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FINDING 
S O L !  

THE RIGHT 
SHOULDN'T 

It can be a real jungle 
out there when you're 
looking for a specific 
solvent. 

That's because most 
companies only offer a 
rather primitive selection. 

To avoid trekking from 
supplier to supplie? in 
search of what you need, 
call us. 

J 

We can outfit you with 
almost any typeof solvent 
you want. 

Just as we've done for 
countless customers over 
the ast sixty years. 

T K anks to a superb 
technical su ort system, 
continuing RL, sophisti- 
cated distribution network, 

and on-going quality 
assurance programs 
that are the envy of the 
industry. 

So for exactly the sol- 
vent you need, when you 
need it, call your local 
Union Carbide Sales 
Representative or one 
of our many distributors. 
Or write to us at 
L4488,39 Old 
Road, 

in the wilderness you've 
been searching for. 

UCAR Solvents 

UCAR is a registered bademark of Union Carbide Corporation. 



Aggregation problems? Ody Coulter 
eliminates the gueswoork behavior. The DELSA is also . versatile; it can measure com- 

plete mobility distributions of 
If you're not using the COUlER@ DELSA 440 particles from 10nm to 30pm - everything from 

you're probably wasting a lot of time with trial the smallest metal oxides to the largest liposomes. 
and error. Because the only way to solve aggrega- It's automated; it's simple to use; and it's accurate. 
tion problems is to predict colloid particle Put Coulter's expertise and worldwide 
behavior. The only way to predict colloid particle technical support network to work for you. Call 
behavior is to determine zeta potential distri- us today at 1-800-526-6932, ext. 2818 (outside 
bution. And the fastest way to determine zeta the U.S., call 1-305-885-0131, ext. 2818) or write 
potential distribution is with the D E W  440. Coulter Electronics, Inc., 

Only the DELSA 440 can make high resolu- Scientific Instruments 
tion measurements that simultaneously provide Marketing, 
particle size and zeta potential distribution PO. Box 2145, 
information. In under a minute, the DELSA 440 MC 195 - 10, 
gives you the complete picture you need to Hialeah, FL 
determine how to change your product's colloidal 33012-0145. 
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AFTER TWO YEARS OF HEALTHY GROWTH, WE'RE READY TO STRIKE OUT ON 
OUR OWN. In today's harsh competitive environment, most new businesses have 
a hard time just surviving. But since the Sherex Polymers Group was created in 
1988 by Sherex Chemical Company, we've thrived-with 25% sales growth last 
year alone. Now we're ready to go our own way as a brand-new company: 
Schering Berlin Polymers. As Schering Berlin Polymers, we'll have the global 



backing of Schering AG, Berlin ~West Germany, to continue providing high-per- 
formance resins and polymer chemicals for customers throughout North America. 
Cl Meantime, Sherex will now concentrate more fully on its core business: using 
natural oleochemicals to solve challenging problems. It's a big step for both of 
us. But a natural one. After all, it's easier (t SCHER~NG BERLIN to succeed when you have your own territory. Polymers 



FEDERATION OF SOCIETIES 
FOR COATINGS TECHNOLOGY ' 

BOARD OF DIRECTORS 
1989-1 990 

w 1315 *1.1"Ut St., Ptlih., PA l9lm PRESIDENT 
'JOHN C. BALLARD 
Kurfees Coatings, Inc. 
201 E. Market St. 
P.O. Box 1093 
Louisville, KY 40201 

PRESIDENT-ELECT 
KURT WElTZ 

lndusmin Div., Falconbridge 
365 Bloor St.. E 
Toronto, Ont., Canada 
M4W 3L4 

TREASURER 
'WILLIAM F. HOLMES 
National Pigments & Chemicals, Inc. 
2913 Rldgedale 
Garland. TX 75041 

