you should tell the truth.
Lying invariably will get you tangled up
and presents the opportunity to destroy
the entire position which you may be ad
vocating. It is recommended that you
speak as if you were dictating a business
letter. When describing yourself at the
outset of your testimony, remember that
you are now creating the first impression
with the judge and the jurors. Try to lean
toward the humble side rather than being
too pompous.

A few other matters at random-avoid
too quick a response to the questions.
Pause for a moment before responding
and give yourself time to think. This also
gives your attorney time to object if he
desires to do so. Be sure that you wait to
answer until you are sure the question has
been completed. On the other side of the
coin, however, don't pause too long or
you give the judge and jury the impres
sion that you are uncertain of what you
are going to say.

A few don'ts-don't overreact while on
the witness stand and don't try to outwit
the other side's attorney. Remember that
you are playing his ballgame in his
ballpark and it is to be expected that he is

to be better at the game than you. Don't
try to memorize your answers word by
word. Don't be em barrassed to admit a
loss of memory. Perhaps the most popu
lar answer in any kind oflegal proceeding
is "I don't recall."

During the course of your testimony
your attorney may well stop the question
ing with objections. Don't think that you
can at that point relax and letthe attorney
argue with the judge. Objections may well
be made for the purpose of giving you a
break or a breather or making you think
again about the answer you are going to
give. So listen very closely to the objec
tions and to the arguments in favor ofLhe
objections.

It is quite easy to get into a sing-song
tempo when answering questions from
your opponent's attorney. He can, on
cross-examination, generally ask you
leading questions and can reach the point
where each question he asks is said at the
same tempo and your response can follow
that tempo. You may well find yourself
responding in a manner contrary to your
actual knowledge merely because you
have sung his song at his tempo. Not only
try to think of your response, but think of
what the opposing attorney is trying to
elicit from you.

At times you are allowed to refresh
your recollection either with notes of
your own which must be made available
to the other attorney or with documents,
letters, or reports which had been written
by you or to you from someone else. In

these situations, read all of the document
or the portion which your attorney
directs you to read before testifying. Your
attorney should ask for a recess period
ically during lengthy testimony. It is most
dangerous for a witness to become
fatigued while testifying. Usually an hour
to an hour and a half is considered long
enough for one stretch. If your attorney
misses the boat on this matter, you as a
witness can ask the judge for a few
minutes for a break. During these breaks,
speak only to your attorney. Joviality or
friendliness with anyone on the otherside
may well be misunderstood by a juror.

In conclusion, some of you because of
the nature of your job may be called as
expert witnesses, i.e. one who due to his
or her educational background and / or
occupational experience is recognized as
having particular expertise in a specific
discipline. The only additional point in
that regard is that an expert witness is
allowed to give opinion testimony where
other witnesses are not. Generally, these
opinions will be asl(ed for in response to a
hypothetical question; that is, one which
simulates the facts which have been
brought out at the trial. Responding to
such questions is not different than
others. Follow the suggestions set forth
above and there should be no difficulty.

With this brief rundown, you should be
prepared to act in sterling fashion as a
witness, expert witness, and a stout
advocate of your position in any form of
product liability situation.
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Open Forum is an experiment in communications designed to give readers the
opportunity to share creative concepts in all aspects of coatings. Suggested topics
include color, formulation and manufacture, testing, and selection of raw materials.
These "tricks of the trade" need not be prepared formally such as research papers, but
should, however, be thorough in their preparation and presentation. Submissions
should be sent to "Open Forum" Editor, Journal of Coatings Technology, 1315 Walnut
St., Philadelphia, PA 19107.
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These subcommillee reports are for the use of the membership of ASTM Commillee 0·1111 continuing Its work and for the

Interest of readers In the activities of ASTM Commillee 0·1. The reports are not official actions of ASTM and may not be
quoted as representing any action or polley of the American Society for Testing and Materials.

December 1983 Subcommittee Reports
of ASTM Committee D-1

The December meeting of ASTM Committee D-I on Paint
and Related Coatings and Materials was held on December
11-14. 1983 at the Sheraton Hotel, Bal Harbour, FL.ln the three
and one-half days preceding the final report session and general
meeting of Committee D-I, 152 members and guests met in 146
scheduled meetings of D-I subcommittees and working task
groups. The present membership of Committee D-I is 494.

A Memorial Resolution was presented on the passing of
George G. Sward.

The Provisional Subcommittee on Masonry Treatments was
given permanent status as Subcommittee DO 1.47, with Robert
S. Shane as its Chairman.

Officer appointments were made as follows: Sub. DO 1.13 on
Consumer Affairs-R. S. Shane to replace S. B. Levinson as
Chairman; Sub. DOl.46 on Industrial Protective Painting
K. A. Trimber to replace D. M. Berger as Chairman; and Sub.
DO 1.52 on Factory-Coated Wood Products-So B. Schroeder
to replace R. C. Marck as Chairman.

R. J. Connor was appointed to the Executive Subcommittee
to replace E. E. Haney, who resigned.

D-I Officers for the years 1984-85 are: Chairman-J. C.
Weaver: First Vice-Chairman-J. M. Behrle: Second Vice
Chairman-So LeSota; Third Vice-Chairman-H. Fujimoto:
Recording Secretary-Harold M. Werner, and Membership
Secretary/Treasurcr-c. K. Schoff.

Highlights

The following projects of major interest to the coatings
industry warrant special emphasis:

VOC Determinations-Sub. DOl.21.56 will run a round
robin on water content of high water content coatings using a
new titrant in an effort to improve precision for calculating
VOC (D 3960 and in EPA Method 24).

Flocculation-Sub. DOl.23 invites suggestions on and seeks
participants in the development of a practice for identification
of Oocculation and determination of the degree in coatings.

Masonry Treatments-Sub. DOl.47 is the new permanent
number for this committee. It will not meet in Montreal, but
may have a separate meeting in the Fall in the U.S.

Swelling in Hardboard Siding-Sub. DO 1.52"B" continued
discussions on the problem of wctting and swelling of
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hardboard siding by surfactants in water-borne house paints.
Decided to work with AHA's Field Finishing task group to
increase precision of one of their test methods.

Coil Coated Metal-Sub. D01.53 is in great need of more
members, especially paint producers.

Paint Brushes and Rollers-Sub. DO 1.61 is developing a
round-robin for testing paint brushes and rollers. Seven
cooperators agreed to participate.

Future Meetings

"May 20-23, 1984-Montreal, Canada (Queen Elizabeth
Hotel)

January 20-24, 1985-0rlando, FL (Marriott)
June 23-26, 1985-San Diego, CA (Town & Country Hotel)
"January 12-17, 1986-New Orleans, LA (Sheraton New

Orleans)
June 15-20, 1986-Philadelphia, PA (Franklin Plaza Hotel)
"-Committee Weeks

New Standards

ew standards since the January, 1983, meetings of D-I
approved by the ASTM Committee on Standards in the
months: (subcommittee jurisdiction)

March, 1983

D 4145-83 Test Method for Coating Flexibility of Prepainted
Sheets (Sub .53)

D 4236-83, Practice for Labeling Art Materials for Chronic
Health Hazards (Sub .57)

August, 1983

D 4213-83, Test Method for Wet Abrasion Resistant oflnterior
Paint by Weight Loss (Sub .42)

D 4277-83, Practice for Testing Amino Resins (Sub .33)

October, 1983

D 4146-83, Test Method for Formability of Zinc-Rich
Primer /Chromate Complex Coatings on Steel (Sub .53)

D 4287-83, Test Method for Determination of Viscosity of
Paints and Varnishes at a High Rate of Shear by the ICI
Cone/ Plate Viscometer (Sub .24)

D 4288-83, Specification for Calcium Borosilicate Pigments
(Sub .31)
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November, 1983

D 4302-83, Specification for Artists Oil and Acrylic Emulsion
Paints (Sub .57)

D 4303-83, Test Methods for Relative Light-Fastness of
Pigments Used in Artists Paints (Sub .57)

New Standards since January 1983 in D-l Related Committees,
approved by ASTM Committee on Standards in the months:

D-33, Committee on Protective Coating and Lining Work for
Power Generating Facilities

April, 1983

D 4082-83, Test of the Effects of Radiation on Coatings Used in
Light- Water Nuclear Power Plants (Sub .02)

D 4227-83, Practice for Qualification of Journeymen Painters
for Application of Coatings to Concrete Surfaces of Safety
Related Areas in Nuclear Facilities (Sub .04)

D 4228-83, Practice for Qualification of Journeymen Painters
for Application of Coatings to Steel Surfaces of Safety Related
Areas in Nuclear Facilities (Sub .04)

June, 1983

D 4256-83, Test Method for Determination of the Decontamin
ability for Coatings Used in Light-Water Nuclear Power Plants
(Sub .02)

D 4258-83, Practice for Surface Cleaning Concrete for Coating
(Sub .05)

D 4259-83, Practice for Abrading Concrete (Sub .05)

D 4260-83, Practice for Acid Etching Concrete (Sub .05)

August, 1983

D 4261-83, Practice for Surface Cleaning Concrete Unit
Masonry for Coating (Sub .05)

D 4262-83, Method for Testing pH of Chemically Cleaned or
Etched Concrete Surfaces (Sub .05)

D 4263-83, Test Method for Indicating Moisture in Concrete by
the Plastic Sheet Method (Sub .05)

September, 1983

D 4285-83, Test Method for Indicating Oil or Water in
Compressed Air

October, 1983

D 4257-83, Practice for Design and Use of Safety Alert System
for Hazardous Work Locations in the Coatings and Lining
Industry (Sub .03)

G03 Committee on Durability of Non-metallic Materials

May, 1983

G 80-83, Test Method for Specific Cathodic Disbonding of
Pipeline Coatings (Sub .06)

The above listed standards will appear in the 1984 ASTM Book
of Standards.

Standard which await COS Approval

Committee 0-1
D 4301-83, Test Method for Total; Chlorine in Epoxy Resins
and Compounds

Committee 0-33
D 4286-83, Practice for Determining Contractor Qualification
for Nuclear Powered Electric Generation Facilities

AD HOC COMMITTEE
ON INDEXING

S. LeSota, Chairman

There was a general discussion and
concensus that the ASTM D-I index was
a mess. It was agreed to make corrections,
modifications, and additions on 3" x 5"
index cards so that they could later be
arranged in alphabetical order. It was
also agreed that this ambitious program
would take a long time and it was
recommended to the Executive Subcom
mittee that this ad hoc committee be
given permanent status as a part of the
DOl.18 Editorial Subcommittee. The
Executive Subcommittee agreed that it
will be a task group under Sub. DO 1.18.
The future designation will be Sub.
DO 1.18.02.
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DIVISION 1
ADMINISTRATIVE

SUBCOMMITTEE 001.07
GOVERNMENT CONTACTS

A. A. Chasan, Chairman

It was reported that, in its continued
reorganization, The Federal Supply Ser
vice of the General Services Administra
tion moved the standardization functions
(specification writing activities) of the
FSC class 8010 (paints) to Auburn, WA,
and classes 8030 (coatings) and 8040
(adhesives) to Kansas City, MO.

Federal Standard 141, which reverted
to the Army at Fort Belvoir, VA some
time ago, is going to be revised again. At
the present time technical comments are
being solicited to help in the rewrite. It is
anticipated that a preliminary document
will be circulated by the end of calendar
year 1984.

In a general statement affecting the
entire Federal government, the GSA has
been charged with the responsibility to
implement the use of metric designations

(SI units) dually with the inch-pound
system. No deadline has been set as yet.

In a surprise move the FSS of the GSA
announced that effective immediately it
would procure paints (FSC 8010) only
that conform to air pollution regulations.

Federal Standard 595. Colors. is being
reprinted. previous supplies having been
exhausted. A contract, administered by
the Government Printing Office. and
supervised by the FSS, has been let for
providing full sets, individual color cards,
fan decks, and the addition of new colors.
While metamerism is being controlled
through the use of several illuminants,
color matching will rely on visual exami
nations, and not on spectrophotometric
measurements as has been done in the
past. Moves to have the standard ad
ministered through private sources (e.g.,
ASTM E 12) have been ignored.

SUBCOMMITTEE 001.15
LECTURES & SYMPOSIA

H. A. Wray, Chairman

It was reported that H. E. Ashton will
present a talk on Canadian! United States
Standards Relationships at the May 1984
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meeting in Montreal. A symposium on
Computers in the Paint Industry was
suggested for the January 1985 meeting.
E. A. Praschan and J. J. Brezinski were
named as Cochairmen of this symposium.
C. K. Schoff and S. LeSota were named
to the committee. It was agreed to
recommend to the Executive Subcom
mittee that the symposium be held on
Monday afternoon and Tuesday morning
of the D-I session, with possibly a special
affair Monday night.

SUBCOMMITTEE 001.16
DEFINITIONS

S. LeSota, Chairman

The following definitions were sub
mitted for subcommittee letter ballot: for
deletion-industrial talc, nonasbestos
type; for revision-filler and plasticizer;
new additions-ball indent adhesion,
inorganic zinc coating, natural spreading
rate, organic zinc-rich primer, pigment,
storage stability, yellowing, flash rusting,
and volatile organic compounds (VOC).

DIVISION 20
RESEARCH

AND
GENERAL METHODS

SUBCOMMITTEE 001.20
SAMPLING, STATISTICS, ETC.

H. E. Ashton, Chairman

The chairman reported that D 3980
had been reviewed editorially. but the
galley proof had apparently been lost in
the mails so the final version could not be
checked. Consequently, the Practice had
not been sent to Committee E-II for
comment. It was suggested that E-il
would not be in a position to assist in
setting up a computer program. C. J.
Sherman volunteered to look into the
possibility of revising the E 180 program
or developing a D 3980 program for
analysis of interlaboratory test results.

I n connection with extending the D
3925 Sampling Practice, the chairman
reported that he only had been able to
review the ISO method, as the result of a
ballot, and the Bureau de normalisation
du Quebec method, which is based on
three ISO methods and one French stan
dard. Sampling procedures from E-15
and D-2 and one in U. S. Federal Test
Method Standard 141 will be evaluated.
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The subcommittee requests that head
quarters send a circular to D-I subcom
mittee chairmen requesting incorporation
of D 3924 and D 3925 where applicable,
and pointing out that D 3980 has been
completed and should be used by the
subcommittees for analyzing test results.
(D 3924 is environment conditioning.
D 3925 is sampling practice.)

SUBCOMMITTEE 001.21
CHEMICAL ANALYSIS OF

PAINTS AND PAINT MATERIALS

R. W. Scott, Chairman

DOI.21.l3, CoordinationofVOCStan
dards and Information, J. C. Weaver,
Chairman, reported that volatile organic
content (VOC) of water-borne coatings
as determined by Federal Method 24
(Fed. Register, Oct. 3, 1980) is thought to
be less precise on water-borne coatings
than on solvent base coatings. This EPA
method is based on, and cites, four
ASTM methods on liquid coatings for
density (D 1475), total volatile (D 2369),
and water contents by either GC(D 3792)
or Karl Fischer (D 4017), is less precise at
higher water contents up to 50 or 60%
water.

EPA will issue in early 1984, from its
Research Triangle facility in North Caro
lina, its detailed interpretation of its own
extensive analytical data upon samples of
practical solvent and water-borne coat
ings submitted by eight or more producers
in response to a July, 1982 general request
by EPA. This interpretation may influ
ence revisions of EPA's Method 24 for
better precision.

D 4017, "Water Content Determina
tion by Karl Fischer Titration," was
discussed as being the most possible cause
of poor precision in Method 24. Water
contents of large magnitude may be the
principal, but not sole, suspect variable in
the "Confidence Limit Calculations" of
Method 24. Volume solids content may
be another, especially on zinc dust primers
and other coatings with high pigment
contents. New displacement methods are
sought.

Precision or confidence limits calcula
tions are at variance between: (I) EPA
Method 24; (2) ASTM's general practice,
E 180; and (3) D-I's own D 3980 practice
on interlaboratory testing. Cooperation
is needed between Subs. DO 1.21.56,
D0l.20 and, hopefully, EPA, to find an
optimum treatment of such large magni
tudes of variables.

EPA's "VOC DATA SHEET-Deter
mination of Apparent VOC Content"
was criticized as being: (I) too complex;
(2) not in paint jargon; (3) with unneces
sary revelation of confidential formula
tions; and (4) inferior to that of improved
Method 24 or D 3960.

D 2369, on total volatile content, seems
precise enough for many conventional
solvent coatings, but not for inks which
contain high boiling volatile mineral oils.
The Sub. DOI.56.11, task group on
volatiles in inks, has completed one
round-robin and is starting another to
study the variables of sample film thick
ness in the oven for one or several hours,
always at 110°C, and 95 mm, as well as,
58 mm pans.

Exempt solvents, such as halohydro
carbons, are not provided for in Method
24 as yet. Sub. D01.21.55 has completed
further round-robins and another draft of
their GC method for this purpose, which
will need consideration in revisions of
Method 24 and D 3960.

DOI.21.22, Analysis of Electrocoat
(EI C) Bath Samples, W. Van Der Linde,
Chairman, received negatives and com
ments on all four items on a recent
concurrent ballot. Since revisions are
extensive as a result of this, all four
methods will be resubmitted for ballot.

Two proposed new methods were
distributed for review: (I) "Weight percent
Determination for Solvents and/ or
Amines in Electrocoat Baths and Perme
ates by GC," prepared by P.D. Souchek,
of DeSoto, and (2) "Test for Determina
tion of Cation Contaminants in Electro
coat Samples," prepared by H. D. Swaf
ford, of Glidden. These methods will be
discussed at the May meeting. Four
cooperators have agreed to participate in
any proposed round-robin to evaluate
these methods.

DO1.21.26, Revision ofD 2697, Volume
Nonvolatile (VNV), M. E. Sites, Chair
person. In the absence of Chairperson
Sites, H. Fujimoto chaired the meeting.
The present status of the revised method
for determining VNV was reported. Edi
torial comments received from a task
group ballot have been incorporated.
There was a question on the E 180 based
statistical handling of the data. Following
a review by H. E. Ashton, the revised D
2697 will be submitted for concurrent
Sub. DOl.21 and Committee D-I ballot.

Mr. Fujimoto stated that a new quick
and clean method to determine the
density of the dried paint film is under
investigation and its feasibility for a
round-robin will be reported at the next
meeting. In place of the stainless steel
discs used in D 2697 and the weighing in
air and in water, the film density is
determined with Quantachrome's gas
pycnometer which measures the volume
of heli um displaced by a known weight of
paint film.

DOI.21.27, Low Temperature Furnace
Ashing, W. V. Moseley, Jr., Chairman,
reported that the method for "Pigment
Content of Paint by Low Temperature
Furnace Ashing (450°C)" has been sub-
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mitted for the next D-I letter ballot. The
method has been revised since the last
ballot of Sub. DOl.21 to reflect all
technical and editorial comments. A
precision statement has been added based
on the statistical evaluation data furnished
by PPG. Comments were made on the use
of aluminum dishes for this method and
also for D 3723, "Pigment Content of
Water Emulsion Paint by Low Tempera
ture Ashing." This method uses porcelain
dishes, but D 3723 uses aluminum dishes,
which lose weight when heated to 450°C.
The chairman will investigate the alumi
num dish problem. G. Cunningham ob
served that some of the new thinner gauge
aluminum dishes lost solvent by permea
tion. Sub. DO 1.33.26 will be advised of
the weight loss problem with the alumi
num dishes.

DO/.2/.42, AAS Ana/ysisofPigments,
W. Y. Moseley, Jr., Chairman, reported
the results of the ballots on "Standard
Method of Test for the Atomic Absorp
tion Analysis of Titanium Dioxide Con
tent in Pigments Recovered from Whole
Paint." A negative from H. E. Ashton
was found persuasive. His recommended
changes and comments from other per
sons will be incorporated, where ap
plicable. The corrected and revised
method is now ready for Society ballot.

DO/.2/.48, Analysis of Zinc Hydroxy
Phosphite Pigments, L. Dicarlo, Chair
man, reported that a round-robin had
been conducted since the last meeting for
the determination of zinc oxide and
phosphorus acid in zinc hydroxy phos
phite pigment. Two samples, which repre
sented two levels of ZnO, were tested by
five collaborators. The zinc content was
determined by EDTA titration and calcu
lated as zinc oxide. The phosphorus
content was determined colorimetrically
and calculated as phosphorus acid. The
results appeared encouraging. A statisti
cal review and precision statement will be
generated by Mr. Cunningham, of PPG.
The first draft will include a "Bias
Statement" to conform to ASTM Style
and Format. After submission to the
editorial subcommittee it will be sub
mitted to Sub. DO 1.21 ballot.

DO/.2/.53, Trace Levels ofMonomers
in Paints, J. Benga, Chairman, discussed
the proposed method for determining
free monomers. It was stated that the
urgency of the regulation on controlling
free monomers in paints has been relaxed,
but the need for a method still exists. This
is especially true since the method could
be used for in-house quality control. It
was agreed to conduct another round
robin. Particular care will be taken to
ensure sample integrity.

The work on a capillary method for
free monomers will be suspended temp-
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orarily. A solicitation was made for a
tentative method for determining free
isocyanates.

DO/.2/.55, Halohydrocarbons in Coat
ings, C. Niemi, Chairperson, revised the
proposed method for determining halo
hydrocarbons in coatings to fit ASTM
form and style. The round-robin data was
submitted to a member of ASTM's
Committee E-Il for statistical analysis.
The rewritten method was then sent to
Mr. Ashton for review and comment. He
revised the method to fit other G LC
methods such as D 3362 and D 3892. In
addition, he objected to the manner in
which the data was statistically inter
preted. He recommended using D-I's
modification of E 180. This has been
done. The corrected method with an
added "Bias Statement"and placement of
Sl units in a primary position with U. S.
units in parentheses will now be submitted
to Sub. DOl.21 ballot.

DO/.2/.56, Revision of D 3960, Calcu
lating VOC in Paints. M. E. Sites,
Chairperson. Mr. Fujimoto chaired the
meeting. Results of the second round
robin, which included two water-reducible
coatings, indicated both water determina
tion methods used, i.e., D 3792 (GC
method) and D 4017 (Karl Fischer
method), showed poor precision, which in
turn, affected the YOC calculations. D 40 17
gave repeatibility of 28.72% relative and a
reproducibility of 71.21% relative. YOC
obtained using D 3792 developed repeat i
bility statements of 31.91% relative and
reproducibility of 87.45% relative. Mr.
Cunningham reran the data using E 180,
but kept the % water values constant. He
reported an improvement in repeatibility
(single analyst) to 20.74% relative and a
reproducibility (multilaboratory) of
25.26%. However, these reported values
were less precise than the 2.65% relative
repeatibility and 5.92% relative repro
ducibility obtained for solvent-reducible
coatings. It appears poorer precision for
YOC are obtained with water-reducible
systems.

K. Leavell brought to the attention of
the group a new method to determine
water content of coatings his laboratory
found to be better than the GC or Karl
Fischer methods. This method uses the
titrant, "Hydranal,'" which does not use
pyridene. The reagent is supplied by
Crescent Chemical Co. Relative errors of
around 8% for water below 1%, 0.8%
error in the I to 10% range and 0.7%
above 10% are claimed for this method.
The task group voted to initiate another
round-robin on water-reducible paint
systems using this titrant. In addition, the
collaborators will be asked to determine
the YOC of the test coatings. Three
sa mples with high water content to be
tested are; (I) an electrodeposition primer,

(2) household paint and (3) a water
reducible can coating.

DO/.2/.?2, Metals in Air Particulate
Samples, L. Dicarlo, Chairman, reported
that the seventh draft of "Determination
of Lead and Chromium in Air Particu
lates by Atomic Absorption Spectros
copy" passed the D-I ballot with no
negatives. It will be submitted for Society
ballot.

DO/.2/.80, Exploratory Analytical Re
search, K. Leavell, Chairman, discussed
the new method for improving the current
method for determining water content by
the Karl Fischer titration method using
the new titrant, "Hydranal,'" as reported
under Sub. D01.21.56.

Quantitative Fournier Transform In
frared (FTIR) was suggested as one area
for committee action. R. W. Scott agreed
to write up a general method for FTIR
usage which could be applied towards a
current ASTM approved method, such as
hydroxyl numbers. The method will not
be specific, but a general practice.

Current SEC methods for coating
vehicles are considered out-of-date. Mr.
Cunningham agreed to look into this area
to see what might be done to update
existing methods or generate a method
using the latest and best available tech
nology.

SUBCOMMITTEE 001,22
HEALTH AND SAFETY

H. A. Wray, Chairman

Six standards have gone through D-I
ballot since the June meeting. Negatives
have been resolved and, where appropri
ate, comments will be included in the
standard. Of the six, five will now be
submitted for Society ballot. Only 0
1310, "Flash Point and Fire Points of
Liquids by Tag Open Cup Apparatus,"
will need additional drafting. specifically
to show new information on calibrating
liquids and to clarify the correction factor
equation.

A new task group has been established
for determining precautionary statements
to be used in ASTM D-I standards. J. J.
Brezinski will be the chairman. The
establishment of this task group is con
sidered necessary because of the action of
Committee D-2 on Petroleum, the pro
liferation of various precautionary state
ments in D-I and the anticipated OSHA
regulations on hazard information on
approximately 600 materials. It is ex
pected that the information coming from
this new task group will provide recom
mendations for ASTM policy regarding
precautionary statements.

The chairman of the Coordinating
Committee on Flash Points (CCFP)
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reported that a comprehensive manual
relating to flash point methods and the
history of flash point testing has been
drafted and is now being edited by a
committee chaired by Dr. David Lewis,
of Great Britain, in cooperation with
Mary Williams, of the U.S. Coast Guard.
This manual will serve as a useful tool for
both Industry and Governmental Regu
lating Agencies.

SUBCOMMITTEE 001.23
PHYSICAL PROPERTIES OF

APPLIED PAINT FILMS

M. P. Morse, Chairman

DOI.23.IO. Adhesion, H. E. Ashton,
Chairman, reported that work is continu
ing on determining if the tape pull-off
adhesion test can be used on thick films.
Difficulty has been encountered in ob
taining good cross-hatch cuts in thick
films. Attempts will be made to devise a
satisfactory cutting tool. Evaluation of a
tensile pull-off method is continuing.
D 2I97, "Adhesion of Organic Coatings"
is being revised to eliminate the method
for measurements by the Arco Micro
Knife. The revision will be submitted for
D-I ballot.

DOI.23./l. Wet Film Thickness, H. A.
Ball, Chairman, has revised the new
practice for measuring wet film thickness
with notch gauges to include the numer
ous suggested changes received from the
D- I letter ballot. The revised version will
be submitted to concurrent Sub. DO 1.23
and Committee D- I letter ballot.

DOI.23.12. Dry Film Thickness. K. A.
Trimber, Chairman, has revised D 1005,
"Measurement of Film Thickness with
Micrometer," to include measurements
on free films and films on substrates using
stationary mounted and hand-held mi
crometers. A round-robin has been com
pleted to determine the precision of the
method. The data obtained will be
analyzed and a precision statement will
be formulated. The method will then be
submitted to concurrent ballot.

DOI.23.14. Hardness and Abrasion
Resistance, will revise D 1474, "Indenta
tion Hardness." by eliminating the method
for using the spherical indentor. This
revision will be submitted to D-I letter
ballot. The draft of a new method for
determining hardness by pendulum damp
ing was submitted to D-I letter ballot.
The several suggested editorial changes
received have been incorporated in the
method. The revised draft will be sub
mitted to Society ballot.
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DOI.23.15, Slip Resistance, reported
that a method for measuring the static
coefficient of friction of coating surfaces
has been approved by subcommittee
ballot. The suggested changes received on
the ballot have been incorporated and the
new draft will be submitted to D-I ballot.
A round-robin is planned to determine
the precision of measurements by this
method.

D.OI.23.16, Water Permeability of
Paint Films. was activated to determine if
method D 1653 should be retained or
should be withdrawn in favor of using
method E 96. It was decided that D 1653
should be retained in a revised form that
will include the desirable features of E96.
A revised draft will be submitted to the
task group members in the near future.

SUBCOMMITTEE 001.24
PHYSICAL PROPERTIES OF

LIQUID PAINTS &
PAINT MATERIALS

C. K. Schoff, Chairman

Current DO 1.24 activities of interest
include: (I) Completion and publication
(by the end of 1983) of D4287, "Viscosity
of High Rate of Shear by ICI Cone! Plate
Viscometer"; (2) Development of a series
of precision statements for the three
methods contained in D 2196, "Rheolog
ical Properties of Non-Newtonian Mate
rials by Rotational (Brookfield) Viscom
eter"; and (3) Working on a major
revision of D 4212, "Viscosity by Dip
Type Viscosity Cups." Due to consider
able differences between Zahn and Shell
cups, including cup standardization, or
lack of it, precision, and possibility of
checking and calibration, this test method
is being split into separate Zahn and Shell
cup sections.

New projects include writing methods
for: (I) Direct current volume resistivity
for liquid coatings and related materials
(including solvents) based on the Rans
burg tester (Task Group on Electrical
Properties of Liquid Coatings), and (2)
Low shear viscosity (Task Group on
Rotational Viscometers).

A planned project for which sugges
tions and participants are invited is a
practice for the identification of floccula
tion and determination of the degree of
flocculation of coatings. Such a practice
could include viscosity measurements,
microscopy and optical techniques. The
first meeting regarding this project will
occur at the May 1984 meeting in
Montreal.

SUBCOMMITTEE 001.26
OPTICAL PROPERTIES

C. J. Sherman, Chairman

DOI.26.02. Color Measurement. C. S.
McCamy, Chairman, reported that a
revision of D 3I34, "Selecting and Defin
ing Color and Gloss Tolerances of Opaque
Surfaces and Evaluating Conformance,"
that includes the comments from the
latest ballot will be submitted to Sub.
DOl.26 ballot.

D 1535, "Specification of Color by the
Munsell System," received a negative and
several comments on the ballot. The
negative was found persuasive. A revision
will be submitted for concurrent Sub.
DO 1.26 and Committee D-I ballot.

D 2244, "Instrumental Evaluation of
Color Difference of Opaque Materials,"
will be revised to simplify for coatings
and be balloted by Sub. DO 1.26.

Adraft ofa proposed standard practice
of defining, selecting, and maintaining
color standards will be balloted by the
subcommittee.

DOl.26.06. Hiding Power. L. Schaeffer,
Chairman, reported that D 344, "Relative
Hiding Power of Paints by Visual Evalu
ation of Brushouts," received two nega
tives and several comments on the latest
ballot. One negative was withdrawn. The
negative by J. DeWilde was found to be
not persuasive. The comments will be
incorporated in the method and it will be
submitted for Society ballot.

D 2805, "Hiding Power of Paints," will
be reviewed and submitted for ballot.

DOI.26.11. Gloss and Goniophotome
try. R. S. Hunter, Chairman, will in
corporate comments from the latest ballot
into the proposed Method for Visual
Evaluation of Gloss of Similar Appear
ance and submit it for Society ballot.

A version of D 523, "Test for Specular
Gloss," to bring it closer to the ISO
method will be balloted by the subcom
mittee. A proposed method for Distinct
ness of Reflected Image test will be
drafted and submitted for Sub. D0l.26
ballot.

DOI.26.23, Retroreflectance of Hori
zontal Coatings. N. L. Johnson, Chair
man, reported that the title of D 4061 has
been changed to "Retroflectance of Hori
zontal Coatings" and a revision of the
method that references E 808 and E 809,
which are general methods of retroflec
tion, will be balloted by Sub. DO 1.26.

New Business-D 332, "Tinting
Strength of White Pigments," D 2745,
"Instrumental Tinting Strength of White
Pigments," and D 3964, "Selection of
Coating Specimens and their Prepllration
for Appearance Measurement," will be
reviewed for reapproval.
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Attention is called to the E-12 Sympos
ium on Appearance to be held on
Wednesday, May 23, 1984, in Montreal.

SUBCOMMITTEE 001.27
ACCELERATED TESTS FOR

PROTECTIVE COATINGS

E. A. Praschan, Chairman

A negative by Harry Ashton on the
DO I ballot (83-04) for 0-2454, "Standard
Practice for Determining the Effect of
Overbaking on Organic Coatings," was
withdrawn when the subcommittee agreed
to the editorial changes recommended.
This practice with the editorial changes
will be sent on to Society ballot.

Editorial changes of two other stan
dards which were on the 001 (83-4) ballot
(0-1654, "Evaluation of Painted or
Coated Specimens Subjected to Corrosive
Environments," and 0-2485, "Coatings
Designed to be Resistant to Elevated
Temperatures During Their Service Life")
were made in accordance with comments
by Mr. Ashton. These will also be
submitted to Society ballot.

DOl.27.02 Water Tests, G. Grossman,
Chairman, reported that a recent round
robin to compare various water tests gave
unsatisfactory results because of a lack of
blistering on the panels used. A new
round-robin will be held using panels
having a different coating system which,
based on screening tests, should produce
blistering.

DOl.27.04 Light and Water Exposure
Apparatus, S. Totty, Chairman, reported
that a new draft of the proposed standard
practice for the use of fluorescent UV I
condensation apparatus has been written
containing changes recommended in re
plies to a previous subcommittee ballot.
This will be placed on the next DO I
ballot.

DOl.27.09 Corrosion, R. Williamson,
Chairman, distributed and discussed a
paper on cyclic testing which compared a
number of cycle tests used worldwide.
While test work is not completed it
appears that specific cycles might dupli
cate the type of corrosion failure observed
in actual practice. The chairman and a
couple of other group members will meet
to decide details of the "best" cycle tests
for a task group round-robin.

DOl.27.l0 Accelerated Outdoor
Weathering, M. Morse, Chairman, dis
tributed data showing that gloss loss and
color change values obtained after 8
months on the new EMMA (nighttime
wetting) cycle at DSET Laboratories
compared favorably with values obtained
after 24 months Florida 5° S open rack
exposure. The comparison of these
EMMA n.t.w. values to previously ob-
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tained Florida 5° S black box values was
not quite as good. It is planned to make
further comparisons ofa modified EMMA
n.t.w. cycle (slightly higher paneltemper
atures) to Florida 5° S (open rack and
black box) with a series of automotive
coatings.

Plans are underway to determine if the
exposure of coil coatings on plywood
backed racks will provide a useful method
of accelerating their degradation.

DOI.27.11 Revision ofD-2485, J. Rob
bins, Chairman, reported that 0-2485,
"Coatings Designed to be Resistant to
Elevated Temperatures During Their
Service Life," has been approved on 01
ballot. Several editorial changes based on
comments by M r. Ashton have been
made and it has been passed on for
Society ballot. This task group will
become inactive.

DOl.27.14 Filiform Corrosion, R. De
Graaff, Chairman. This group meeting
was chaired by Frank Lutze in the
absence of the chairman. A round-robin
will be conducted with several paint
systems to determine if the formtion of
filiform corrosion can be accelerated by
increasing the temperatures specified in
the current method (0-2803) up to
140°F. Results of this evaluation should
be available for the next meeting.

DOI.27.17 Evaluation of Weathering
Effects, A. Allen, Chairman, intends to
update the methods for evaluating the
degree of weathering effects (0-660, 0
661, 0-662 and 0-772). The chairman
brought a rough draft of a revision of
0-660 (checking) for discussion. Several
changes were suggested in the sections
covered in the meeting and the chairman
will revise the draft for further discussion
at the next meeting.

SUBCOMMITTEE 001.28
BIOOETERIORATION

O. L. Campbell, Chairman

DOI.28.01 Package Stability, W. B.
Woods, Chairman, reported that paint
samples and culturcs of the bacteria
species P. aeruginosa have been sent to
laboratories participating in a round
robin to evaluate the Presumptive Chal
lenge Test Method for determining the
capacity of preservatives to prevent micro
bial spoilage of paint.

DOI.28.02 Rapid Determination of
Enzyme Presence, A. J. Desmarais, Chair
man. A round-robin test will be initiated
to evaluate a method using a low substitu
tion carboxymethylcellulose and Cellulase
1000 (enzyme).

DOI.28.04 Resistance ofPaint to Algae
Allack, W. B. Woods, Chairman. A
tentative procedure for testing algae
resistance was discussed. Preconditioned
acrylic paint films on birch tongue depres
sors and fresh cultures of the algae
Oscil/atoria will be supplied to labora
tories participating in the round-robin
testing.

DOI.28.05 Recoating Mildewed Sur
faces, D. L. Campbell, Chairman, re
ported the results of the 0-1 letter ballot
on the "New Standard Guide for Deter
mining the Presence of and Removing
Microbial (Fungal or Algal) Growth on
Paint and Related Coatings." Several
good suggestions were made for revision.
These will be incorporated into a new
draft and submitted for concurrent Sub.
001.28 and Committee 0-1 letter ballot.

SUBCOMMITTEE 001.29
SUBSTRATE PREPARATION

FOR COATING TESTING

S. O. Ozenich, Chairman

Final details for the proposed round
robin on sandblasted panels were dis
cussed. It was agreed that: (A) Panels
should be blasted on the edges; (B) Panels
should be precleaned before blasting; (C)
Only virgin sand should be used for the
test; and (D) All sides and edges should be
coated.

It was further agreed that enough
details had been agreed upon and that the
chairman should send a letter and details
of the proposed testing to all Sub. 001.29
members and the members of Subs.
001.23 and 001.27 to obtain comments
and to secure at least four cooperators.

The chairman agreed to submit the
details within the month to allow enough
time to investigate comments and sugges
tions before the May meeting. After all
comments have been received the sub
committee will begin drafting the recom
mended practice for preparation of sand
blasted panels for testing.

DIVISION 30
PAINT MATERIALS

SUBCOMMITTEE 001.31
PIGMENT SPECIFICATIONS

C. W. Fuller, Chairman

Items for reballot were discussed. As a
result, nine standards were prepared in
proper format and given to Dorothy
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Savini immediately following the meeting.
They were D 83, D 211, D 520, D 475,
D 480, D 476, D 2218, D 3619 and D
XXX, "Zinc Hydroxy Phosphite Pig-
ment."

D 964, "Copper Powder for Use in
Antifouling Paints," will be reviewed by
D. C. Kinder and submitted for the
February ballot.

D 603, "Aluminum Silicate Pigments
(Hydrous)," will be reviewed and rebal
loted in 1984.

There were comments and a negative
on D 83, D 211, and D 2218 by Mr.
Ashton. His comments were accepted
with the exception of changing %PbCrO,
content in Table I of D 211. The
committee ruled that raising this % to the
higher level was not allowed since the
lower level is being produced. Mr. Ashton
later withdrew the negative.