JOHN A. DELMONICO 
Old Western Paint Co., Inc. 
Denver. CO 

JAMES E. HUSTED 
Husted 8 Associates, Inc. 
Hlgh Point. NC 

WAYNE A. KRAUS 
Aqualon Co. 
Wilminglon. DE 

JOHN A. LANNING 
Polter Paint Co. 
Louisville, KY 

MAUREEN LElN 
Davidson Rubber Co. 
Dover, NH 

DONALD R. MONTGOMERY 
Reliance Universal Inc. 
Houston, TX 

JOHN J. OATES 
Midland Park, NJ 

URNAL OF CC 
1 the Federation 
ut St. Ph~ladelp 
U4.77n1 

)ATINGS TECH 
of Societies for I 
~hia. PA 19107. 1 

NOLOGY is pu 
Soatings Technc 
Phone: (215) 54 

THE JO 
monthly b) 
1315 Waln 
FAY. f719\ 

blished 
)logy at 
5-1 507. 

\ -.-, I.- I .I". 

Annual dues for Active and Associate Members of the Feder- 
ation of Societies for Coatings Technology is $20.00. Of this 
amount. $13.50 is allocated to a membership subscription to this 
publication. Membership in the Federation is obtained through 
prior affiliation wlth, and payment of dues to, one of its 26 Constitu- 
ent Societies. Non-member subscript~on ri 

.and Eur 
nsda (Alr 
7.00 $ 5 
1 .oo 
,nn flB 

stes are: 

ope 
Mall) Coun 
5.00 $ 4( 

;: f,31 
1 Year . 
2 Years 
a Va3.c 

When a! 
OF COATI 
for current 

 aila able, single 1 
NGS TECHNOL 
calendar year i! 

:opies of back i 
OGY are priced 
ssues; $4.00 eat 

ssues of the JO 
1 as follows: $3.( 
:h for all other is 

URNAL 
)O each 
tsues. 

DAN DlXON WILLIAM W. PASSENO 
Red Spot Westland 
Westland, MI ROBERT F. ZIEGLER . , . , . . . . . . . . .  .PUBLISHER ~ $ ~ ~ ~ "  

PATRICIA D. VIOLA. . . . .  . . . . . . . . . . . . .  EDITOR 
THOMAS J. MIRANDA.. . . .TECHNICAL EDITOR TIM DONLIN 
THOMAS A. KOCIS. . . . . .  3NTRIBUTING EDITOR Pacific Coast Chemical 
GAhAl IF1 44. AMICONE.. . . . . . . . . . . . . . . .  ..ASSOCIATE €"ITnR Berkeley, CA -- - -  .- - -  

COLIN D. PENNY 
Hampton Paint Mfg. Co. 
Hampton, VA -. ~...--% .. 

KATHLEEP 
LORRAINE 

.-, , -, , 
iDlTOR 
NAGER 

q WIKIERA.. . . .  
! LEDFORD. . . .  

. . . . . . . . . . . . . .  
. ADVERTISING 

. .ASSISTANT f 
i SERVICES MA1 CARLOS E. DORRIS 

Jones-Blair Co. 
Dallas, TX 

VAN G. FALCONE 
Koppers Co. 
Ilving, TX 

JOHN FOLKERTS 
Futura Coatings, Inc. 
Hazelwood, MO 

RICHARD L. FRICKER 
Vals~ar Corn. 

HORACE S. PHlLlPP 
Ottawa, Ont., Canada 

GEORGE R. PILCHER 
Hanna Chemical Coatings Co. 
Columbus, OH 

ANTONIO PlNA 
lndustrias Aries, S.A. 
Nuovo Leon. Mexico 

LLOYD REINDL 
Flanagan Associates, Inc. 
Cincinnati, OH 

FRED G. SCHWAB 
Coatings Research Group, Inc. 
Cleveland, OH 

WILLIAM SHACKELFORD 
Gam Western. Inc. 
Tukwila, WA 

PATRICIA SHAW 
Davlin Coatings Inc. 
Berkeley, CA 

SAUL SPINDEL 
DIL Laboratories. Inc. 
New York, NY 

Publlc 
THOMAS, 

tee 
lairman J. MIRANDA. Ct 

KOCIS 
'IERCE 
VIOLA 

EGLER 

TAKl ANAI 
DARLENE 
PAUL R. G 

THOMAS A. 
PERCY E. I 

PATRICIA D. 
ROBERT F. ZI LOREN W. 