Task Group Chairman W. Hart re
ported on the E-34 meeting with respect
to E 848. There were three areas of
concern. E-34 recommended: (a) Delete
requirement for engineering controls, (b)
Change PEL to 0.05 mg Cr. (current
OSHA level), and (c) Labeling. Sub.
DOI.3I will request ASTM headquarters
to supply copies of E 848 to the Sub.
DO 1.31 members on hazards of insoluble
chromates.

Comments by Mr. Ashton on the
revision of D 153, "Specific Gravity of
Pigments," were reviewed and accepted.
D. C. Kinder will revise D 153 and submit
it for reballoting.

Sub. DO 1.31 received a draft proposal
from the Department of thc Navy for
revision of D 79, "Specification for Zinc
Oxide," so that requirements of MI L-Z
15486A would be covered. Mr. Kinder
will revise D 79, incorporating these
suggestions and submit it for Sub. DOI.31
ballot.

Doug Ruddick, of New Jersey Zinc,
accepted appointment as Vice-Chairman
of Sub. DO 1.31.

SUBCOMMITTEE 001.33
VARNISH & RESINS,

INCLUDING SHELLAC

A. C. Abbott, Chairman

The subcommittee chairman will send
a questionnaire to resin producers re
garding the current methods used to
determine color. This is in response to
questions raised on color standards by
two major resin producers at the Sub.
DO 1.33 meeting.

Task group chairman are needed for
the urethane, alkyd and emulsion groups.
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D0I.33.01, Varnish. H. A. Ball, Chair
man, reported that a second draft of a
major revision of D 154, "Guide to
Testing Varnishes," will be submitted for
concurrent ballot of Sub. D0l.33 and
Committee D-I.

DO1.33.24. Nitrogen Resins. J. Smith,
Chairperson, reported that D 4277, "Stan
dard Guide for Testing Amino Resins,"
has completed Society balloting. The first
draft of a test method for determination
of free formaldehyde in amino resins was
discussed. Preliminary screening of the
method in PPG's laboratories will be
conducted prior to round-robin testing.
Cooperators for a round-robin on the
analysis of melamine formaldehyde resins
by C-13 NMR are being sought.

DO1.33.25, Polyvinyl Chloride and
Polyvinyl Butyral. J. J. Brezinski, Chair
man, will devise a questionnaire for
distribution to determine the need to
expa nd the scope of this group to include
water-soluble resins.

SUBCOMMITTEE 001.35
SOLVENTS, PLASTICIZERS

AND CHEMICAL
INTERMEDIATES

L. R. Thurman, Chairman

DOI.35.01. Hydrocarbon Solvents.
S. A. Yuhas, J r., Chairman, reviewed the
proposed restructuring of Sub. DO 1.35
into four task groups. It was reported that
D 891 still remains active under Commit
tee E-15's jurisdiction. Either D 891 or
D 1298 is permissible as a method for
determining apparent specific gravity.
D. L. Ahlberg suggested that D 4052 be
considered as a specific gravity test. This
is based on the Mettler-Parr electronic
instrument.

The passing of Carlye Lochboehler, of
the U. S. Army ARRADCOM, was
noted with deep regret. She was an active
member of the task group and Sub.
DOI.35 and championed the cause for
referencing Federal Standard PPP-2020
in ASTM solvent spec's.

DOI.35.02. Oxygenated Solvents.
T. H. Golson, Chairman, held a discus
sion on guidelines for a general safety
caveat that would be used in standard
specifications.

DOI.35.03. Chemical Intermediates.
J. R. Morrison, Chairman, reviewed the
proposed standard for 2-ethylhexanol
with the decision to develop two sets of

properties, one for a "regular" grade and
one for a "monomer" grade. It was also
pointed out that E-15 is developing a
capillary GC method which should be
available for discussion at the May
meeting.

Old Business-The current safety
caveat is to be used only in test methods
or in a specification which contains
detailed test procedures. A safety caveat
to be used in specifications was discussed
for proposed inclusion in the blue book.
Its wording is as follows: "The material
specified in this standard is hazardous if
improperly handled. This standard does
not purport to address all of the safety
problems associated with the use of this
material. It is the responsibility of who
ever uses the material to consult and
establish appropriate safety and health
practices and to determine the applica
bility of regulatory limitations prior to
use (see section _)." It is suggested that
this caveat appear in the scope of specifi
cations, where necessary.

J. J. Brezinski was concerned over the
safety statements presented in the specifi
cation for formaldehyde and 2-methoxy
ethanol. After considerable discussion,
the following statement was arrived at for
formaldehyde (to be used in addition to
the above caveat in the scope): "Formal
dehyde and formaldehyde solutions are
toxic and exposure to them should be
minimized to avoid acute effects and
possible sensitization. Consult your sup
plier's safety data sheet for specific
hazard information." For 2- methoxy
ethanol the following statement was
established: "2- Methoxyethanol is haz
ardous. Avoid skin and eye contact and
inhalation of its vapors to prevent possi
ble adverse health effects. Consult your
supplier's safety data sheet."

The proposed standard specification
for 2-ethylhexanol will contain properties
for two grades.

Either D 891 or D 1298 is permissible
for determining apparent specific gravity.

New Business-A proposal for reor
ganizing the task groups within the
subcommittee was discussed. The pro
posed four groups would be: Solvents,
Reactive Monomers, Chemicallntermed
iates, and Plasticizers. Additional in
formation will be sent to Sub. DO 1.35
members.

Two new standards were proposed,
one for the consolidation of all n-butyl
acetate specifications and the other for all
the ethyl acetate specifications.
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DIVISION 40
PAINT PRODUCTS
APPLIED ON SITE

SUBCOMMITTEE 001.41
CRITERIA FOR THE PURCHASE

OF COMMERCIAL PAINTS
AND COATINGS

R. A. Brown, Chairman

The chairman stated that the objective
of the subcommittee is to develop a
method for the purchase of commercial
paints and coatings. He said there is
sufficient evidence from past meetings
that such a method is needed. State and
local government agencies say they do
not have the funds to maintain labora
tories staffed with chemists who can write
specifications and test paint performance.
Even the Federal government has closed
many paint testing laboratories and have
eliminated many jobs formerly held by
paint chemists. Institutional purchasers
of paint are also faced with making
buying decisions without any technical
back-up.

The Office of Management and Budget
(OMB) is telling Federal government
agencies that they must buy commercial
products whenever such products meet
their needs-rather than writing specifi
cations to cover the procurement of
special products.

W. V. Moseley, Jr., of the State of
Virginia, prepared a modified version of
the method his state uses to purchase
commercial paints. This "Guide for Pur
chasing Architectural Paints" was sub
mitted to Sub. D01.41 ballot following
the June 1983 meeting of the subcommit
tee. Results of the ballot were: 13 affirma
tive, 6 negative, and 9 abstaining. Com
ments which accompanied the negative
ballots showed a great deal of thought
and consideration. The negative ballots
were discussed in detail. Although there
were other basic differences of opinion
which could not be resolved, some of the
suggestions could be incorporated into
the document.

The subcommittee encouraged Mr.
Moseley to modify and rewrite his docu
ment and again submit it for Sub. DO 1.41
ballot. A group of Federal government
agency representatives volunteered to
write a proposed standard for Latex Wall
Paint and submit it to Sub. DOI.41 before
the May 1984 meeting. These were Irving
Bloom, of Naval Facilities Engineering
Command; Mary McKnight, of National
Bureau of Standards, and Jesse Neal, of
U.S. Air Force.

The chairman urged any interested
institutional or government purchasing
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groups to submit an outline of the help
they need in purchasing paint products.

Basic differences of opinion among
Sub. D01.41 members still exist, which
has made it impossible, to date, to come
up with a method for purchasing com
mercial architectural paint products,
which is satisfactory to both paint manu
facturers and paint purchasers.

SUBCOMMITTEE 001.42
ARCHITECTURAL PAINTS

R. H. Rowland, Chairman

DOI.42.02, Practical Soil and Stain
Removal, C. Tatman, Chairman. In the
absence of the chairman, W. Dean chaired
the meeting. The results of the Fall 1983
Sub. DOl.42 and Committee D-I ballot
Item 71 were discussed. The two negatives
received from Mr. Ashton and J. DeWilde
were found to be persuasive. These
changes along with three editorial com
ments will be incorporated into the
revised method and be reballoted.

D01.42.04, Wet Adhesion, F. Winkel
man, Chairman, did not meet since the
planned round-robin had not gotten
underway. The method and the materials
will be distributed to the 10 cooperators
shortly.

D01.42.06, Standard Practicefor Test
ing Latex Semi-Gloss and Gloss Paints,
S. LeSota, Chairman, reviewed the third
draft of Recommended Practices for
Testing Interior Latex Semi-Gloss and
Gloss Paints. Minor editorial changes
were made and Mr. Ashton's critique is
being awaited prior to submitting it for
Sub. DOl.42 ballot.

D01.42.16, Opacity (Practical
Method). R. Armstrong, Chairman, re
ported that as a result of the last round
robin, several comments and suggestions
were made in order to improve the
method. It was suggested that three-inch
rollers, made from standard nine-inch
rollers, be used to reduce the size of the
test panel required. Such rollers, as
supplied by EZ Paintr, will be used for
the upcoming round-robin. A suggestion
to use a new roller for each test sample
was considered. Conditioning of the
rollers with the test paint prior to the
application of the paint will be specified
in the procedure. The procedure will also
specify placing the panel in a vertical
position during the application. For the
upcoming round-robin, paints will con
tinue to be applied at a specified spreading
rate. Future round-robin work will at
tempt to rank various paints for practical
hiding when applied at the so-called
natural spreading rate.

D01.42.17, Roller Spaller. J. Price,
Chairman, heard a summary of the work
to date and then saw a comparison of the
results obtained using the old notched
spool versus the new notched spool,
which has four times as many points for
the generation of spatter. The new notched
spool will be used in the upcoming round
robin which should be completed priorto
the Montreal meeting.

D01.42.18. Block Resistance. U. Jack
son, Chairman. This is a new task group
and will meet for the first time in
Montreal. Anyone interested in working
up a method for block resistance is urged
to attend.

SUBCOMMITTEE 001.44
TRAFFIC COATINGS

R. L. Davidson, Chairman

D01.44.01, Thermoplastics, J. O'Brien.
Chairman, announced that samples for
the present round-robin have been dis
tributed. The tests will include bond
strength, abrasion resistance, directional
reOectance, and effects of freeze-thaw.
Results should be available for the May
meeting.

D01.44.02, Traffic Paint. J. Atkins,
Chairman, reviewed all Sub. DOI.44
standards and set a deadline of May 1984
for updating all of them for full compli
ance. D 2205, "Standard Practices for the
Testing of Traffic Paint," will be sub
mitted for concurrent Sub. DOl.44 and
Committee D-I ballot. D 913, "Evaluat
ing Degree of Wear of Traffic Paint," will
be the subject of a round-robin to
generate data for a precision statement.

D0I.33.03, Night Visibility, discussed
the "Mrs. Casey" letter sent to GSA
concerning the use of glass beads for
night visibility on airport runways. Dis
cussions are underway with GSA and this
matter is reaching a satisfactory conclu
sion. The statistical results on the tests
run on gradations and rounds have not
been received. Both of these tests are
being reevaluated and may necessitate
another round-robin. Thisdata should be
available by the January 1985 meeting.

A discussion on retroreOectometers
was held to bring everyone up to date. It
was decided to have a test guideline
written for retroreOectometer use. This
will be done by J. Ritter for discussion at
the next meeting. The test panels which
will be used for horizontal testing will be
available for testing.
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SUBCOMMITTEE 001.45
MARINE COATINGS

L. S. Birnbaum, Chairman

DO/.45.05, Algae Control, C. D. Stev
ens, Chairman, reviewed in detail a draft
of a proposed Standard Method of Test
for the Evaluation of Antifouling Algal
Fouling Control Efficacy. Of special
significance was the subcommittee con
sensus that separate performance rating
values be assigned for macro-algal fouling
(slime). Chairman Stevens agreed to
prepare a revised draft incorporating
comments for circulation to Sub. DO 1.45
members.

DO/.45.07, Antifouling Rating, C.
Perez, Chairman, was advised that there
was no additional data received from
Pearl Harbor. Panels exposed at Miami
for 20 months were made available for
inspection at the Miami Marine test site
at 5:00 p.m. as well as photographs of
panels exposed at the Battelle site.

D01.45.06, Dynamic Testing, D. Laster,
Chairman, discussed sections of the draft
of a Standard Test Method for Marine
Antifouling Systems under Hydrody
namic Flow which had not been reviewed
at the June meeting. Changes will be
incorporated into a new draft and dis
tributed by mail for comment.

DO/.45 Business-A subcommittee bal
lot to determine new areas and priorities
of interest for seven proposed projects for
activation was reviewed. An arbitrary
rating scheme based on interest and
desired priorities showed prime support
for performance specifications for marine
coatings (score of 20) and inspection of
ships for performance of underwater hull
systems (score of 18) followed by ablation
rates of bioactive materials (score of 8
each). The chairman advised attendees of
action initiated by F-25.02 on the first
two items. After some discussion, it was
agreed that F-25.02 should take the lead
in managing these two projects, but that
Sub. DO 1.45 members be kept advised of
progress so they could comment on
documents prepared. It was suggested
that Sub. DO 1.45 members submit appli
cations for membership in F-25.02 so
they may receive documentation for
comments and voting. Chairman Birn
baum agreed to serve as liaison and to
keep Sub. DO 1.45 members informed.

A motion was passed to activate a
project on the rate of release of biocides
from antifouling paints. The chairman
agreed to circulate drafts of proposed
methods received as a result of a No
vember 15, 1983 request to Sub. DO 1.45
members and to look for a group chair
man.

It was the consensus that action on
activation of a method on ablation rate be
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deferred in view of overlap with Hydro
dynamic Flow Test.

The chairman distri buted copies of a
proposed performance type Military
Specification for Antifouling Paint, dated
November 9, 1983, which was forwarded
to industry by the Navy for comments
and recommendations, for response by
the end of December 1983. Several of the
attendees expressed a desire to review the
document and felt there was insufficient
time for possible preparation of com
ments to meet the Navy deadline. Ac
cordingly, the chairman agreed to prepare
a letter to the Navy requesting an exten
sion of 30 days for receipt of comments
from attendees and coordination of com
ments by the chairman for transmittal to
the Navy Sea Systems Command.

SUBCOMMITTEE 001.46
INDUSTRIAL

PROTECTIVE PAINTING

K. A. Trimber, Chairman

DO/.46.02 "Surface Preparation",
K. A. Trimber, Chairman. The results of
the concurrent sub and main committee
ballot of "Standard Method for Field
Measurement of Surface Profile of Blast
Cleaned Steel" were presented. The nega
tive (submitted by Mr. Ashton) was
discussed and found to be persuasive. The
standard will be rewritten to handle the
negative (and comments by E. R. Lewis)
and re-submitted for ballot in the Spring.

In other business, it was noted that 0
2200, "Pictorial Surface Preparation
Standards for Painting Steel Surfaces," is
due for review in 1984. John Keane
reported that SSPC has some comments
on 0 2200 that they would like to have
ASTM consider. The comments will be
sent to Mr. Trimber for subcommittee
review. It is expected that the standard
will be ready for the 1984 Fall ballot.

During the June 1983 meeting, the
committee discussed the need for a
standard for determining abrasive clean
liness (chlorides, sulfates, grease, etc.).
No action has been taken on this subject,
as SSPC has developed a committee for
evaluating abrasives. The SSPC has
investigated the work of others in evalu
ating abrasives, and plans to have a guide
published within two years. Rather than
independently generate the same infor
mation, the subcommittee has agreed to
assist SSPC in their efforts.

DO/.46.0J "Repainting", D. Noxon,
Chairman. A. Schwartz chaired the task
group for D. Noxon, who was unable to
attend the meeting. The task group has
prepared a "Standard Method for Field

Identification of Coatings." This method
defines the use of procedures and portable
apparatus for determining the generic
type of previously applied coating films in
the field. The coating examined can either
be weathered from exposure or freshly
applied. The latest draft of the proposed
'method was circulated to task group
members prior to the meeting and 13
written comments were received. Several
comments questioned the technical ac
curacy of some of the statements which
will be investigated. R. Wakefield also
proposed that additional methoo3 of
determination be added to the procedures.
The addition of these methods and
resolution of the comments will result in a
rewrite of the draft in January 1984. The
proposed standard will then be submitted
for subcommittee ballot.

A broad precautionary statement (per
ASTM Form & Style of Methods, AI3.4)
will be added to the text to warn the field
operator of potential noxious fumes and
aggressive reactions, etc.

DO/.46.04 "Pull-Off Adhesion Test,"
A. Cunningham, Chairman, reviewed the
status of the on-going round-robin using
the Elcometer Adhesion Tester. It was
reported that the main problem en
countered with some of the systems
submitted to participants last Spring was
that they had pull-off strengths which
exceeded the range of the instruments
used. Therefore, numerical data was not
obtained for all systems. An additional
set of panels submitted to the participants
after the June 1983 meeting which was
expected to be within the range of the
instruments was again unfortunately off
scale. At this meeting, it was agreed that
two to three additional systems would be
chosen which would unquestionably have
pull-off strengths below the 1000 psi
capacity of the instruments and submitted
to participants. J. Lanning, R. Wakefield,
and A. Cunningham agreed to prepare
and distribute the required panels. It was
also decided that a new adhesion testing
instrument on the market, the FINS
Company System 2000 would be included
in the round-robin. R. Fisher, of Fisher
Instruments and Navigational Services,
will provide the task group chairman with
a list of participators.

M. McKnight reviewed data for several
coating systems which compared the
Instron, Elcometer, and a pneumatic
prototype portable pull-off adhesion ap
paratus developed at NBS (similar to the
FINS instrument). The data showed that
the Elcometer gave results approximately
50% lower than the other apparatus. It
was thought that this resulted from the
deformability of the panels during testing.
This data highlighted the importance of
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including the pneumatic type testers
(FI NS 2000) in the round-robin so that
side-by-side comparisons with the El
cometer can be made.

Draft 5 of the "Method for Portable
Pull-Off Adhesion for Coatings" had been
submitted to concurrent main and sub
committee ballot. Comments were re
ceived from three voters. The negatives
were discussed and for the most part
centered on the fact that the standard was
written specifically around the Elcometer
instrument, although other types of port
able apparatus are available for testing
adhesion. The negatives were found to be
persuasive and the method returned to
subcommittee for rewrite. Mr. Fisher
agreed to assist M r. Cunningham in the
redrafting of the method. Draft 6 will be
prepared and reballoted (concurrent sub
and main committee) in Spring 1984.

DOI.46.07 "Inspection ". R. Martell,
Chairman. Consistent with the decisions
made during the June 1983 meeting,
Draft A of ASTM 0 3276, "Standard
Guide for Painting Inspectors," was
prepared and distributed to task group
members. The draft separated the "edu
cational" information from the "how to"
punch list of inspection items. The task
group developed a comprehensive inspec
tion check list explained by a few concise
phrases that will ensure that none of the
items essential in the proper application
of a coating system will be overlooked.
Draft 5 incorporating these changes will
be prepared and circulated to the task
group for comment. The comments will
be discussed at Montreal in May in an
attempt to have a document ready for
ballot in Fall 1984. It was pointed out that
this standard is due for reapproval in
1984.