rlal Review BOI 
J. MIRANDA. Ct 
R.A. DICKIE 
.D. EDWARDS 
F.L. FLOYD 

R. GUEVIN. JR. 
C. HEGEDUS 

H.E. HlLL 
L.W. HlLL 

--..- 
THOMAS, 

OSTOU 
iLLl G 

~airman 
T. HOCKSW 

J.V. KC 
T. ANAGN 
J. ANTON! 
R D BAKL 
R F BRAD 

ILE 
Y. JR. P.1 

H. L( 
P.E. I 

3WREY ~tnneapoli i  MN 
'IERCE 

*JAMES E. GEIGER IDAU I 

lSKl 
iVER 

OVDER 
RYNTZ 
4ZlOLA 

Sun Coatings, Inc. 
Largo. FL 34643 

JOSEPH D. GIUSTO 
Lenmar, Inc. 
Baltimore, MD 

ights to 
2 of the 

The JOURNAL OF COATINGS TECHNOLOGY has first r 
the oublication of papers presented at the Annual Meetin! 

and at local and reaional meettnas of the Fede 
t Societies. GERRY J. GOUGH 

Holden Surface Coatings Ltd 
B~rmingham, England The JOI 

microfilm f 
.o."m 

JRNAL OF Co t  
rom University I 

{TINGS TECHNl 
Microfilms, a Xe 

3LOGY is avail; 
rox Co.. Ann Ar 

rble on 
bor, MI 

eration of Societies for Coatings Technology asaunggr. 
ARTHUR K. HAGOPIAN 
BAPCO 

sibility for the opinions expressed by authors in this concord, ant,, canada 
I .  

40 1VO. 

The Fed 
no respon 
publicatior 

'THOMAS HlLL 
Pratt & Larnbelt, Inc. 
Buffalo, NY 

RAYMOND C. UHLlG 
PPG Industries, Inc. 
Allison Park, PA ,log All 

r utiked 
>tocopy- 
I w~lhout 
Items for 

Copyrighf 1990 by the Federation of Societies for Coatings Technc 
riahts resewed No wrtion of this oublicat~on mav be reoroduced o 

'RICHARD M. HlLLE 
General Paint & Chemical Go. 
Cary, lL 

#<any formor oy ani means e ec~;ono or mecha;l.ia~ hc.~o nq ph 
#ng recorotng. or oy any nlormabon storage or retr eva srster 
Perrnlss on m 81 llng lrwn Ine p~o88sner A-lno'8zal~on to photoco~y 
lntelna or perwna me, or lne (nlernal or persona Jse of spec.fc I 
granlea Dy the Federatjon of Soce'des 101 Coat ngs Tecnnooqf I 
rwislereo w tn the Coovrlahf Ceara~ce Center CCCl Transact ona 

JAN P. VAN ZELM 
Byk-Chemie USA 
Castaic, CA 

'Executive Committee Members 
"I users 
I Rewrt- JAMES A. HOECK 

Reliance Universal. Inc. 
Louisville, KY 

)er page 
or those 
a seoa- EXECUTIVE VICE PRESIDENT 

ROBERT F. ZIEGLER 
FSCT Headqualters 
1315 Walnut St. 
Philadelphia, PA 19107 

'NORMAN A. HON 
Cwk Paint & Varnish Co. 
Kansas City, MO 

Journal of Coatings Technoloov 



Subject: Testing; Object: Quality 

The upcoming FSCT Annual Meeting offers coatings industry personnel another oppor- 
tunity for technical updating on a goodly cross-section of topics, as evidenced by the 
program offerings listed on page 15. 

Among the features is a session sponsored by the Professional Development Committee 
on "Testing-The Key to the Quality Revolution," which will focus on the importance of 
testing proficiency to a quality management system. 

One of the primary tools used in managing quality is Statistical Process Control, which 
increasingly is what you need to be using to get your product through the customer's 
door-the growing trend to require documented evidence that your coatings are being 
produced with SPC as a prerequisite for evaluation and acceptance. 

This requirement to demonstrate SPC capability underscores the necessity of reliable 
and valid test procedures to assure uniformity of results, for SPC cannot function unless the 
source of the data-the test-is under control. In this regard, Dr. Peter Hunt, President of 
Productivity Management Consultants, who conducts Federation-sponsored seminars on 
SPC, observes that the coatings industry has much work to do in upgrading its testing 
procedures. 

Improvement in this area is mandatory for those firms which are serious about operating 
in the mainstream of modem coatings technology and who are in step with the theme of this 
year's Annual Meeting, "A Decade of Decision: Preparing for the Year 2000." For the 
future will surely bring additional demands from customers (and regulators) to verify 
ability to test for compliance with specific requirements, and those who cannot will pay 
dearly for the deficiency. 

Thomas A. Kocis, 
Contributing Editor 



I- 
' ROPAQUEQ OP-62 Opaque Polymer. Maintains quality and 

hiding while reducing costs. 

TRlTONQ CA Surfactant. Newesfwetting agent; solves color 
acceptance problems. 

ACRYSOLQ RM-825 Rheology Modiier. Highly efficient; 
excellent flow and leveling, thickening efficiency and film 
build; low viscosity for easy handling. 

ACRYSOL TT-935 Rheology Modifier. Low-cost HEC 
substitute; provides improved spatter resistance 
and film build. 

Like the perfect spice that makes a gourmet dish, Rohm and Haas additives can help you 
maintain the high quality of your paints ... and trim some fat from your costs at the same time. 
The secret is in our variety. No one offers as many additives that save you so much. Each is 
designed to perform better and more economically. Just add a pinch here, a dash there ... 
and voila! 
And that goes for all your paints. In fact, the more paint you produce using Rohm and Haas 



TAMOLB 963 Dispersant. Lowers costs; aids stability, color 
acceptance and hiding; contributes less foam and color. 

TAMOL983 Dispersant. All the features of TAMOL 963 as well as 
the added benefit of zinc oxide stability. 

SKANEB M.8 Mildewcide. Highly effective; liquid form 
for easy incorporation into water or solvent-based paints. 

KATHDNB LX Microbicide. Emulsion storage preservative; can 
substantially reduce blocide costs. 

additives, the more significant the savings. And when purchased in combination with our 
RHOPLEXB acrylic vehicles, you have the potential to save even more. 
To learn more about all the ways you can make gourmet paints on a 
fast food budget, contact your Rohm and Haas technical representative. 
Or write our Marketing Services Department, Independence Mall West, AS 
Philadelphia, PA 19105. P H I L A D E L P H I A ,  PA 19105 
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COMPONENT ISOPOLYESTER URETHANE COAT- SURVEY OF ACCELERATED TEST METHODS FOR ANTI- 
FOR PLAST1CS-S.H. Shoemaker CORROSIVE COATING PERFORMANCE-B.R. Appleman 

31 of Coatings Technology, 62, No. 787,49 (Aug. 1990) 

! has been a dramatic rise in the use of plastics for 
iotive and business machine applications. Many of these 
cs require decorative andlor functional coatings. This 
, discusses the development of high-solids two-compo- 
sopolyester urethane coatings for plastics. 
e resin system is a low molecular weight hydroxyl func- 
polyester composed of equimolar parts of isophthalic 

and adipic acid, in addition to neopentyl glycol and tri- 
/lo1 propane. The resin is crosslinked with aliphatic 
,ocyanate resins based on hexamethylene diisocyanate 
m the final coating film. These coatings will air-dry or 
3t low temperatures and are therefore ideally suited for 
sensitive thermoplastics. The polyester resin system 
the desirable balance of flexibility and hardness that 

~ g s  for plastics require. The coatings exhibit excellent 
:t strength, hardness, elongation, abrasion resistance, 
reatherability, in addition to good chemical and moisture 
ance. 