General DOI.46 Business. Atthe main
committee meeting, future work for
DO 1.46 was discussed. Because some of
the standards that have been developed
during the last few years are close to
completion, the committee is actively
seeking other work. Suggestions included:

(I) A standard for determining the
cleanliness of steel after blast cleaning.
This would include field methods for
evaluating the presence of rust, mill scale,
and so forth.

(2) Standard method for test patch
application of coatings to assure compat
ibility in maintenance work. It was
pointed out that ISO may have done
some work along these lines which could
be used by ASTM.

(3) Standard for proper application of
coatings. This would include techniques
for proper use of conventional and airless
spray equipment.

(4) Standard for the painting ofbri.dges
and elevated structures. This would in-
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clude the categorization of systems that
could be used, methods of preparation
and application, and so forth. This
suggestion generated a great deal of
interest and it is expected that many
highway departments would be anxious
to participate in the development of such
a standard. Mr. Schwartz agreed to draft
a scope for this work to be presented at
the May 1984 meeting. At that time, a
separate task group may be organized to
undertake this activity.

(5) Other-Sub. 001.46 welcomes sug
gestions on standard test methods or
recommended practices that others in the
industry feel are needed.

SUBCOMMITTEE 001.47
MASONRY TREATMENTS

R. S. Shane, Chairman

The chairman delivered a state of the
art presentation on the consolidation and
preservation of masonry. Presentations
were also made by representatives of the
U. S. National Park Service, the National
Bureau of Standards, the National Re
search Council of Canada, and other
interested parties.

Meeting places were discussed and it
was brought out that federal employees
would have great difficulty in attending
meetings held outside the United States.
This precluded a meeting of the subcom
mittee in Montreal in May 1984.

Since this subcommittee has just been
given permanent status, a committee was
appointed to develop a scope for Sub.
001.47. It consists of R. S. Armstrong
(Chairman), H. C. Miller, A. Schwartz,
M. E. McKnight, and H. M. Werner (ex
officio).

SUBCOMMITTEE 001.48
ZINC RICH COATINGS

O. C. Kinder, Chairman

DOI.48:02, Determination of Cure. J.
Lanning, Chairman, reported on a 0-33
round-robin on determination of film
hardness and cure by six different meth
ods. Four coatings used were not identi
fied generically. It was commented that
the test was one more for hardness than
for cure. The chairman distributed test
guidelines for a Sub. 001.48 round-robin
to include the Oeschle Gauge, MEK Rub
and pencil hardness tests. Zinc-rich coat
ings would include inorganic and organic
types.

DOI.48.03, Lab Tests, R. Wakefield,
Chairman, presented Draft #2, dated July
8,1983, ofa proposed test method forthe

so-called "bullet hole" test and the V
stripe test along with comments received
on Draft # I. It was voted to submit Draft
#2 to Sub. 001.48 ballot. A round-robin
was planned with a total of five coatings
involved.

Sub. DOI.48 Business-R. S. Shane
reported that NACE had withdrawn
NACE 6BI73 for rework. When the
document is revised and resubmitted in
final form, he feels it can be written up in
ASTM format.

Report on SSPC Guide 12.00. "Select
ing Zinc-Rich Painting Systems"-G.
McLeod was unable to attend the SSPC
meeting. A. Cunningham reported that
work has started on putting the guide into
ASTM format.

Report on System 2oo0-Adhesion
Tester-Chairman Kinder reported data
received from D. Ballard. of Micro
Source. and circulated SEM photos
showing micro topographic details of one
pull test arca. Mr. Cunningham reported
Sub. DO 1.46 is working on a pull-off test
for adhesion that will include instruments
such as the "System 2000".

Determination of Total Volume Solids
content of Inorganic Zinc Coatings Using
Mercury Displacement-D. Kinder cir
culated a procedure in ASTM format
developed from NACE Technical Report
T-6A-36. It was decided not to pursue this
method further because of the use of
mercury as the suspending medium and
the use of tungstcn panels.

New Business-Chairman Kinder re
ported that a 10-year summary report of
NACE Committee T-6H-15 Panel Ex
posure Tests was given at the "Interna
tional Corrosion Forum" in Anaheim,
April 1983. Eight surface preparations
and five coating systems were studied.
The authors concluded, under "Coating
System Performance-Overall Evalua
tion" that top-coated zinc-rich coatings
systems were superior to the organic
systems in performance over all surface
preparations at all exposure sites. This
summary report can be obtained from
NACE Publications Department, P.O.
Box 218340, Houston, TX 77218.
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DIVISION 50
PAINTS FOR

FACTORY APPLICATION

SUBCOMMITTEE 001.52
FACTORY-COATED
WOOD PRODUCTS

R. C. Marek, Chairman

DOI.52"B'; Hardboard, S. B. Schroeder,
Chairman, continued from last meeting
the discussion on the problem of wetting
and swelling of hardboard siding by
surfactants in conventional water-borne
house paints. A recent Americ'an Hard
board Association test method was cited.
Difficulties with reproducibility were re
ported, so it was decided to work with the
AHA Field Finishing Task Group. A
modified adhesion test for use on hard
board siding and proposed by AHA was
also discussed.

001.52.12, Textured Wood Producls,
R. C. Marck, Chairman, has worked for
over five years in the development of
definitive test methods for use on textured
wood products. Little or no success was
achieved, so this task group was termi
nated.

DOI.52.13, Prejinished Hardboard Sid
ing, K. V. Kruse, Chairman, is a newtask
group formed to evaluate test methods
for prefinished hardboard siding. Ascope
for this task group will be developed and
presented at the May 1984 meeting.

001.52/55, Formaldehyde Emissions,
R. C. Marck, Chairman, had previously
agreed that formaldehyde emissions from
wood products logically fell within the
scope of Committee D-7 on Wood. It
has, therefore, transferred its duties to
Sub. D07.14, M. Efland, Chairman.

SUBCOMMITTEE 001.53
COIL COATED METAL

R. A. Cassel, Chairman

001.53.Dl, Formability, W. H. Gunn,
Chairman, will replace the existing docu
ment precision statement with a new one
generated by Mr. Ashton as soon as
balloting procedures allow. The task
group will then revert to inactive status.

001.53.02, Cure, R. A. Cassel, Chair
man, plans no work until a new task
group chairman is found.

Sub. 001.53 General-The lack of any
progress in task groups is a reflection of
the sad state of the active participation in
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the subcommittee. Within the past three
months two more working chairmen have
had to resign regretfully due to job
changes. Unfortunately, both of these
were representatives of the paint industry.
J. C. Weaver has agreed to help set up a
meeting with the technical section Vice
President of the National Coil Coaters
Association to seek more support of
Sub. DOI.53.

SUBCOMMITTEE 001.55
FACTORY-APPLIED COATINGS
ON PREFORMED PRODUCTS

F. Zurlo, Chairman

001.55.01, Coalings For Wood Prod
UCIS, M. Mull, Chairman, will add a
description of panel substrate specifica
tions to D 1211, along with significance
and use statements, prior to submitting it
to Sub. DOl.55 ballot. D 3170 will be
circulated to PPG Industries and Ford
Motor Co. for review.

Mr. Ashton will be contacted concern
ing an invitation to a Canadian Govern
ment National Research Council repre
sentative to attend the Sub. DO 1.55.0 I
meeting in May 1984 in Montreal to
present an overview of Canadian Furni
ture Finishing Test Methods.

R. Wint will contact the Southern
Furniture Manufacturers Association to
request a survey of their members on
what test methods are used to determine
the quality of the finishes on their
furniture. It is believed that manyofthese
could be made ASTM methods.

Since a crock test question was assigned
to this committee, F. Zurlo will contact
the inquirer for details.

001.55.07, Induslrial Waler-Reducible
Coalings, F. Zurlo, Acting Chairman,
reported that the proposed practice (guide)
for testing water-reducible industrial coat
ings which had been balloted by Sub.
DOl.55 has been modified to include all
constructive comments made. It will
appear on the next ballot.

SUBCOMMITTEE 001.56
PRINTING INK

J. M. Fetsko, Chairman

001.56.02, Lightfastness, J. Benson,
Chairman, reported that, on the basis of
instrumental measurements on exposed
lithol rubine prints, three-filter densito
metry cannot replace spectrophotometry
for evaluating degree of fade in the

presence of color shifts. A new round
robin is planned in which solid and
halftone prints prepared by a single
source will be distributed for exposure in
various types of fadeometers, under labor
atory light and under glass facing south.

001.56.06, Ink Tack, C. Shepard,
Chairman, reported that the D-I ballot of
the proposed new standard "Apparent
Tack of Printing Inks by the Inkometer"
elicited no negative votes. After suggested
editorial changes are made, the method
will be ready for society ballot.

D01.56.09, Tinling Slrenglh, W. Riedel,
Chairman, reported that 12 laboratories
participated in a round-robin conducted
on a series of lithol rubine flushes.
Although statistical analysis has not been
conducted as yet, there did not appear to
be significant differences in test results
between ZnO and TiO, bases, nor among
visual, densitometric and spectrophoto
metric parameters. For the next round
robin, yellow flushes will be distributed
along with blue and white bases.

001.56.10, Waler Uplake, G. Bien,
Chairman, distributed a brief report
which concluded, on the basis of two
round-robins, that water uptake measure
ments by themselves did not predict litho
graphic printing performance. A more
detailed research report is to be prepared.
Because of the widespread use of the
Duke Tester, its precision and accuracy
will be determined by means of a round
robin.

001.56.11, Non- Volalile Maller in
Heal-set Inks, B. Blom, Chairman, re
ported that, in a round-robin conducted
at the film thickness specified in D-1644
and D-2369, test results were generally
too high compared to the theoretical

VM to be useful. A new round-robin
will be conducted at a lower film thickness.

001.56.12, Fineness of Grind, J.
Cichon, Chairman, reported on the prep
aration of the required precision state
ment for D 1316, "Fineness of Grind of
Printing Inks by the Production Grind
ometer." Results of a round-robin suggest
that the rcport section of the method be
modified to require that scratch readings
from four paths (two drawdowns on a
double path gauge) be averaged. A new
round-robin will be conducted to check
out the new instructions and to compare
scratch vs. gloss readings on Grindometer
drawdowns.

001.56.13 Ink Mileage, B. Blom, Chair
man, reported that two sets of process
inks varying in mileage on a production
press are now in-hand. Because the
quantity of paper supplied precludes a
round-robin, the samples will be tested in
one lab in order to evaluate agreement
between production and bench presses.
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DOI.56.14, Selling of Heat-set Inks. A.
Urdea was appointed Chairman of a new
task force which will attempt to stan
dardize the operation of ovens used for
drying heat-set inks.

SUBCOMMITTEE 001.57
ARTISTS' PAINTS

AND RELATED MATERIALS

J. T. Luke, Chairman

DOI.57.01. Preparation ofSamplesfor
Colorimetric Determination, H. W. Levi
son, Chairman. Reports previously sub
mitted by H. Levison were discussed. Test
data has indicated that a hand draw
down procedure proposed by Levison
seems accurate enough for oil colors, but
not accurate enough for acrylics. It was
agreed to conduct a round-robin working
with acrylics using a 10 mil clearance
draw-down blade. Test data will be
analyzed for accuracy.

DOI.57.02. Ughtfastness of Pigments.
H. W. Levison, Chairman. Revision of
D 4303, "Test Methods for Relative
Lightfastness of Pigments Used in Artists'
Paints," has been balloted with no nega
tives at the subcommittee and committee
levels. Some editorial changes and affir
mative comments were received from Mr.
Ashton and N. Hale. Editorial changes
were accepted. Affirmative comments
were discussed as follows:

(Mr. Ashton) Section 10.2-change"A
minimum of two exposures" to "an
exposure to a minimum of two sources."
The subcommittee voted not to make the
change.

(Mr. Hale) Section fO./-Add addi
tional sentence to be sure that a visual
check is made of exposed and unexposed
specimens to verify that visual and instru
mental agreement exists. The subcom
mittee voted not to make this change.

Thc subcommittee agreed to add in the
notes section. "Two sun exposures in
distinct locations will be considered two
different tests."

DOI.57.0J. Tinting Strength of Pig
ments, 1. Shack and T. Pamer, Co
Chairmen. After much discussion on the
area of tinting strength, it was decided to
proceed with a round-robin on tinting
strength. Two samples ofacrylic phthalo
cyanine blue along with a white were
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distributed to participants. The method
of Ruth Johnston-Feller will be used.
Results will be sent to T. Pamer for
compiling.

DOI.57.04, Artists' Paint Specifications.
A. Spizzo, Chairman. Revision of D
4302, "Standard Specification For Artists'
Oil and Acrylic Emulsion Paints," has
been balloted with no negatives at the
subcommittee and committee levels. Some
editorial changes and affirmative com
ments were received from Mr. Ashton.
Editorial changes were accepted. The
affirmative comment by Mr. Ashton was
concerning whether the subcommittee
has the right to assign lightfastness
categories to pigments based upon testing.
After much discussion and in an effort to
keep consistancy in the assignment of
Iightfastness ratings, the subcommittee
unanimously passed the following mo
tion: "Due to the uncertainties inhercnt in
lightfastness testing, the subcommittee
reserves the right of reviewing the results
of exposure tests and deciding, based on
all available information, which is the
most suitable lightfastness category to
use for the pigment in Table J of
D 4302."

Statement of Conformance (Section
5.6) was then discussed. Companies have
requested that variation be allowed in the
statement of conformance given in Sec
tion 5.6 of D 4302. They also would like
to be able to combine it with other
conformance statements into one general
conformance statement. Wording is to be
developed by J. Luke to accomplish this
and will be submitted for subcommittee
ballot with other revisions to D 4302.

The subcommittee was asked to assign
a description to Lightfastness III pig
ments. Pigments in "Lightfastness III"
will be described as having "Fair" Iight
fastness.

DOI.57.07, Physical Tests. H. W. Levi
son, Chairman, circulated a report. "The
Adhesion and Cohesion of Artists' Acrylic
Emulsion and Oil Tube Paints" prepared
by H. Levison. This report describes
testing done using a "System 2000"
pneumatic adhesion tester made by Semi
cro Division M. E. Taylor Engineering.
The force needed to check the inner coat
adhesion or cohesion between various
paint films is presented in the report.

DOI.57.0B, Chronic Toxicity, W. Stop
ford, M.D., Chairman. D 4236, "Stan
dard Practice For Labeling Art Materials
For Chronic Adverse Health Effects,"

will be available in the 1984 Book of
ASTM Standards, Section 6.01. The
subcommittee is trying to find ways to
publicize this standard.

DOI.57 Business-The first order of
business was an ASTM "Certificate of
Award" presentation to Henry W. Levi
son. The presentation was made by
S. B. Levinson, D-I Committee Chair
man, with many D-I officers present. The
award was made to H. Levison for his
untiring work on Subcommittee D0I.57.

All items requiring voting and recom
mendations as discussed in Task Groups
wcre brought to the subcommittee for
voting. Approval was received on all
matters.

DIVISION 60
PAINT APPLICATION

SUBCOMMITTEE 001.61
MANUAL PAINT APPLICATORS

F. B. Burns, Chairman

DOI.61.01. Paint Brushes, W. V. Mose
ley, Jr .. Chairman, reviewed responses
from government agencies, including
Canada and fivc U. S. states. Three had
formalized purchasing procedures and
three did not. In further discussion it
became evident no objective painting
performance testing was included. Four
EZ Paintr in-house test methods were
presented for discussion. It was concluded
that while all of these would be good
candidates for round-robin testing. it
would be practical to select only one or
two as a sta rt. Seven persons agreed to be
cooperators when the program is finalized.

DOI.61.02, Paint Rollers, J. F. Price,
Chairman, continued the discussion on
matters related to paint rollers. It was
concluded that govcrnmental agencies
address rollcrs similarly to brushes. Two
EZ Paintr in-house test methods for
characterizing paint rollers were pre
sented for discussion. The same coopera
tors as for the brush testing agreed to
include roller testing. At least one of these
methods will be put into the round-robin
testing.
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Society meetings

Attending the Cleveland Society's January Joint Meeting and Manufacturing Symposium
were (left to right): Society President-Harry A. Scott; Keynote Speaker-Irving Foote, of

SCM Corp.; and CPCA President-Paul Beaudry

BIRMINGHAM. " JAN.

FRANK H. GERHARDT, Secretary

D.H. CLEMENT, Secretary

CLEVELAND JAN.

"Joint Meeting and Symposium"

One hundred sixty-eight persons at
tended the Joint CSCT/CPCA Meeting
and the symposium and table top exhibit.

Frank Passen, Chairman of the Manu
facturing Committee, and Dick Shan
non, CPCA Chairman of the Chemical
Coatings Committee, were commended
for organizing the joint meeting, sympo
sium, and table top display.

NICAL DEPARTMENT: A DRAIN ON RE
SOURCES OR AN AID TO PROFITABILITY."

Dr. Weiss expressed his belief that
paint laboratories should be part of the
marketing department, or at least should
respond directly to market forces.

The variations in cost, sales, and
profits were discussed. Dr. Weiss noted
that the numbers employed in the paint
industry had been slightly less affected by
the recession than the manufacturing
industry as a whole. Laboratories had
been less affected in terms of employment
than any other sector.

Dr. Weiss said that cost had risen
overall by 11.1 %, while laboratory costs
had risen by 38.9%. Profit of the average
UK paint company was 3.2% net, while
the laboratory cost 3.7% of turnover. Dr.
Weiss proposed a plan for maximizing
the benefits of the laboratory to the
company.

Purchased
Dispersions

$755

$755

Composite Grind
Raw materials $721
Tint, mix, etc. 86

$807

This presents a savings of $52.
Using purchased dispersions, the exam

ple paint company, with an average batch
size of 200 gallons, would save $218,000
and increase its profit 104%, said Mr.
Lakomy.

In addition to these savings, a company
would realize indirect savings in: (I)
improved laboratory utilization: (2)
quicker transfer of formulas from lab to
plant: (3) e~sier OSHA and EPA compli
ance-reduced wash solvent-less dust:
and (4) faster order response, which
satisfies customers, which brings in more
business.

Mr. Lakomyconcluded that purchased
universal dispersions can improve the
efficiency of an operation and increase its
profits.

"The Technical Department"

Honored guests included Bristol
OCCA Chairman, Roger Saunders, and
eight members of his section.

Dr. P.P.W. Weiss, of Croda Paints
(Birmingham) Ltd., spoke on ''THE TECH-

BALTIMORE JAN.

"The Sensible Way
To Paint and Protlt"

A 25-Year Pin was presented to Harry
Schwartz, of Sherwin-Williams Co.

Cal Tatman announced that applica
tions were available for the $750 scholar
ships for students entering their freshman
year this September.

"THE SENSIBLE WAY TO PAINT AND
PROFIT" was presented by Dennis
Lakomy, of Bee Chemicals.

Mr. Lakomy discussed the advantages
of purchased universal dispersions over
composite grinding of special in-house
dispersions. These advantages include:
(I) less inventory to finance and store: (2)
less wash solvent required: (3) lower
capital investment: and (4) reduced labor
costs.

An example paint company was pre
sented. It has 500,000 gallons sales X
$14/gallon.

I. Assuming II lines of special disper
sion X 24 colors = 264 dispersions =
approximately 4,000 gallons of inven
tory. The cost of financing 4,000 gallons
of inventory = $7,000/yr. The cost of
storing 4,000 gallons of inventory =
SI.800/yr. Total = S8,800/yr.

If. however, you purchased a line of
universal dispersions X 24 colors =
approximately 720 gallons of inventory.
To finance and store this smaller inven
tory would cost approximately $2,500/
yr. This would be a savings of $6,300/ yr,
explained Mr. Lakomy.

II. Wash solvent from premix tanks,
etc., cost S25-$40/drum to dispose of
because of EPA requirements. Assuming
30 gallons of wash solvent/ color/ piece of
equipment (re-used a maximum of three
limes) = 1,025 gallons of wash solvent/
week X $1.50/gallon = $79,000 wash
solvent cost/yr.

Through the use of purchased disper
sions, wash solvents red uced to 560
gallons/week = $42,000/yr. According
to Mr. Lakomy, this is a savings of
S35,000/ yr for wash solvent.

III. Purchased dispersions would re
duce capital equipment needs from
$367.000 to $185,000, explained Mr.
Lakomy. This is a savings of S21 ,000/ yr
in financing.

IV. Mr. Lakomy demonstrated re
duced labor costs by giving as an exam
ple. a light brown gloss enamel.
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Attending the January meeting otthe Los Angeles Society were: (Seated, left to right):
President-lloyd Haanstra; Treasurer-Michael Gildon; and Meeting Chairman-John
Zywocienski. (Standing, left to right): Vlce-Presldent-Earl Smith; Speaker-Patrick

MacDonald, 01 Relchhold Chemicals, Inc.; and Secretary-Henry Kirsch

Based on data collected on a water
reducible acrylic pigmented with yellow
oxide, Mr. Cohen said that it can be
concluded that SCD are most effective in
increasing production rates.

Data was then presented on a long oil
alkyd pigmented with carbon black. Mr.
Cohen explained that the data concluded,
again, that the SCD are most effective in
improving product stability.

Using data based on water-reducible
acrylic pigmented with phthalo green.
Mr. Cohen said that the same SCD
promote easier use of end products.

ARTHUR R. McDERMOTT. Secrerary

KANSAS CITY JAN.

"Architectural and
Maintenance Coatings"

Due to the departure of Secrelary
Dennis Mathes, of Olympic Stain Co..
Treasurer. Steve Bussjaeger, of Davis
Paint Co., assumed the Secretary's du
ties. Jerry HeOing, of Locite Auto &
Consumers. was nominated and elected
Treasurer.

Irving Foote, of SCM Corp., presented
the keynote address for the symposium
entitled, "Tools for Tomorrow: Increase
Profitability through Innovative Manu
facturing Concepts."

Mr. Foote described the planning,
construction, start-up, and shake-down
of the newer facilities of the Glidden
Division of SCM Corp.

To take advantage of the newest tech
nologies for materials handling, manu
facturing, and quality control, designing
required innovative thinking. Mr. Foote
noted that automated and computerized
processes were utilized wherever prac
ticable. Employee training and retraining
programs were improved to provide fully
trained personnel.

M r. Foote explained that as new
equipment and new procedures were
activated, production standards and in
dustrial engineering standards were de
veloped. As productivity increased, stan
dards were revised to provide an accurate
basis for figuring costs.

The new facilities showed approxi
mately 40% improved productivity as
compared to the older plants. Mr. Foote
emphasized that innovative people are a
very valuable asset.

Twenty-eight suppliers to the coatings
industry provided table top exhibits.
Technical advice and product literature
were available.

Byk-Mallinckrodt USA, Inc. was
awarded for its outstanding table top
exhibit which featured laboratory and
control test equipment.

Sco'lT E. RICKERT, Secretary
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HOUSTON JAN..

"Composite vs Single Dispersants
In Colorants and Coatings"

Nominating Committee Chairman
K.D. Jacobson presented the slate of
officers for 1984-85. As proposed by the
Committee, they are: President
Richard Batchelor; Vice-President
Arthur R. McDermott; Secretary-Rudy
Buri; and Treasurer-David Satzger. Mr.
Jacobson pointed out that nominations
from the 0001' would be accepted at the
Election Meeting.

Willy e. P. Busch, Society Representa
tive, reported on the nomination of J.e.
Leslie for Federation Honorary Member
ship. Mr. Busch reviewed Mr. Leslie's
qualifications which included his term as
Federation President (1974-75) and Presi
dent of both the Kansas City Society
(1957-58)and the KCPCA(1965-66). He
asked the Society's support of this nomi
nation.

"COMPOSITE VS SINGLE DISPERSANTS
IN COLORANTS AND COATINGS" was
discussed by Elio Cohen. of Daniel
Products Co.

M r. Cohen explained that the use of
pigment dispersants can enhance pigment
loading in mill bases, reduce energy
requirements, speed-up dispersion. and
improve stability and rheology of fin
ished products.

Mr. Cohen pointed out that proper
dispersant choice affords the user the
benefits of improved manufacturing pro
cesses. improved product stability, and
easier use of end products.

"ApPROACH TO FORMULATION OF
ARClIITECTURAL AND MAINTENANCE
COATINt;S" was discussed by John Bal
lard. of Kurfees Coatings.

STEVE BUSSJAEGER. Seererarr

LOS ANGELES JAN.

"A Practical Approach
To Understanding Emulsions"

A moment of silence was observed for
Dr. e.e. Meyers,Justin Meyers, Thomas
J. Rogers, of PPG Industries. Inc .. and
George Hartter, of the Rocky Mountain
Society. who recently died.

James Hall. Educational Committee
Chairman, discussed registration for the
1984 Paint Course. He also noted that
application forms are available for the
LASCT scholarship.

President Lloyd Haansna announced
the theme of"Automating Your Business
a Little at a Time," for the Manufacturing
Seminar to be held April II.

Patrick J. MacDonald, of Reiehhold
Chemicals, Inc.. discussed "A PRACTI·
CAL ApPROACH TO UNDFRSTANDING
EMUI.SIONS."

Three water-borne vehicle systems
were discussed by Mr. MacDonald.
These included water-reducible systems;
collodial dispersion; and aqueous disper
sion.

According to Mr. MacDonald, ingredi
ents in emulsion polymerizations include:
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water. monomer. surfactants. initiator or
catalyst. protective colloid. and pH
buffers.

HENRY J. KIRSCH. Secrelary

LOUISVILLE JAN.

"Product Liability"

Jim Hoeck. Educational Committee
Chairman, reported that 16 students are
enrolled in the spring semester course.
"Surface Coatings Technology I."

Technical Committee Chairman, Don
Collier, reported that the committee was
participating in the cooperative Mildew
Study work under the direction of the
Mildew Consortium. Also. a projecl
description for the committee's corrosion
study was being prepared.

Don Darby, a Louisville attorney,
discussed "PRODUCT LIABII.lTY CASES."

Several items such as a football helmet,
a sweater, and a can of alkyd enamel were
distributed to the audience. These items
had been found at fault in product
liability cases.

Mr. Darby indicated that companies
should do all they can to protect them
sclves by providing the consumer with
directions for using their products safely.
He warned. however, that even having
done so. the company may easily be
found liable in a jury hearing.

Q. COlild yOll relate the story hehind
the can oj alkyd enamel?

A. A consumer had filed suit against
the manufacturer when he was burned in
a fire while using the product near a space
heater. The jury ruled that the manufac
turer was at fault because their label
warning of "combustible" was too com
plex for the average consumer to under
stand.

M. JOYCE SPECHT, Secretary

NEW ENGLAND JAN.

"Joint Meeting with NEPCA"

The meeting was held jointly with the
New England Paint and Coatings Asso
ciation.

A moment of silence was observed for
Jan Early. who recently died.

Bruce Okco. of The Truesdale Co.,
gave a short slide presentation outlining
the participation of local societies and
associations in the "Picture It Painted"
campaign.

"WHAT'S IN STORE FOR '84-AN Eeo
NOM Ie OUTl.OOK" was presented by Nick
Perna. of General Electric Co.

Mr. Perna presented his entire eco
nomic forecast. He noted that the best
economic news is that the GNP is 5%,
coupled with an inflation rate of approxi
mately 5%. The inflation rate is only
about one third of what it had been in
1981-82. He stressed that interest rates
alone tell the story. The prime is only
11%, compared with 16% of just two
years ago. Mr. Perna explained that
mortgage rates seem to be comparably
flat, holding at about 13%.

MAUREEN LEIN, Secretary

PIEDMONT " JAN.

"Laboratory CalculatIon Technique
And the Paint Chemist"

Environmental Committee Chairman
Ed West announced that an EPA cassett
entitled, "Record Keepingand Reporting
Requirements," is available for member
viewing.

A $350 check was presented to Robert
Nipp, past Chairman of the Educational
Committee, as winner of the MMA
Awards competition. The Committee
was recognized for sponsoring and fund
ing a credited academic polymer course at
UNC.
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James T. DeGroff, of Applied Color
Systems, Inc., spoke on "LABORATORY
CALCULATION TECHNIQUE AND THE
PAINT CHEMIST."

Mr. DeGroff addressed the basic prob
lem of using computers to assist in paint
formulation. He noted that computers
will not remove the human element, but
they will accelerate number processing
and data storage so that the paint chemist
can spend valuable time in formulating
and evaluating.

MICHAEL S. DAVIS, Secretary

Several members of fhe Monfreal Host Commlffee for the recent Annual Meeting,
gathered at the January monthly meeting to accept tokens of appreciation from the
Federation. They are (left to righf): W, Kolonltch, R. Snyder, E. Templeton, C. Crail,

J. Flocco, R. Frayser, S. Valente, and B.J. Sharma

PITTSBURGH FEB.

"Joint Meeting with HACE"

The meeting was held jointly with the
Pittsburgh Section of the National Associa
tion of Corrosion Engineers (NACE).

"URETHANE PERFORMANCE PROP·
ERTY DIFFERENCES-ACRYl.IC VERSUS
POLYESTER" was discussed by Richard
Hergenrother, of Mobay Chemical Corp.

Mr. Hergenrother discussed several
interesting statistics concerning the
amount that was and will be spent for
corrosion protection, the heavy duty
maintenance, new construction, and ma
rine and off shore drilling areas. In 1980.
it was estimated that 18 million dollars
were spent in these combined areas, and
by 1985, the estimate will probably reach
35 million dollars. In each specific seg
ment, the use of urethanes has been
increasing by a very elaborate evaluation
sequence which Mobay has developed.
They feel various combinations of inor
ganic zinc, epoxy, and urethane coatings
can provide the best and most economical
means of protection.

Wallace E. Cathcart, of Tank Lining
Corp., spoke on "TODA Y'S SELECTION
AND USE OF COATINGS AS LININGS".

In the way of preventing product
contamination in the chemical and food
industry, seven basic types of coatings are
used. They are, said Mr. Cathcart: (I) A
high bake thermosetting phenolic, which
affords outstanding performance, but has
a tendency to be somewhat brittle; (2) A
high bake modified thermosetting pheno
lic, usually modified with an epoxy, to
provide some nexibility, but is less acid
resistant; (3) A low baked epoxy of the
catalyzed type; (4) A polyester or vinyl
ester coating, in the 30-60 mil range; (5)
Latex neoprene; (6) Inorganic zincs; and
(7) Vinyls.

These seven primary coatings used in
tank linings can each do an outstanding
job, when properly applied, and put into
those service areas for which they are best
suited.

JOSEPH L. MASCIA, Secretary
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ROCKY MOUNTAIN JAN.

"A Practical Approach
To Understanding Emulsions"

Edward G. Trousil, of Komac Paint
Inc., discussed starting a committee to
study environmental laws.

President Don Shillingburg explained
how the Society should promote new
people into the coatings industry. He also
suggested the idea of presenting an award
to the individual asking the best technical
question. An award would be presented
at each meeting, and the speaker would
be the judge of the winner.

"A PRACTICAL ApPROACH TO UNDER
STANDING EMULSIONs"was presented by
Patrick J. McDonald, of Reichhold
Chemicals, Inc.

CAR WIN BEARDAl.I., Secretary

At the January meeting of the Montreal
Society, Mr. A. Alzal, of the National
Defence Headquarters, discussed the role

of coatings In national defense

ST. LOUIS JAN.

"Dispersion Pilot Plant"

Twenty-five Year Pins were awarded to
E.W. Meyer, retired, and Francis J.
Wagner. of Moz.el Chemical Prod. Co.

Susan Bailey. Educational Committee
Chairperson. announced that a $100
conlrihution was made to the ACS for
high school science day.

President Robert Giery reported Ihat
J.e. Leslie has been nominated for
Honorary Federation Membership.

Howard Jerome announced that the ad
hoc committee on paint history is looking
for volunteers.

The Ralph Galli Award. which reeog·
nizes outstanding technical achievement
in the coatings industry in the SI. Louis
area. was disclIssed and plans to assist in
the presentation were estahlished.

Dr. Marty Feldman. of Nuodex Color
Lah. discussed "THE DISPERSION PIl.OT
Pl.ANT -THE SHoRn'sT DISTANCE BE·
TWITN THE LAB ANIl PROlllJ('TION."

The need for and the utility of a pilol
plant for pigment dispersions were dis
cussed. Dr. Feldman described control·
lable variables and detailed examples
showing some of the difficulties which
could be prevented during scale up from
lah 10 production.

Q. /-lOll' do !'OLI s('{lle Lip?

A. You compare pilot hatches of
current materials with production
hatches to get a relationship.

Q. /)0 !'OLI use horizontaill/ills?
A. We arc in the process of evaluating

them.
CHARLES GRIIBBS. Secretar...
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Future Society meetings
Baltimore

(May 17)-ANNUAL BUSINESS MEET
Il"G AND ELECTION OF OFFICERS.

(June)-JoINT OUTING WITH BPCA.

Birmingham

(May 3)-"Trends in Automotive Fin
ishes"-R. Hum, Ford Motor Co. Ltd.

Cleveland

(May 21)-Annual Meeting/Spouses'
ighl. "PAINT EXAMI ATION TECH·

NIQUES UTILIZED IN THE FBI LADORA
TORy"-James E. Corby, Federal Bureau
of Investigation.

Detroit

(May IS)-Joint Meetingwith DPCA.

Golden Gate

(May 16)-"THE PROPER SOFTWARE
FOR You"-L.S. Feldman, Sinclair Paint
Co.

Houston

(May 9)-"CONTROI. FOR THE
MODERN PAINT PLANT"-James T.
DeGroff, Applied Color Systems, Inc.

Kansas City

(June 8-9)-Joint Meeting of the
Kansas City and SI. Louis Societies.

Los Angeles

(May 9)-AwARDS NIGHT. "THE
PROPER SOFTWARE FOR You"-L.S.
Feldman, Sinclair Paint Co.

(June 13)-ANNUAL MEETING/ ELEC
TION OF OFFICERS. TECHNICAL COM
M�TTEE PROGRAM.

Montreal

(May 2)-MANUFACTURING COM.
MITTEE'S PRESENTATION.

New York

(May 8)-PAVAC NIGHT.

Pacific Northwest

(May 17)-"THE PROPER SOFTWARE
FOR You"-L.S. Feldman, Sinclair Paint
Co.
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Philadelphia

(May IO)-Speaker from Cargill, Inc.

Piedmont

(May 16)-"INERTING FOR SAFETY IN
COATINGS PLANTS"-Kevin Donahue,
Neutronics, Inc.

(June 20)-"COMPOSITE VS. SINGLE
DISPERSANT IN COLORANTS AND COAT.
INGS"-ElioCohen, Daniel Prod.uctsCo.

Pittsburgh

(May 7)-"INS AND OUTS OFTIO,"
Richard Ensminger, NL Industries.

Rocky Mountain

(May 9)-"THE PROPER SOFTWARE
FOR You"-L.S. Feldman, Sinclair Paint
Co.

SI. Louis

(May IS)-MANUFACTURING NIGHT.
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Elections

BALTIMORE

Active

GRACIE, JAMES W.-J.M. HuberCorp., Havre
de Grace, MD.

MILLS, CHARLES E.-Sherwin Williams Co.,
Baltimore, MD.

WRENN, FRANCIS J.-Lenmar, Inc., Ballimore.

Associate

HUTCHINS, DoNNA L.-McWhorter, Inc.,
Baltimore, MD.

SLACK, JR., J. WARREN-SCM Pigmenls,
Baltimore.

BIRMINGHAM

Active

KILVINGTON, H.J.-Cray Valley Products Ltd.,
Cardiff South Glam, England.

CHICAGO

Active

DAVIS, GLENN R.-Fuller-O'Brien Corp.,
South Bend, IN.

DoNOVAN, MARCEllA G.-General Paint &
Chemical Co., Cary, IL.

DRAHOS, SANDv-Ashland Chemical Co.,
Willow Springs, IL.

EsSIGMANN, MARTIN L.-Sherwin-Williams
Co., Chicago, IL.

FOGARTY, PATRICK J.-Midland Div., Dexter
Corp., Waukegan, IL.

FREEMAN, RICHARD A.-James B. Day and
Co., Carpentersville, IL.

HAYDEN, CARL-CR Industries, Elgin, IL.
HOLZERICHTER, NORMAN- R ust-Oleu m

Corp., Evanston, IL.
loPEZ, JUDY ANN-Rust-Oleum Corp., Evans

ton.
MAIN, DAVID-Rust-Oleum Corp., Evanston.
MAREK, MANNy-General Paint & Chemical

Co., Cary.
PATEL, SANKABHAI D.-Rust-Oleum Corp.,

Evanston.
PAWELA, MICHAEL A.-Federated Paint Mfg.

Co., Chicago.
SENN, ROGER-Freeman Chemical Co., Port

Washington, WI.
STEINBECK, JOHN A.-Ashland Chemical Co.,

Willow Springs.
ZENTNER. MARK R.-DeSoto. Inc., Des

Plaines, IL.

Associate

BROWN, TOM-Betz Laboratories. Griffith,IN.
DEMPSEY, DENNIS -Ha rshaw / Filtrol.

Batavia, IL.
HISLOP. ROBERT P.-McWhorter. Inc.• Car

pentersville, IL.
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JANNEDO, PHILIP J.-Applied Color Sys
tems, Westmont. IL.

MEYER, G. WALLACE-McWhorter. Inc.. Car
pentersville.

ROECKER. ROBERT J.-Certified Equipment.
Cherry Valley. IL.

ROWE, RICHARD-McWhorter, Inc., Carpen
tersville.

SMALL, RICHARD W.-M&T Chemicals Inc..
Northbrook, IL.

HOUSTON

Active

LARUE. NANCY-Valspar Corp.• Houston. TX.
WALLACE. HAZEL-Valspar Corp., Houston.
WORLEY, RICK G.-Valspar Corp., Houston.

Associme

WENDLING. MICHAEL D.-Accrow Chemical
Disl.. Houston, TX.

LOS ANGELES

Active

ANGENENT, CONRAD H.-Western Specially
Coatings. Los Angeles, CA.

CRESSY, KENNETH D.-Furane Products Co..
Los Angeles.

FIFER, VERN-Paints for Industry. Santa
Fe Springs. CA.

FLINT, DoNALD R,-Ferro Corp.• Los An
geles.

GEORGE, DONALD J.-Applied Plastics Co..
EI Segundo, CA.

MARUYAMA. ROBERT T.-Avecor Inc.• San
Fernando, CA.