Journal of Coatings Technology, 62, No. 787, 57 (Aug. 1990) 

Findings are presented on the latest advances in procedures 
for short-term evaluation of coatings. Specific methods are 
described for inducing degradation by natural exposures, 
standard and cyclic accelerated tests, and accelerated out- 
door tests. The paper also reviews techniques for evaluating 
degradation, including analytical methods for assessing mi- 
croscopic damage, and new techniques for assessing macro- 
scopic damage. Also, survey findings are presented on the 
current practice of accelerated testing by paint users, manu- 
facturers, and raw materials suppliers. Items include types of 
tests most commonly used, major uses of accelerated tests, 
which tests are most heavily relied upon, and the use of 
statistics. Several recommendations are given for improving 
the technology and the practice. 

1990/91 Schedule of Special Paint Show Issues 

1990 Paint Industries' Show Convention Center, Washington, D.C. October 2431 

SEPTEMBER - Featured are the Preliminary Program of Technical Sessions, floor plan of show exhibitors, 
registration forms, housing forms and hotel information, as well as general show information. 

OCTOBER - This special Annual Meeting and Paint Show Issue, which is distributed at the show in addition to our 
regular circulation, contains Abstracts of Papers to be presented; the Program of Technical Sessions; floor plan of 
show exhibitors; a list of exhibitors and their booth numbers, classified by productise~ice; an alphabetical list of 
exhibitors and their booth numbers; and general show information. 

JANUARY - This Annual Meeting and Paint Show Wrap-up Issue features articles on all exhibitors, with emphasis 
on products and special booth features; photo displays of award-winning booths; as well as a complete review of 
important Annual Meeting and Paint Show happenings. 

Journal c 



Effective though they may 
be, mercurial and formalde- 
hyde donor preservatives are 
under close scrutiny by fed- 
eral and state regulatoryagen- 
cies. And, chances are, these 
regulators will see fit to pub- 
lish their findings in the form 
of consumer warnings on 
the labels of products con- 
taining them. 

PROXEL GXL antimicrobial 
from ICI Biocides is as effec- 
tive an in-can preservative as 
any on the market. Proven in 
water-based paint formula- 
tions, PROXEL GXL has re- 
mained the biocide of choice 
for many raw materials sup- 
pliers for more than twenty 
years. Using PROXEL GXL 
provides all the "insurance" 

you expect from preservatives 
containing mercury or form- 
aldehyde - but without the 
mercury and formaldehyde. 
And it's as cost effective to use 
as the more regulated alter- 
natives. 

Now is the time to serious- 
ly consider PROXEL GXL. ICI 
Biocides' experienced techni- 
cal team will gladly expand 

upon the assets of PROXEL 
and show you how smooth 
the transition to this effective, 
safer biocidecan be. Of course, 
you could wait for a higher 
authority to expand upon the 
liabilities of our competitors' 
oroducts. 
' For more information on 
PROXELGXL, call ICI Biocides 
today. (800) 523-7391. 

@ Specialty Chemicals 
Wilmington, Delaware 19897 e i9w, ICI merrcas Inc. 

PROXEL Is a registered trademark of 



William F. Holmes, of Dallas, and Colin D. Penny, of Baltimore, 
Are Nominated to Federation Officer Positions for 1990-91 

William F. Holmes, Vice President- 
Technology, National Pigments & Chemi- 
cals, Inc., Garland, TX, has been nominated 
for the position of President-Elect of the 
Federation of Societies for Coatings Tech- 
nology. 

Mr. Holmes, currently Secretary-Treas- 
urer of the Federation, has been a member 
of the Board of Directors since 1987. He 

was the Dallas So- 
ciety Representative 
to the Board of Di- 
rectors from 1973 to 
1976. Mr. Holmes 
is the Secretary- 
Treasurer of the 
Coatings Industry 
Education Fund, 
serves on the Fi- 
nance Committee, 
and is an Ex Officio 

W.F. Holmes member of the Pro- 
fessional Develop- 

ment Committee. In addition, he has served 
as Chairman of the Annual Meeting Host, 
Membership, and Technical Advisory 
Committees. Mr. Holmes also was a mem- 
ber of the Educational, Nominating, Annual 
Meeting Program, and A.F. VosslAmerican 
Paint Journal Awards Committees. 

He is a Past-President of the Dallas So- 
ciety (1979-80) and has served on the 
Society's Technical Committee. 

Mr. Holmes is graduate of Texas Tech 
University and has served the coatings in- 
dustry for 34 years. 

SECRETARY-TREASURER 

Nominated to serve as Secretary-Treas- 
urer of the Federation is Colin D. Penny, 
President, Hampton Paint Mfg Company, 
Inc., Hampton, VA. 

Mr. Penny is a 
member of the 
Board of Directors 
and is Chairman of 
the Planning Com- 
mittee, Vice Presi- 
dent of the Coatings 
Industry Education 
Fund, and a mem- 
ber of the Ad Hoc 
Building Commit- 
tee. He also was 
Chairman of the C.D. Penny 

Technical Advisory and Paint Show Exhib- 
its' Awards Committee, a member of the 
Finance Committee, and the Federation dele- 
gate to the Scientific Committee (NPCA). 

Mr. Penny is a Past-President of the 
Baltimore Society (1974-75) and, in 1976, 
was presented the Herman H. Shuger Me- 
morial Award of the Baltimore Coatings 
Industry Awards Council. In addition, he 
served on the Educational Committee of the 
Baltimore Society. 

Mr. Penny is a graduate of Bristol Col- 
lege of Technology in England. Active in 
the coatings industry for 43 years, he has 
been a member of the Oil and Colour Chem- 
ists' Association since 1952 and is a Past- 
President of the Washington Paint Techni- 
cal Group. 

PRESIDENT 

The current President-Elect, Kurt F. 
Weitz, Manager-Technical Support, In- 
dusmin Inc., Division of Falconbridge Lim- 
ited, Toronto, Ont., Canada, will assume the 
Presidency at the close of the 1990 Annual 
Meeting, October 31, in Washington, D.C. 

Mr. Weitz served as Treasurer of the 
Federation (1988- 
89),  has been a 
member of the Ex- 
ecutive Committee 
since 1985, and 
serves on the Board 
of Directors. He was 
the Toronto Society 
Representative to 
the Board of Direc- 
tors from 1981 to 
1988. Mr. Weitz is a 
member of the Fi- 
nance Committee, K.F. Weitz 
and was a member 
of the Roon Awards (six years) and Profes- 
sional Development Committees, and a 
Trustee of the Coatings Industry Education 
Fund. 

A Past-President of the Toronto Society 
(1974-75), he was graduated from the Uni- 
versity of Toronto and has served the coat- 
ings industry for 33 years. 

Employed by Indusmin for 22 years, 
Mr. Weitz has been engaged with the devel- 
opment of nepheline syenite and feldspar as 
extenders in paints, plastics, rubber, and 
adhesives. He is a member of the American 

Chemical Society and the Society for Plas- 
tics Engineers. 

OTHER NOMINATIONS 

The Federation Nominating Committee 
also submitted the names of candidates for 
Executive Committee and Board of Direc- 
tors positions. 

Executive Committee 

Society Representative Members: 
Jan P. Van Zelm, Regional Sales Man- 

ager, Byk Chemie USA, Castaic, CA, has 

J.P. Van Zelm J.D. Giusto 

been nominated for a three-year term. Mr. 
Van Zelm has been the Los Angeles Society 
Representative to the Board of Directors 
since 1984 and is a member of the Nominat- 
ing Committee. 