OLSON, KAREN M.-Pacific Dispersions Co..
Inc., Cudahy, CA.

OsEN, LAMBERT-Thorson Chemical Corp.•
Garden Grove, CA.

PARK, JA IN-Applied Products Co .• EI
Segundo.

POULOS, FREO-Allied Industrial Inc .• Los
Angeles.

SHIMOYAMA, ISAO-D.F.C. Co.• Los Angeles.
SOLAR, ROBERT c.-Western Specially Coat

ings, Los Angeles.
THEODORY, EMILE-Chemstop Corp., Bell

flower, CA.
VELASQUEZ. ANTONIO A,-Western Specialty

Coatings, Los Angeles.
YOUNG, THOMAS J.-PPG Industries. Inc.,

Torrance, CA.

Associate

BoEHEIM. JOHN-Western Star Color &
Chern., Santa Ana, CA.

DUNKLEY, DoN-Chevron U.S.A .. Inc., La
Habra, CA.

MOREHOUSE, DALE H.-Morehouse Indus
tries. Inc., Fullerton. CA.

PECKMAN. RAy-Bennett Industries. San
Fernando, CA.

RENFRO, BoB R.-TCR Industries. Inc., Car
son. CA.

RISSMILLER, RALPH W.-Cargill. Inc .. Lyn
wood. CA.

RIDER, BRIAN-Wilson & Geo Meyer, Santa
Fe Springs. CA.

ROGERI. JR., JOHN H.-Neville Chemical Co ..
Anaheim. CA.

Educator/Student

PENPRASE, CATHERINE J.-City of Commerce
Public Library, Commerce. CA.

RAWOLLE. FRANKLIN M.-Cal Polly Pomona,
Alhambra. CA.

NEW ENGLAND

Active

ANE, HARRY M.-FCM Co.. Manchester. CT.
MARTIN, JOHN F.-Arthur D. Little. Cam

bridge. MA.

Associate

FLATHERS. NEIL T.-Omya. Inc.. Sudbury.
MA.

HALEY. JR .• ROBERT A.-Finnaren & Haley
Inc., Conshohocken, PA.

NEW YORK

Active

DEFusco. ANDREW J.-Diamond Shamrock
Chemical Co.. Morristown. NJ.

DE SESA, MICHAEL A.-NL Chemicals.
Hightstown. NJ.

FISH. THOMAS c.-Gentape Co.. Bloomfield.
NJ.

SILVAIN, ALBERT W.-Colloids.lnc .. Newark.
NJ.

STRASSER. JOHN F.-Con Edison. New York.
NY.

Associate

COLLINS. JACK-Nuodex Inc.. Piscataway. NJ.
FREEDMAN. HAROLD-Corbet Chemicals Inc.,

Livingston. NJ.
KUSH INS, AI.LAN M.-Glyco Inc.. Greenwich,

C1.
LADDHA, SUDHIR-Essex Chemical Corp.,

Clifton. NJ.
MUEI.LER. NICOLE M.-Degussa Corp.. Teter

boro. NJ.
PAGE. PAUL L.-Hercules Incorporated.

Wilmington. DE.
SMITH, RICHARD A.-Burgess Pigment Co.,

Ridgefield Park. NJ.
WELLER. SANDRA-Monsanto Polymer Prod.,

Kenilworth. NJ.
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PACIFIC NORTHWEST

Ai'live

HARRIS. MIKE L.-Farwesl Paint Mrg. Co..
Tukwila. WA.

Ho~s rEDE. ROB- 'era Acrylic Paint. Leth
bridge. Alberta. Can.

WARD. STUAR' J.- Websen Paeirie Corp..
Seallie. WA.

PHILADELPHIA

Jl 'KER. L. JOsEPIl-Sermateeh International.
Limerick. PA.

Associate

BoGATI~. JR .. ROBERT S.-Peltz-Rowley
Chemicals. Philadelphia. PA.

ERRICO. WALrER-MD-Both Industries.
Stock Ion. NJ.

LARSON. DoROTIlY A.-Mid Atlantic Con
lainer. Somersel. NJ.

STANZIOLA. RALI'Il-Applied Color Systems.
Princeton. NJ.

PITTSBURGH

Al'live

KOLESKE. JOSEPIl V.-Union Carbide Corp..
S. Charleston. WV.

LORE. JAMES E.-Watson Standard Co..
Pillsburgh. PA.

Assol'iate

HLDAC. DAVID A.-FBC Corp.. Mars. PA.
WATSO'. CB.-Mobay Chemical Corp.. PillS

burgh. PA.

ST. LOUIS

Associate

MILLER. DE~NY-Thompson-Hayward Chern.
Co.. St. Louis. MO.

WESTERN NEW YORK

KIEI ~1,'. ROIlERl F.-Prall & Lambert. Inc ..
Burralo. NY.

LOATS. RICH,'RD K.-Spencer Kellogg Div..
Textron. Inc .. Burralo.

MARGEV'CH. MARTIN-Pierce & Slevens
Chemical Corp.. Burralo. NY.

MEK,'. TIlOMAS-Pieree & Stevens Chemical
Corp.. Burralo.

ROGEMOSER. DAVID R.-Spencer Kellogg
Div.. Textron. Inc .. Burralo.

SEADOR. CAROI.-Prall & Lambert. Inc ..
Burralo.
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Constituent Society Meetings and Secretaries
BALTIMORE (Third Thursday-Eudowood Gardens, Towson, MD;

FRANK GERHARDT, Bruning Paint Co., 601 S. Haven St., Baltimore, MD 21224.
Virginia Section-Fourth Wednesday, Ramada Inn-East, Williamsburg, VA).

BIRMINGHAM (First Thursday-Westbourne Suite, Botanical Gardens,
Birmingham). D. H. CLEMENT, Holden Surface Ctgs. Ltd., Bordesley Green Rd.,
Birmingham B9 4TQ England.

CHICAGO (First Monday-meeting sites in various suburban locations).
MARTIN F. BALOW, United Coatings, Inc., 3050 N. Rockwell Ave., Chicago, IL
60618.

C-D-I-C (Second Monday-Sept., Jan., Apr.. June in Columbus; Oct.,
Dec., Mar., May in Cincinnati; Nov., Feb., in Dayton). BILL M. HOLLIFIELD,
Perry & Derrick Co., Inc., P.O. Box 12049, Cincinnati, OH 45212.

CLEVELAND (Third Tuesday-meeting sites vary). SCOTT E. RICKERT,
Case Western Reserve University, Cleveland, OH 44/06.

DALLAS (Thursday following second Wednesday-Executive Inn, near
Lovefield Airport). VAN G. FALCONE, Kuppers Co.. 801 E. Lee St., Irving, TX
75060.

DETROIT (Fourth Tuesday-meeting sites vary). AL Moy, Glasurit
America, Inc., P.O. Box 38009-Fenkell Station, Detroit, MI 48238.

GOLDEN GATE (Monday before third Wednesday-Alternate between
Sabella's Restaurant on Fisherman's Wharf and Francesco's, Oakland, CAl.
SANDRA LUND, The O'Brien Corp., 450 E. Grand Ave., S. San Francisco, CA
94080.

HOUSTON (Second Wednesday-Sonny Look's, Houston, TX) ARTHUR
McDERMOTT, Nalco Chemical Co. P.O. Box 87, Sugarland, TX 77478.

KANSAS CITY (Second Thursday-Cascone's Restaurant, Kansas City,
MO). H. DENNIS MATHES, Olympic Stain Co., 1141 N. W. 50th, Seattle, WA
98107.

LOS ANGELES (Second Wednesday-Steven's Steak House, Commerce,
CAl. HENRY J. KIRSCH, Trans Western Chemicals, 7240 Crider Ave., Pica Rivera,
CA 90660.

LOUISVILLE(Third Wednesday-Breckinridge Inn, Louisville, KY). JOYCE
SPECHT, Porter Paint Co., 400 S. 13th St., Louisville, KY 40203.

MEXICO (Fourth Thursday-meeting sites vary). GEORGE CARRINGTON,
Nuodex Mexicana, S.A., Av. de las Gmnjas 536,02020 Mexico, D.F., Mexico.

MONTREAL (First Wednesday-Bill Wong's Reslaumnt). JEAN BRUNET,
Van Waters & Rogers Ltd., 2700 Jean Baptist Deschamps, Lachine, Que., Can.,
H8T lEI.

NEW ENGLAND (Third Thursday-Hillcrest Function Facilities, Walt
ham). MAUREEN M.LEIN,Raffi&Swanson,lnc., /00 Eames St., Wilmington,MA
01887.

NEW YORK (Second Tuesday-Landmark II, East Rutherford, J).
RAYMOND P. GANGI, International Paints, P.O. Box 386, Union, NJ 07083.

NORTHWESTERN (Tuesday after first Monday-Tax Cafe, Minneapolis,
MN). ALFRED F. YOKUBONIS, Celanese Specialty Resins, 5008 W. 99th St.,
Bloomington, MN 55437.

PACIFIC NORTHWEST (Portland Section-Tuesday following second
Wednesday; Seattle Section-the day after Portland; British Columbia Section
the day after Seattle). GERALD MCKNIGHT, Rodda Paint Co., 6932 S. W. Macadam
Ave., Portland, OR 97219.

PHILADELPHIA (Second Thursday-Dugan's Restaurant). ROBERT L.
TOZER, Delkote, Div. of Lilly Ind. Coatings, Inc., 76 S. Virginia Ave., Penns
Grove. NJ 08069.

PIEDMONT (Third Wednesday-Howard Johnson's, Brentwood exit of
1-85, High Point, NC.) MICHAEL DAVIS, Paint Products Co., Inc., P.O. Box 648,
Walkertown, NC 27051.

PITTSBURGH (First Monday-Skibo Hall, Carnegie Mellon Univ.).
JOSEPH MASCIA, Campbell Chemical Co., P.O. Box 11182, Pittsburgh, PA 15237.

ROCKY MOUNTAIN (Monday following first Wednesday-Bernard's,
Arvada, CO). CARWIN BEARDALL, Howells, Inc., 4285 S. State St., Salt Lake City,
UT 84107.

ST. LOUIS (Third Tuesday-Salad Bowl Reslaumnt). CHARLES L. GRUBBS,
U.S. Paint Div., Grow Group. Inc., 831 S. 21st St., St. Louis, MO 63103.

SOUTHERN (Gulf Coast Section-Third Thursday; Central Florida
Section-Third Thursday after first Monday; Atlanta Section-Third Thursday;
Memphis Section-bi-monthly, Second Tuesday: Miami Seclion-Tuesday prior
to Central Florida Section). S.G. SANFILIPPO, Reichhold Chemicals, Inc.,
Technical Services Lab., P.O. Box 1610, Tuscaloosa, LA 35401.

TORONTO (Second Monday-Cambridge Motor Hotel). GoRDON
MAJOR,46 Dearbourne Blvd., Unit 61. Bramalea, Ont., Can., L6T 1J7.

WESTERN EW YORK (Third Tuesday-The Red Mill, Clarence, NY).
CHARLES C. TABBI, Spencer-Kellogg Div.. Textron, Inc., P.O. Box 210, Buffalo,
NY 14225.
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meetings/Education

Dispersion Course Scheduled at KSU, May 7-11

4405

Special Discount Fares
Available from United Airlines
To Annual Meeting in Chicago

Special arrangements have been made with United Airlines to offer
a $15.00 discount off Supersaver fares within the U.S. to/from Chicago
for the October 24-26 Annual Meeting and Paint Show at the Conrad
Hilton Hotel. The seven-day minimum stay requirement is waived. These
special fares are available only when you call the unlisted toll-free number
(800-521-4041) of United's Convention Desk. You must give the FSCT
Convention number which is:

A short course entitled, "Dispersion of
Pigments and Resins in Fluid Media,"
will be presented May 7-11, by the
Rheology and Coatings Div. of Kent
State University's Chemistry Dept.,
Kent,OH.

Featuring industry and academic ex
perts knowledgeable on the subject of
dispersion, the course will concentrate on
the fundamentals of surface chemistry
and physics related to dispersion of
latexes, pigments, and resins in water and
classic solvent systems. The session will
also focus on lectures pertaining to the
mechanics ofdispersion and the selection
of the proper dispersion equipment for
specific materials.

The course is designed for personnel
involved in research, development, and
production of coatings, adhesives, poly
mers, inks, and related materials.

The following presentations are sched
uled for the program:

Monday, May 7

"Fundamentals of Surface and Colloid
Chemistry I"-Richard J. Ruch, KSU.

"Dispersant Selection Based on Pig
ment Functionality"-Robert F. Conley,
Mineral & Resource Technology.

Spray Finishing Workshop
To Be Held May 14-18

A Spray Finishing Technology Work
shop will be held by Bowling Green
State University and the DeVilbiss Co. on
May 14-18. Workshop sessions will be
held at the University campus and in the
Technical Center of the DeVilbiss Co.,
World Headquarters, Toledo, OH.

Featured will be sessions on equipment
and material selection, spray finishing
techniques associated with automotive
refinishing, furniture, and industrial
spraying. Additionally, topics associated
with the latest technology-powder coat
ing, automatic spraying, and plural com
ponents-will be included. Each partici
pant will have an opportunity for "hands
on" practice.

The workshop is under the direction of
Dr. Richard A. Kruppa, University Pro
fessor of Manufacturing Technology,
School of Technology.

Additional information can be ob
tained from Judy Jennings, Bowling
Green State University, Bowling Green,
OH 43403.

"Fundamentals of Surface and Colloid
Chemistry IJ"-Richard J. Ruch.

"Aqueous Dispersant Selection Based
on Product/ Process Operation"
Robert F. Conley.

Tuesday, May 8

"Dispersion of Pigments in Liquid
Media-A Review of Principles and
Practice"-Geoffrey D. Parfitt, Carnegie
Mellon University.

"Interactions at the Pigment/ Vehicle
Interface and their Relevance to Pigment
Dispersion"-Geoffrey D. Parfitt.

"Dispersion of Carbon Black and
Other Pigments in Fluid Vehicles for
Printing Inks"-John W. Vanderhoff,
National Printing Ink Research Institute,
Lehigh University.

"Measurement of Degree of Disper
sion of Water-Based Flexographic Inks
by Capillary Chromatography and Color
Strength"-John Vanderhoff.

Wednesday, May 9

"Selection of Industrial Surfactants"
John C. Graham, Eastern Michigan
University.

"Particle Size Analysis of Coatings
Systems"-Theodore Provder, Glidden
Coatings & Resins Div., SCM Corp.

"Dispersion in Oil-Soluble Coatings
Systems: The Inseparable Roles of Art
and Science"-George R. Pilcher, Hanna
Chemical Coatings Corp.

"Attritor Grinding and Dispersing

Equipment"-Arno Segvari, Union Pro
cess, Inc.

"High Shear-High Intensity Mixing"-
B. L. Aarons and Richard Gash, Silver
son Machine, Ltd.

Thursday, May 10

"Small Media Milling and Dispersion
Technology"-Leo Dombrowski, Chi
cago Boiler Co.

"Characterization of Gri nd ing and Dis
persion Media"-Walter W. Perkins.
Norton Co.

"Principles of Ball and Pebble Milling"
John M. Rahter, PaulO Abbe, Inc.

"Theory and Application of Mixers in
Blending and Dispersion"-James Y.
Oldshue, Mixing Technology, Mixing
Equipment Co.

"High Viscosity Dispersion"-James
W. White, White Chemical Equipment
Co.. Inc.

Friday, May II

"Assessment of Dispersion Stability:
Rheological and Sedimentation Tech
niques"-Mel Croucher, Xerox Research
Centre of Canada.

"Current Processing Techniques for
Magnetic Media Dispersions"-Gregory
R. Liebert. etzsch, Inc.

For additional information, contact
Carl J. Knauss. Chemistry Dept.. KSU.
Kent. OH 44242.
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NDSU to Offer Coatings Courses in June

Coming Next Month . . .

.. the JCT will feature the topic of Problems and Control of
Defacement of Coatings by Mildew and Bacteria. Highlighting the
issue will be two Roan-Award winning articles dealing with the SUbject:

"Presence and Effects of Anaerobic Bacteria in Water-Based
Paints," by R.A. Opperman and M. Gall, of Cosan Chemical Corp.

"Protection of Mildewcides and Fungicides from Ultraviolet Light
Induced Photo-oxidation," by P. Gabriele and R. Iannucci, of CIBA
GEIGY Corp.

Three short courses in coatings: "Basics
of Coatings," "Water-Borne Coatings,"
and "High Solids Coatings," will be
offered by North Dakota State Univer
sity, Fargo, NO. in Juoe.

"Basics of Coatings," a condensed
version of the well-known coatings course
developed by Dr. Zeno W. Wicks, now
retired Professor Emeritus. is scheduled
for June 4 15. Updated and refined
annually by Dr. Wicks, the two-weck
course is designed for the ehcmist who is
relatively ncw to the coatings field, or for
the experienced chemist who wants to
gain a better general understanding of
coatings and their underlying principles.

The one-week courses in "Water-Borne
Coatings" and "H igh Solids Coatings, "to
be held June II 15 and June 25 29,

Theme Selected for OCCA
1985 Conference

The Technical Committee of the Oil &
Colour Chemists' Association has chosen
the theme, "New Substrates, New
Materials, New Problems"", for its bien
nial conference to be held June 26 29,
1985, in Fdinhurgh, Scotland.

The eommittce selected this theme
since it felt that "the time is opportune for
a review of the impact of new technology,
since the traditional coatings industry has
now so diversified that it encompasses
industries such as the automotive, huild
ing, electrical. aerospace, plastics,
packaging, adhesives. and other indus
tries." The conference, therefore, will
explore the problems in hoth novel and
traditional substrates by the introduction
of new materials and methods of applica
tion and the problems arising there
from.

For further information on the 1985
conference. contact Director & Secretary
R. H. Hamblin, OCCA. Priory House.
967 Harrow Rd .. Wembley. Middlesex.
England HAO 2SF.

respectivcly, are designed for the experi
enced person involved in research or
working specifically in either of these two
areas. Recent developments in both fields
will be considered. and both sessions
include considerable material applicable
to other types of coatings.

Special guest lecturers for the "Water
Borne Coatings" course will include the
following well-known industrial scien
tists: Dr. Gordon Bierwagen. of Sherwin
Williams Co.; and Drs. Thcodore Provder
and Robert Serdewand, or Glidden Coat
ings and Resins Div., SCM Corp.

All three courses will be taught by Dr.
Wicks; Dr. Frank N. Jones, Cha'irman of
the Department of Polymers and Coat
ings at NDSU; Dr. S. Peter Pappas,
NOS U Professor of Chemist ry and Poly
mers and Coatings; Dr. Loren W. Hill,
adjunct Professor of Polymers and Coat
ings and a science fellow with Monsanto
Plastics and Resins; and Dr. J. Edward
Glass, NOS U Professor of Polymers and
Coatings.

Additional information may be ob
tained by contacting Dr. Frank N. Jones,
Polymers and Coatings Dept., NDSU,
Fargo, NO 58105.

UMR to Sponsor Symposium
On Vinylidene Chloride

The University of Missouri-Rolla.
Rolla, MO. will present a symposium on
"Vinylidene Chloride: A Monomer for the
'80's," May 2 4 at the Breckenridge
Concourse Hotel. St. Louis. MO.