He is a Past-President of the Los Ange- 
les Society (1981-82). Mr. Van Zelm is Co- 
Chairman of the Society's Educational Com- 
mittee and a member of the Cal Poly Project 
Committee. He also served on the Manufac- 
turing Committee was presented with the 
Society's Outstanding Service Award. 

Educated in the Netherlands, Mr. Van 
Zelm has been in the coatings industry for 
32 years. 

Joseph D. Giusto, Vice President- 
Operations, Lenmar, Inc., Baltimore, MD, 
has been nominated to serve a one-year term 
to fill the unexpired term of Thomas E. Hill. 
Mr. Giusto has been the Baltimore Society 
Representative to the Board of Directors 
since 1985. 

He was President of the Baltimore Soci- 
ety (1983-84) and served as Chairman of 
the Membership and Nominating Commit- 
tees. Mr. Giusto received Society Merit Ci- 

12 Journal of Coatings Technology 





tations in 1983 and 1985, and was awarded OF COATINGS TECHNOLOGY and was a Trus- 
the Herman H. Shuger Memorial Award of tee of the Coatings Industry Education Fund. 
the Baltimore Coatings Industry Awards Mr. Pawsey is a Past-President of the 
Council in 1986. Pacific Northwest Society (1975-76) and 

Educated at Johns Hopkins University, received their Outstanding Service Award 
he has been a part of the coatings industry in 1985. 
for 23 years. Mr. Giusto currently is Presi- Educated in England, he has been with 
dent of the Baltimore Paint and Coatings Rohm and Haas for 17 years. 
Association. 

Members-at-Large: 
Board of Directors Thad T. Broome, Research Fellow, J.M. B.G. J~~~~~ L.F. Holzknecht 

Past-President Men7her-(Tu~o-~ear Huber Corporation, Clay Division, Macon, 
term): 

Deryk R. Pawsey. Westem Canada Area 
Manager, Rohm and Haas Canada Inc., 
Vancouver, B.C.. Canada, a Past-President 

of the Federation 
(1987-88) has been 
nominated for a two- 
year term. Mr. 
Pawsey is Chairman 

mittee and serves on 
the Finance and Ad 
Hoc Building Com- 
mittees. He was a 
member of the Ex- 
ecutive Committee 
for eight years and 

D.R. Pawse~ served as the Pacific 
Northwest Society 

Representative to the Board of Directors for 
five years. The 1984 recipient of the 
Federation's George Baugh Heckel Award. 
Mr. Pawsey was a six-term Chairman of the 
Paint Industries' Show Committee. and also 
was active on the By-Laws, Corrosion, 
Heckel Award. Professional Development, 
Specifications, and Technical Information 
Systems Committees. He was a member of 
the Editorial Review Board of the JOURNAL 

GA, has been nominated fora two-yearterm. 
Mr. Broome is a member of the Paint His- 
tory Committee. He served as Chairman of 
the 1989 Annual Meeting Host Committee 
and was a member of the Technical Advi- 
sory Committee. 

Mr. Broome is a 
Past-President of the 
Southern Society 
(1980-81) and twice 
served as Chairman 
of the Atlanta Sec- 
tion of the Society. 
He was Chairman of 
the Technical Com- 
mittee, a member of 
the Finance Com- 
mittee, and is the T,T, Broome 
Society Historian. 

Mr. Broome is a 
graduate of Georgia State University and 
has been active in the coatings industry for 
30 years. 

Berger G. Justen, Florida Branch Man- 
ager. Ribelin Sales, Inc.. Tampa, FL, has 
been nominated for a two-year term. Mr. 
Justen is a member of the Educational and 
Nominating Committees, and was the South- 

em Society Representative to the Federa- 
tion Board of Directors from 1981 to 1989. 
He also was a member of the Environmental 
Affairs Committee. 

Mr. Justen is Past-President of the South- 
em Society (1977-78) and served as Chair- 
man of the Society's By-Laws Committee. 