The symposium, a coatings continuity
education activity of the UMR College of
Arts and Sciences' chemistry department.
is designed to give participants an op
portunity to update their knowledge of
vinylidene chloride as an economical and
versatile comonomer for surface coatings
resins. Discussion sessions are included in
the program.

For further information, contact
Cindy Sonewald. Chemistry Dept.,
UMR. Rolla, MO 65401.

Industrial and furniture
finishes; zinc-rich

primers; vinyl top coats;
gel coats; plastisols;
trade sales paints;

varnishes; high solids
coatings; coil coatings;

water and/or oil
systems; inks.

ZEOTHIX (synthetic
precipitated silicon
dioxide) is a low-cost
flatting and thixo
tropic agent; and
suspending aid
that's easily dis
persed, with little
shear sensitivity.

ZEOTHIX is an
odorless fine white
powder with a con
trolled structure and
particle size.

Find out how
ZEOTHIX can
improve your paints
and coatings. Call or
write our Customer
Services Department
today.

J.M. HUBER
CORPORATION
Chemicals Division
P. O. Box 310
Havre de Grace, MD 21078
3011939-3500
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People

Ronald F. Phillips was appointed
Manager, National Accounts, for Ari
zona Chemical Co.. a joint venture of
American Cyanamid Co. and Interna
tional Paper Co.

The Midland Div., Dexter Corp..
Waukegan, IL, has announced the follow
ing appointments. John Gibb has joined
the firm as a Research Associate. Ap
pointed as Senior Research Chemist in
the general laboratory was Gerry Steele.
Dr. K.G. Srinivasan was named Research
Associate in the polymer laboratory.

William D. Kinsell, Jr., President of
Glidden Coatings & Resins, Div. of SCM
Corp., Cleveland, OH, received a na
tional decoration from the Republic of
Panama. His Excellency Aquilino Boyd.
Ambassador of the Republic of Panama
to the United States, presented the Na
tional Decoration of the Order of Vasco
Numex de Balboa to Mr. Kinsell. The
medal and decree, which are the second
highest honor given to an individual,
were in recognition of the economic
investment that Glidden paint and resins
operations have made in Panama. Glid
den opened a paint plant in the Republic
in 1976 and a resins facility in 1982.

Effective February I, Mr. Kinsell has
retired from Glidden after 28 years. He
had been President of SCM's largest
division for seven years.

Mr. Kinsell began his career with
Glidden as Sales Promotion Manager of
the Paint Division. In 1960, he became
General Manager-Trade Sales and six
years later was appointed Vice-President
Marketing. In 1969, he was named Vice
President of the Coatings and Resins
Group.

Mr. Kinsell is the immediate Past
President of the National Paint and
Coatings Association and is a member of
its Board of Directors and the Executive
Committee.

K.A. McGrathW.O. Kinsell, Jr.

Dennis L. Dalton has been appointed
Manager-Coatings and Plastics Chemi
cal Div. of Buckman Laboratories, Inc.,
Memphis, TN. Formerly Development
Specialist and Assistant Marketing Man
ager at the Buckman-Ghent, Belgium
company. Mr. Dalton has also served as
Technical Service Manager at the Mem
phis company.

Silberline Manufacturing Co., Inc.,
Lansford, PA. has announced the follow
ing promotions. William R. Whildin has
been named Superintendent of the firm's
plant, responsible for all buildings and
property. He will assist in the planning.
layout, and construction of additional
manufacturing facilities, prOductivity im
provements, and pilot plant operation.
Thomas R. Sterba was promoted to
Lansford Plant Manager. Hc most re
cently served as Assistant to the Execu
tive Vice-President with duties in process
engineering, administration, and safety
and regulatory affairs.

Kathy A. McGrath has been named
Polymer District Accounts Manager.
U.S. Specialty Chemicals, for S.c. John
son & Son, Inc., Racine, W I. Prior to her
appointment, Ms. McGrath was associ
ated with Texas Instruments.

Promoted to Senior Market Manager
Industrial Coatings, Specialty Chemicals
Group, for Johnson Wax, Racine, is
Bruce H. Todd. He most recently served
the Group as Commerical Development
Manager-Polymers.

Carl Lechner. Inc., Northbrook. II..
has announced the appointment of Jack
Weisman as Chairman of the Board. Mr.
Weisman was previously President of
Donald R. Fitzgerald Co., and has been
associated with the paint and coatings
industry for 36 years. He is a member of
the Chicago Society.

G.E.F. BrewerC.L. Smith

Joseph G. O'Grady, Vice-President of
Public Service Electric and Gas Research
Corp., Maplewood, NJ, was appointed
Executive Vice-President of the Ameri
can Society for Testing and Materials
(ASTM). He replaces Henry J. Stremba,
who has retired after 30 years of service to
ASTM.

Mr. O'Grady is responsible for coordi
nating ASTM's managerial staff and
overseeing the progress of ASTM's 140
standards writing committees.

A longtime active member of ASTM,
Mr. O'Grady is a past chairman of the
board of directors and is past chairman of
both the Finance Committee and the
Standing Board Committee on Technical
Committee Activities. Currently, Mr.
O'Grady is active on ASTM Committees
D-2 on Petroleum Products, D-22 on
Sampling and Analysis of Atmospheres,
and E-36 on Laboratory Accreditation.

Hilton-Davis Chemical Co., Cincin
nati, OH, has named Robert R. Sill to the
position of Midwest Regional Sales Rep
resentative.

Dr. George E.F. Brewer, coatings
consultant and pioneer of the electro
coating process, spoke at the March
meetings of the Paint Research Institute,
near London, and the Institute of Metal
Finishing, in Birmingham, England.

Dr. Brewer's address, "The Seven
Stages of an Invention," analyzed the
successive steps in the development of
innovations, focusing on the develop
ment of the electrocoating process, which
is used to coat over 85% of all auto
mobiles worldwide.

The Southern California Paint & Coat
ings Association presented Clyde L.
Smith, a co-founder of Ameritone Paint
Corp., with a 50-Year Pin for his contin
ued service to the industry.

Mr. Smith helped to establish Vi-C1y
Industries, Inc. (which later became
Ameritone Paint Corp.) in 1949. He
served as President and maintained that
position when the company was acquired
by Grow Group, Inc. in 1965. Mr. Smith
was appointed Chairman of the company
in 1982, a position he held until March
1983. Presently, he is a consultant to
Ameritone.

Mr. Smith is a Past-President of the
Federation of Societies for Coatings
Technology, the Los Angeles Society for
Coatings Technology, and the SCPCA.
He is a recently retired Vice-President of
the Western Region of the NPCA.
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Paint Chemists Celebrate 50th Anniversary

AFTER 50 YEARS-Back In the 1930's, ten graduate chemists worked lor what was
probably the IIrst consulting laboratory In the paint Industry. Now,ln 1984, nine reunited
to celebrate their 50th anniversary. Back row (left to right): Allred Driscoll; Norman
Haber; and Joseph Cataldo. Middle (left to right): Sidney B. Levinson; Joseph Cantor;
Elias Singer; and Benjamin Farber. Front (Ielt to right): Monroe Rapaport;

and Herman J. Singer

NL ChemicalslNL Industries, Inc.,
Hightstown, NJ, has appointed Robert
Van Doren as Manager, Product Strat
egy. Prior to his promotion, Mr. Van
Doren was Marketing Manager, Rheo
logical Additives and Specialty Chemi
cals Products in the U.S. Mr. Van Doren
is a member of the New York Society.

Dean R. Thacker has been appointed
President of Pfizer Inc.'s minerals, pig
ments, and metals (M PM) operations.
Mr. Thacker. a 33-year veteran of Pfizer,
has headed the Quigley Co., Inc., a unit of
MPM division specializing in products
and services for the steel-making in
dustry.

James C. O'Donoghue, President of
Quigley Europe since 1974, succeeds Mr.
Thacker as President in New York.

W.R. Grace & Co., Lexington, MA,
has appointed Peter I. Kuziuk as Na
tional Sales Manager for nitroparaffins.
Mr. Kuziuk, who joined Grace in 1978,
most recently served as Western regional
Sales Manager for the Specialty Chemi
cals Unit of the Division.

The appointment of Sam K. Mitchell
as a Technical Sales Representative was
announced by Sandoz Colors & Chemi
cals. Charlotte, NC. Mr. Mitchell will
specialize in the sales and service of the
firm's colorants and specialty chemicals
to the coatings, plastic, leather, cosmetic,
and household products industries on the
west coast. Prior to his appointment, Mr.
Mitchell was associated with Mobay
Chemical Corp. He is a member of the
Los Angeles Society.

Catherine Enright and Thomas
Mastandrea have been named Sales Rep
resentatives by the Chemical Coatings
Div. of The Sherwin-Williams Co., Chi
cago. IL. Ms. Enright is assigned to the
Cleveland. OH area, while Mr. Mastan
drea will focus on the Houston, TX
region.

The following appointments have been
made by the Organic Chemicals Div. of
W.R. Grace & Co. for its Specialty
Chemicals Unit. William F. Scheufele, Jr.
has been named Product Group Manager
for the division's emulsion polymer prod
uct lines. Mr. Scheufele, a Grace em
ployee since 1955, most recently served as
Product Manager for polyvinyl acetate
emulsions. He is a member of the New
England Society. Appointed Product
Group Manager for the division's Hamp
shire® and naphthalene DAXAD® prod
uct lines was George J. Power. As a 22
year employee of Grace. Mr. Power has
held a number of research and product
management positions.
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Ten graduate chemists, who were
employed in the 1930's by the same paint
consulting laboratory located in Brook
lyn, NY, have remained active in the
Paint and Coatings Industry. During the
past 50 years, five of the men became
presidents of their companies, two be
came Presidents of the New York Society
for Coatings Technology, one became
president of the NYPCA, and one became
National Chairman of the paint and
coatings committee of the American
Society for Testing and Materials.

Over the years, the men remained good
friends and met about every other month,
a total of 250 times, to discuss technical
subjects of mutual interest.

The men include:
Joseph Cantor is President of Josad

Consultants, Inc., Queens, NY, and was
formerly Technical Director of Fyn Paint
& Lacquer Co., Brooklyn, NY. He is a
40-year member of the New York Society.

Formerly, Technical Director of Stan
dard Tex Co.. Brooklyn, Joseph R.
Cataldo has retired. He is a 40-year
member of the New York Society.

Alfred Driscoll, Consultant, has been
associated with the New York Society for
40 years.

The Flecto Co., Inc., Oakland, CA,
and Flecto Coatings, Ltd., Richmond,
B.C., Canada, has appointed Frederick J.
Connelly as Technical Director for both
companies. Mr. Connelly was previously
associated with DAP, Inc. He is a
member of the C-D-I-C Society.

Formerly, President of Farnow Inc.,
Kearny, NJ, Benjamin Farber has retired
after 45 years of service to the industry.

Alexander C. Haber, formerly Tech
nical Director of Arnesto Paint, Co.,
New York, NY, died October 1980. He
was associated with the New York Society
for over 35 years.

Norman Haber is a retired Account
Supervisor for AMSCO Div. of Union
Oil of California. He is a 4O-year New
York Society member.

Sidney B. Levinson, retired Chairman
and CEO of DI L Laboratories, New
York, NY, is a consultant. He is a
45-year member of the New York Society
and has served as its President.

Monroe Rapaport is President of Pyro
lac Corp., Hawthorne, NJand has worked
in the industry for 50 years.

Elias Singer is Chairman Emeritus
of Troy Chemical Corp., Newark, NJ with
50 years of service to the paint and
coatings industry. He is a member of the
New York Society.

Herman J. Singer, a 40-year member of
the New York Society, and formerly
President of Lehmen Brothers, Jersey
City, NJ, is a consultant.

Craig A. Cornett was named Regional
Purchasing Manager for Glidden Coat
ings and Resins Div., SCM Corp., based
in Carrollton, TX. Mr. Cornett was
previously associated with the Southwest
Div. of O'Brien Corp. He is a Houston
Society member.
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Wood Finishes

A new publication, "Economical Cel
lulose Acetate Butyrate (CAB) High
Viscosity Wood Sealer and Lacquer,"
is now available. The four-page bulletin
presents formulations for two wood
finishes prepared from CAB-53 I-I, lac
quer BW-II-53 and sealer BW-II-54. For
a copy of publication No. E-238, write
Eastman Chemical Products, Inc., Chem
icals Div., P.O. Box 431, Kingsport,
TN 37662.

Short 011 Alkyd

A short oil alkyd resin for use by
coating manufacturers in formulating
finishes with 2.5 or lower VOC is de
scribed in a new bUlletin. The literature
cites low viscosity at high solids and good
amino resin compatibility as the impor
tant features of Beckosol® 98-210 short
oil alkyd. It also notes such performance
features as good coating stability and
excellent application properties. The bul
letin is available from Reichhold Chem
icals, Inc., 525 N. Broadway, White
Plains, NY 10603.

Surfactant Product Guide

A comprehensive product guide to
hundreds of surface active agents for
many functional purposes in 12 major
application areas is now available. The
32-page brochure simplifies product ref
erences by organizing pertinent descrip
tive and application data into charts
for industrial, paint, aerosol formulation,
food and food processing, and emulsion
poymerization surfactants. Copies of the
"Surfactant Product Guide" may be
obtained from the Organics Div., Witeo
Chemical Corp., 520 Madison Ave., New
York, NY 10022.

Rheology Modifier

A rheology modifier for maintenance,
industrial, and architectural latex paints
has been introduced in new literature.
Rheological properties, application uses,
and advantages of this nonionic, water
soluble synthetic polymer supplied in
solution are listed. Further information
is available from Union Carbide Corp.,
Specialty Chemicals Div., Dept. K3~44,

Danbury, CT 06817.
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Storage Tanks

Information is available on cone bot
tom, vertical liquid storage tanks designed
to withstand maximum loads and stresses.
Construction of the tanks are discussed
as are their interior and exterior surfaces.
Literature is available from Certified
Equipment & Manufacturing Co., P.O.
Box 298, Springfield, IL 62705.

Anticorrosive Pigment

A new 40-page brochure that details
an anticorrosive pigment for both sol
vents and aqueous systems is now avail
able. Included is information on typical
properties, formulations, and toxicologi
cal data of NALZIN'"2. For a copy of
"NALZIN'"2, Non-Toxic High Perfor
mance Protections," contact NL Chern
icals/NL Industries, Inc., P.O. Box 700,
Hightstown, NJ 08520.

Color QC System

Literature is available announcing a
color QC system, which features the IBM
personal computer, the ACS Spectro
Sensor® II spectrophotometer, and
Color-Calc'", and ACS developed pro
gram package. The color QC system,
which was designed to provide extensive
color quality control capabilities, is dis
cussed, as are its operational capabilities
and its wide range of options. For
information, contact Applied Color Sys
tems, Inc., P.O. Box 5800, Princeton,
NY 08540.

Color Measurement

On-line color measurement that helps
identify and correct color problems be
fore they prove costly and disrupt con
tinuous production has been successfully
adapted to the coil coating industry and
is discussed in recent literature. Featured
is an On-Line Color-Eye® Measurement
System designed to analyze and process
color data by computer to provide com
plete color variance information in a coil
coating operation. Discussed is how the
on-line system monitors color on a wide
variety of coil-coated surfaces including
wood grain finishes. Advantages listed in
clude increased color accuracy and con
sistency, throughout, and quality control.
For additional information, write Mac
beth Color Systems, P.O. Box 950, New
burgh, NY 12550.

Laboratory
Instruments

A 76-page brochure has been published
featuring 25 laboratory instruments and
items. Described are the new dip type
Ford viscosity cup; the new pocket clip
timer; plastic wet film thickness gauges;
digital, computer/ printer coating thick
ness gauges; the new Zahn viscosity cup
kit; and mixer and humidity/temperature
meters. Included are prices, operations,
specification references, and ordering
information for each item. A copy of the
brochure is available from Paul N. Gard
ner Co., Inc., 218-D Commercial Blvd.,
Suite 205, Lauderdale By-The-Sea. FL
33308.

Amino Resins

Applications and features of amino
resins for water and solvent systems
are covered in a recently issued brochure.
The eight-page publication covers mel
amine, urea. and benzoguanamine resins
used to harden and impart water and
chemical resistance to baking finishes.
Basic differences between the three
classes of resins are discussed and charted
to help the reader decide which group
to consider for a given problem. A
table of relative properties is also in
cluded. The literature is available from
Reichhold Chemicals, Inc., 525 N. Broad
way, White Plains, NY 1060j.

Hydroqulnone

A new publication. "Solubility to Tee
quinol® Hydroquinone and Deriva
tives," is available. The hydroquinone
and derivatives covered include Tec
quinol hydroquinone (HQ), toluhydro
quinone (THQ), para-benzoquinone
(p-BQ), mono-tertiary-butylhydro
quinone (MTBHQ). 2,5-di-tertiary
butylhydroquinone (DTBHQ). and
hydroquinone mono-methylether
(HQMME). They are used as inter
mediates for manufacturing a variety of
products and as polymeriz.ation inhibitors
for vinyl monomers and unsaturated
polyester resins. The literature lists their
approximate solubility in various glycol
ether and ether ester solvents, ester
solvents, alcohols, ketones, and glycols.
A copy of No. D-163, may be obtained by
contacting Eastman Chemical Products,
Inc., Chemicals Div., Building 280,
Kingsport, TN 37662.
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Coming Events

FEDERATION MEETINGS

(May 15-18)-Federation "Spring Week." Manufacturing
Seminar on 15th and 16th; Society Officers on 17th; and Board of
Directors on 18th. Galt House. Louisville. KY. (FSCT. 1315
Walnut St., Philadelphia. PA 19107).

(Oct. 24-26)-62nd Annual Meeting and 49th Paint
Industries' Show. Conrad Hilton Hotel. Chicago,lL. (FSCT. 1315
Walnut St.. Suite 832. Philadelphia. PA 19107).

1985

(May 14-17)-Federation "Spring Week." Seminar on 14th
and 15th; Society Officers on 16th; and Board of Directors on
17th. Hilton Hotel. Baltimore, MD. (FSCT. 1315 Walnut St.,
Philadelphia, PA. 19107).

(Oct. 7-9)-63rd Annual Meeting and 50th Paint Industries'
Show. Convention Center. St. Louis. MO. (FSCT, 1315 WalnutSt.,
Philadelphia, PA 19107).

SPECIAL SOCIETY MEETINGS

(May 3-5)-Pacific Northwest Society for Coatings
Technology Symposium. Holiday Inn Crowne Plaza, Seattle, WA.
(Robert Hogg, Preservative Paint Co.. 5410 Airport Way S.,
Seattle, WA 98108).

MILLING
that'seasy
an themill.
Made with a careful balance of hardness,
crushing strength, porosity and wear rate, sized
to tight specs, GlenMills'M beads give you fast
milling and efficient dispersal with the least
amount of wear of mill parts. That's milling that's
easy on the mill. •
GlenMilis Beads are available in; 'il;, .;,;;7
- GLASS - Lead-free solid glass of G"...

exceptional strength and low cost
-ZIRCONIUM OXIDE-Zirconium ~~

Oxide with 3x to ex the life of glass O~.... ~

- STEEL- Steel beads of ball bearing 1'\9.(;01-\0
quality for high viscosities ond pastes.

DElIVERY IS FAST AND SMALL QUANTITIES •.~•. >;
ARE SUPPLIED AT BULK PRICES ... SAVING A~~" ,- "
STORAGE SPACE AND FREEING CAPITAL "

For information or samples call or write to:

I~ID I~1E!nmills INC.
203 BROOKDALE SlIMAYWOOD, N.J. 07607

201-845-4665 TELEX: 134 6561MPANDEX MAYW
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(May 14)-Philadelphia Society for Coatings Technology's
Seminar on "Anti-Corrosive Coatings." Airport Hilton Hotel,
Philadelphia, PA.

(May 15-16)-Cleveland Society for Coatings Technology
27th Annual Technical Conference, "Advances in Coatings
Technology." (Richard Eley, Glidden Coatings & Resins Div.
SCM Corp., 16651 Sprague Rd., Strongsville, OH 44136).

(May 16-17)-"Coatings Tech Expo '84." 3rd Biennial
Convention & Exposition sponsored by New England Society for
Coatings Technology. Sheraton Inn & Conference Center,
Boxborough, MA. (Chairman Bruce Ocko, The Truesdale Co.,
Brighton, MA 02135).

(June 8-9)-Joint Meeting of SI. Louis and Kansas City
Societies for Coatings Technology. Kansas City, MO.

(June 18)-Golden Gate Society for Coatings Technology's
Manufacturing Committee Symposium on "Safety and Robotics."
Sabella's, San Francisco, CA. (Louie Sanguinetti, Jasco Chemi
cal Co., P.O. Drawer J. Mountain View, CA 94042).

1985

(Feb. 26-Mar. 1)-Western Coatings Societies Symposium
and Show. Disneyland Hotel, Anaheim, CA.

(Apr. 25-27)-Pacific Northwest Society for Coatings
Technology Symposium. Empress Hotel, Victoria, B.C. (Ottwin
Schmidt, Helzer Canada Ltd., 8531 Cullen Crescent, Richmond,
B.C., V6Y 2W9 Canada).
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OTHER ORGANIZATIONS

(Apr. 29-May 2)-"Opportunities in the Automotive Market"
meeting sponsored by the National Coil Coaters Association.
Rancho Las Palmas, Rancho Mirage, CA. (NCCA, 1900 Arch St.,
Philadelphia, PA 19103).

(Apr. 29-May 3)-75th Annual Meeting of the American Oil
Chemists' Society, Fairmont Hotel, Dallas, TX. (AOCS, 508 S.
Sixth St., Champaign, IL 61820).

(May)-Robotics and Computer Controlled Automation.
Owen Graduate School of Management, Vanderbilt University,
Nashville, TN. (Ms. Mary Kelly, Program Director, Vanderbilt
Univ., Nashville, TN 37203).

(May 1-3)-Oil & Colour Chemists' Association's 35th
Annual Exhibition. London, England. (R.H. Hamblin, OCCA,
Priory House, 967 Harrow Rd., Wembley, Middlesex, HAO 2SF).

(May 1-4)-Painting and Decorating Contractors of
America. 100th Anniversary Meeting. New York, NY.

(May 2-4)-"Vinylidene Chloride: A Monomer for the '80's"
Symposium. Breckenridge Concourse Hotel, St. Louis, MO.
(Cindy Sonewald, Chemistry Dept., University of Missouri-Rolla,
Rolla, MO 65401).

(May 7-11)-Short Course on "Dispersion of Pigments and
Resins in Fluid Media." Kent State University, Kent, OH. (Dr. Carl
J. ·Knauss, Chemistry Dept., Kent State Univ., Kent, OH 44242).

(May 7-11)-Spray Painting Seminar. Binks Manufacturing
Co., Franklin Park, IL. (Binks Manufacturing Co., Training Div.,
9201 W. Belmont Ave., Franklin Park, IL 60131).

(May 14-18)-"Spray Finishing Technology Workshop"
sponsored by Bowling Green State University and the DeVilbiss
Co. (Judy Jennings, Bowling Green State University, Bowling
Green, OH 43403).

PARTNER SOUGHT

A Paint and Coatings marketing cor
poration is looking for a Partner to help
manage the business. The corporation
has numerous types of products to
market. The Partner may choose to
manage from his home city or Chicago.
There is a negotiable five digit invest
ment payable over a period of time. An
intelligent, open minded and friendly
Partner with excellent communication
skills is sought.

Please kindly mail your history to Mr.
David Dextor A.B,C., 5120 Hyde Park
Blvd., Chicago, IL 60615
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(May 14-18)-"Basic Microcomputer Programming for
Coatings" Short Course. University of Missouri-Rolla, Rolla, MO.
(Cindy Sonewald, Dept. of Chemistry, UMR, Rolla, MO 65401).

(May 16-18)-"Appearance Science Workshop." Hunter
Lab, Reston, VA. (Ms. V. Baca, HunterLab, 11495 Sunset Hills
Rd., Reston, VA 22090).

(May 20-23)-ASTM Annual Meeting. Queen Elizabeth
Hotel, Montreal, Que., Canada. (ASTM, 1916 Race St.,
Philadelphia, PA. 19103)

(May 20-23)-ASTM Committee 0-1 on Paint and Related
Coatings & Materials. Montreal, Que., Canada. (ASTM, 1916 Race
St., Philadelphia, PA 19103).

(May 21-25)-Short Course on "Adhesion Principles and
Practice for Coatings and Polymer Scientists." Kent State
University, Kent, OH. (Dr. Carl J. Knauss, Chemistry Dept., Kent
State Univ., Kent, OH 44242).

(May 21-25)-Short Course on "Corrosion and Its Control by
Protective Coatings." Lehigh University, Bethlehem, PA. (Prof.
Henry Leidheiser, Jr., Sinciair Laboratory #7, Lehigh University,
Bethlehem, PA 18015).

(May 22-24)-Chemical Coaters Association. "Surface
Coating '84." Bloomington, MN. (Matt Huertz, Chemical Coaters
Assn., Box 241, Wheaton, IL 60187).

(May 23)-ASTM Symposium on "Review and Evaiuation of
Appearance: Methods and Techniques" sponsored by
Committee E-12. Queen Elizabeth Hotel, Montreal, Canada.
(Symposium Chairman, J.J. Rennilson, Retro-Tech, P.O. Box
3103, La Mesa, CA 92041).

(June 4-8)-Short Course on "Advances in Emulsion
Polymerization and Latex Technology." Lehigh University,
Bethlehem, PA. (Dr. M.S. EI-Aasser, Dept. of Chemical
Engineering, Sinclair Lab #7, Lehigh University, Bethlehem, PA
18015).

(June 4-8)-Short Course on "Thermal and Rheological
Characterization of Coatings and Polymers." Kent State
University, Kent, OH. (Dr. Carl J. Knauss, Chemistry Dept., Kent
State Univ., Kent, OH 44242).

(June 4-15)-"Basic Course in Coatings." North Dakota
State University, Fargo, NO. (Dr. Frank N. Jones, Polymers &
Coatings Dept., NOSU, Fargo, NO 58105).

(June 6-7)-"Color Technology for Management" course.
Rochester Institute of Technology, Rochester, NY. (Brenda
Reimherr, T&E Center Seminar Coordinator, Rochester Institute
of Technology, One Lomb Memorial Dr., P.O. Box 9887,
Rochester, NY 14623).

(June 10-13)-"58th Colloid and Surface Science
Symposium." Carnegie-Mellon University, Pittsburgh, PA. (G.D.
Parfitt, Chemical Engineering Dept., Carnegie-Mellon
University, P:\ttsburgh, PA 15213).

(June 11-15)-"Principles of Color Technology" course.
Rochester Institute of Technology, Rochester, NY. (Brenda
Reimherr, T&E Center Seminar Coordinator, Rochester Institute
of Technology, One Lomb Memorial Dr., P.O. Box 9887,
Rochester, NY 14623).

(June 11-15)-"Water-Borne Coatings" Short Course. North
Dakota State University, Fargo, NO. (Dr. Frank N. Jones,
Polymers & Coatings Dept., NDSU, Fargo, NO 581.05).

(June 17-20)-Dry Color Manufacturers' Association's
Annual Meeting. The Greenbrier, White Sulphur Springs, WV.
(p.J. Lehr, OCMA, Suite 202, 206 N. Washington St., Alexandria,
VA 22314).

(June 18-22)-"Principles of Color Technology" course.
Rochester Institute of Technology, Rochester, NY. (Brenda
Reimherr, T&E Center Seminar Coordinator, Rochester Institute
of Technology, One Lomb Memorial Dr., P.O. Box 9887,
Rochester, NY 14623).

(June 25-29)-"Advances in Color Technology" course.
Rochester Institute of Technology, Rochester, NY. (Brenda
Reimherr, T&E Center Seminar Coordinator, Rochester Institute
of Technology, One Lomb Memorial Dr., P.O. Box 9887,
Rochester, NY 14623).
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(June 25-29)-"High Solids Coatings" Short Course. North
Dakota State University, Fargo, ND. (Dr. Frank N. Jones,
Polymers & Coatings Dept., NDSU, Fargo, ND 58105).

(July 9-13)-10th International Conference on "Organic
Coatings Science & Technology." Athens. Greece. (Prof. Angelos
V. Patsis. Director, Materials Research Lab.• CSB 209. State
University of New York. New Paltz. NY 12561).

(July 31-Aug. 2)-"lnternational Symposium on the Analysis
and Identification of Polymers." Forensic Science Research and
Training Center, Quantico. VA. (K.W. Nimmich. Symposium
Coordinator, Forensic Science Research and Training Center,
Bldg. 12. Rm. 212, FBI Academy. Quantico. VA 22135).

(Aug. 13-17)-Short Course on "Physics and Chemistry of
Printing Inks." Davos, Switzerland. (Dr. M.S. EI-Aasser. Dept. of
Chemical Engineering, Sinclair Lab #7, Lehigh University,
Bethlehem, PA 18015).

(Aug. 20-24)-Short Course on "Advances in Emulsion
Polymerization and Latex Technology." Davos, Switzerland. (Dr.
Gary Poehlein. School of Chemical Engineering, Georgia
Institute of Technology. Atlanta, GA 30332).

(Sept.)-"Maintenance Painting of Industrial Plants"
Symposium sponsored by the Steel Structures Painting Council.
Pittsburgh, PA. (SSPC, 4400 Fifth Ave., Pittsburgh, PA 15213).

(Sept. 10-14)-"The Basic Composition of Coatings" Short
Course. University of Missouri-Rolla, Rolla. MO. (Cindy
Sonewald, Dept. of Chemistry. UMR, Rolla, MO 65401).

(Sept. 13-15)-Oil and Colour Chemists Association
Australia. 26th Convention. Mandurah. Western Australia. (Grant
McManus, P.O. Box 490, Cloverdale, Western Australia 6015).

(Sept. 17-21 )-"Physical Testing of Paints & Coatings" Short
Course. University of Missouri-Rolla, Rolla. MO. (Cindy
Sonewald, Dept. of Chemistry, UMR. Rolla, MO 65401).

(Sept. 22-25)-Canadian Paint and Coatings Association.
Annual Convention. Westin Hotel. Winnipeg, Man., Canada.
(CPCA. 515 St. Catherine St. W.• Montreal. Que. H3B lB4.
Canada).

(Sept. 23-26)-American Oil Chemists' Society Short Course
on Fatty Acids. Kings Island, OH. (AOCS. 508 S. Sixth St.,
Champaign. IL 61820).

(Sept. 23-28)-XVllth Congress of FATIPEC (Federation
of Associations of Technicians in the Paint, Varnish. Lacquer and
Printing Ink Industries of Continental Europe). Lugano. Switzer
land. (C. Bourgery, Secretary General. FATIPEC, Maison de la
Chimie, 28 Rue St.-Dominque, 75 Paris (7), France).

(Oct. 8-12)-"Advanced Industrial Paint Formulation" Short
Course. University of Missouri-Rolla, Rolla. MO. (Cindy Sone
wald. Dept. of Chemistry, UMR. Rolla, MO 65401).

(Oct. 8-12)-Spray Painting Seminar. Binks Manufacturing
Co., Atlanta. GA. (Binks Manufacturing Co.• Training Div., 9201
W. Belmont Ave., Franklin Park. IL 60131).

(Oct. 21-26)-lnterfinish '84. Jerusalem. Israel. (Interfinish
'84 Secretariat. P.O. Box 29313, 61292 Tel Aviv, Israel).

(Oct. 22-24)-National Paint & Coatings Association 97th
Annual Meeting. Palmer House. Chicago. IL. (Karen Bradley,
NPCA, 1500 Rhode Island Ave.. N.W., Washington. DC 20005).

(Oct. 23-26)-Fall Technical Meeting of the National Coil
Coaters Association. Hyatt Regency O'Hare Hotel. Chicago. IL.
(NCCA. 1900 Arch St., Philadelphia, PA 19103).

(Nov. 7-8)-4th World Congress on "Coatings Systems for
Bridges and Steel Structures." Breckenridge Concourse Hotel.
St. Louis. MO. (Cindy Sonewald, University of Missouri-Rolla.
Dept. of Chemistry, Rolla, MO 65401).

(Nov. 16-17)-37th National Decorating Products Show.
McCormick Place, Chicago. IL. (NDPA, 1050 N. Lindbergh Blvd.,
St. Louis, MO 63132).

(Nov. 26-27)-"Job Estimating Workshop for Painting
Contractors" Short Course. University of Missouri-Rolla, Rolla.
MO. (Cindy Sonewald. Dept. of Chemistry, UMR. Rolla. MO
65401).

(Nov. 28-30)-FINSTRAT '84. Conference and Exposition on
Finishing Strategies for the 80's. Marriott Hotel and Anaheim
Convention Center. Anaheim, CA. (Association for Finishing
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Processes of SME, One SME Dr., P.O. Box 930, Dearborn, MI
48128).

(Nov. 28-30)-"Maintenance Painting" Short Course.
University of Missouri-Rolla. Rolla. MO. (Cindy Sonewald. Dept.
of Chemistry. UMR. Rolla. MO 65401).

(Dec. 3-7)-Spray Painting Seminar. Binks Manufacturing
Co., Franklin Park. IL. (Binks Manufacturing Co.• Training Div.,
9201 W. Belmont Ave., Franklin Park. IL 60131).

(Dec. 16-21 )-1984 International Chemical Congress of
Pacific Basin Societies. Honolulu. Hawaii. (PAC CHEM '84.
Meetings and Divisional Activities, American Chemical Society.
1155 Sixteenth St., N.W.• Washington. DC 20036).

1985

(Mar. 25-27)-"Electrochemical Techniques for Corrosion"
Symposium to be held during CORROSION/85. sponsored by
the National Association of Corrosion Engineers. Boston. MA.
(Symposium Chairman, Robert Baboian, Texas Instruments,
Inc.• Ma,il Station 10-13, Attleboro, MA 02703).

(June 26-29)-Oil & Colour Chemists' Association's
Biennial Conference. Edinburgh, Scotland. (R.H. Hamblin.
OCCA. Priory House, 967 Harrow Rd .• Wembley, Middlesex,
HAO 2SF).

(Sept. 2-4)-Federation of Scandinavian Paint and Varnish
Technologists. 11th Congress. SAS Hotel Scandinavia. Oslo.
Norway. (Paal Ivan. Nodest Industries A/S, Boks 500. N-300l
Drammen. Norway).
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'c§(um6ug' from Jeillman
When Maureen Lein sent in the following hints on

how to know you're growing older, I found most of them
strangely familiar. I gu~ss you young kids find them
strange rather than familiar. In any event here they are,

I in case any of our readers find them funny rather than
usual.

. .'.
Aged WIldom

Everything hurts and- what doesn't hurt, doesn't work.
The gleam in your eyes is from the sun hitting your

bifocals.
You feel like the night before and you haven't been

anywhere.
You get winded playing chess.
Your children begin to look middle aged.
YOu finally reached the top of the ladder, and find it

against the wrong wall.
Your mind makes contracts your body can't meet.

j' A dripping faucet causes an uncontrollable bladder
, urge.

You know all the answers, but nobody asks you any
questions.

You look forward to a dull evening.
Your favorite part in the newspaper is "25 Years Ago

Today".
You sit in a rocking chair and can't make Wgo.
Your knees buckle and your belt won't.
You regret all those 'mistakes resisting-temptation.

,. Your pacemaker makeS the garage door go up when
you watch a pretty girl go by.

The little gray haired lady you help across the street is
your wife.

You sink your teeth into a steak and they stay there.

So-What's So Funnylll

From time to time Frank Borrelle reads stuff without
pictures. Recently, during one ofthose expeditions into

. erudition, he came upon the following gems to help
I~, guide you on your way through life. .

Nothing makes it easier for a driver to obey the 55
miles per hour speed limit than a proper understanding
of the reasons for the law, a sound set of personal
'values, and a state trooper in the rear view mirror.

The trouble with being a good sport is you have to
lose to prove it.

Our neighborhood teenager claims that all his rich
uncle left him was a rich aunt.

Strength is the capacity to break a chocolate bar into
four pieces with your bare hands-and eat only one
piece.

It is only after you lose your membership in it that the
younger_ generation looks pretty bad.

Frustration is when you tell your teenage son to get a
haircut and he says he just did.
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Some Citations, Referring to the Pelnt Industry
Quoted by Wene, B. MHO

Re: Technical Committee.
A learned fool is more foolish than an ignorant one.

(J.B. Moliere)

Re: Technical Writing.
A man will turn over half a library to write one book.

(Samuel Johnson)

Re: Note of Technical Director to Sales Department.
Against stupidity the very gods themselves contend
in vain.

(Friedrich Schiller)

Re: Note of Sales Manager to Research Department.
Throw physic to the dogsl
I'll none of it.

(William Shakespeare, Macbeth)

Re: Austerity program for Research Department.
Mere parsimony is not economy.

(Edmund Burke)

Re: Water Pollution.
The river Rhine, it is well known
Doth wash your city of Cologne.
But tell me, nymphs, what power divine
Shall henceforth wash the river Rhine?

(S. T. Coleridge)

Re: Specification for Marine Paint.
That packet of assorted miseries which we call aship.

(Rudyard Kipling)

Re: OSHA inspector calls.
The Hun is at the gate!

(Rudyard Kipling)

Re: Paint Convention.
Shall I crack any of those old jokes at which the
audie,nce never fails to laugh?

(Aristophanes)
' ..

Re: Latex paint versus Wallpaper.
Either that wallpaper goes, or I do.

(Oscar Wilde)

Re: Corrosion:
- There being many things wherein we have very

imperfect notions...
(John Locke)

-Herb Hillman
Humbug's Nest
P.O. Box 135
Whitingham, VT 05361
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SHAMROCK STIR-IN POWDERS:
mar/ abrasion resistance
without sacrificing
intercoat adhesion
This small, but critical, ingredient may well be the most
important component used in your formulation. Shamrock
stir-in powders integrate mar and abrasion resistance,
lubricity, slip, flatting control, anti-blocking qualities,
gloss retention, recoatability, and intercoat adhesion. They
work in a wide range of systems for brush, spray, dip,
powder coating, curtain coating, roller coating and other
application te~hniques. Shamrock tec,hnical personnel
will work with you to determine your grind and solubility
requirements. Ask for literature and samples.

INNOVATION IN POWDER TECHNOLOGY
1-- CHEMICALS CORPORATION

Foot of Pacific St., Newark, N . .J. 07.114, Phone (20lJ 242-2999

r - ••, , •• '2;0
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