He attended the University of Florida 
and has been a member of the coatings in- 
dustry for 27 years. 

Louis F. Holzknecht, Laboratory Man- 
ager, Devoe Coatings Company, Louisville, 
KY, has been nominated to serve a one-year 
term to fill the unexpired term of Mr. Penny. 
Mr. Holzknecht is a Past-President of the 
Louisville Society (1989-90) and was Chair- 
man of the Society's Technical Committee. 

He graduated with the B.S. and M.S. 
Degrees from Moorehead State University. 
and has been active in the coatings industry 
for 13 years. 

Mr. Holzknecht has been a member of 
the AmericanChemical Society for20 years. 

Elections will take place during the 
Board of Directors meeting on October 28, 
in Washington, D.C. 

Don't Miss 
The Boat 

Renew 
Your Membership 

. . . with Your local constituent 
Society for Coatings Technology 

There are 26 Constituent Societies in the 
Federation of Societies for Coatings Technology. 

Membership in a Constituent Society also 
includes membership in the Federation. 

FSCT Past-Presidents Terryl F. Johnson (left) and Howard Jer- 
ome were presented with Federation Honorary Membership 
plaques by President John Ballard at the recent joint meeting of 
the Kansas City and St. Louis Societies, in Lake of the Ozarks, 
MO. Messrs. Johnson and Jerome were elected a s  Honorary 

Members of the Federation by the Board of Directors on 
May 19, in Louisville 
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Preliminary Program Lineup Is Announced 
For 1990 Annual Meeting in Washington, D.C. 

A total of 14 program sessions, featuring 
more than 60 technical presentations, await 
registrants at the 1990 Federation Annual 
Meeting and Paint Industries' Show in the 
Washington, D.C., Convention Center, Oc- 
tober 29-3 1. 

Program Committee Chairman Gary 
Gardner, of Tnemec Co., Inc., has announced 
the preliminary schedule of presentations, 
noting that concurrent sessions will be held 
throughout, following the opening Keynote 
Address on Monday morning, October 29, 
"A Generation of Eagles," by Lee Sherman 
Dreyfus, President, Lee Sherman Dreyfus, 
Inc., and former Governor of the State of 
Wisconsin. 

Following is the session schedule and 
presentation topics at each. 

Professional Development 
Committee Symposium 

Part I-Testing: The Key to the Quality 
Revolution 

-Testing Quality in the Coatings In- 
dustry 

-Development of Government Criteria 
to Assess Testing Proficiency 

Part Il-Adi~anced Topics in Coatings 
Research 

-New Developments in Transportation 
Coatings 

-New Viewpoint in Formulation of 
Latex Coatings 

-Novel Liquid Organic Corrosion In- 
hibitors for Coatinas 

-Development of a New Adhesion 
Promoter for Coating Thermoplastic Poly- 
olefin 

-Effect of Diol Selection on Polyesters 
for Urethane Coatings 

Society Papers 
--Changes in Hiding During Latex Film 

Formation. Part 11. Pigment Packing Effects; 
and Part 111. Effect of Dispersant Level and 
Emulsion Properties-Cleveland Society 

Washington 
Convention Center 
Washington, D.C. 

October 29-30-51.1990 

-Effect of Dispersion on the Physical 
and Performance Properties of Trade Sales 
(Architectural) Coatings-Baltimore Soci- 
ety 

--Correlation of Hardness in Coating 
Films Using Koenig and Sward Pendulum' 
Hardness Testers-Toronto Society 

-Statistical Model Study of How Coat- 
ings Dry--Golden Gate Society 

-Architectural Water-borne Coatings: 
Technology Advances in the Past Decade 

Manufacturing Committee Seminar 
On "Challenging Tradition" 

Polymers: The Key Building Block 
Panel of speakers will explore new and 

unique production concepts, with emphasis 
on flexible manufacturing and various alter- 
natives to the normal batch process for just 
in time custom colors. 

-Fundamental Studies of Epoxy Res- 
ins for Can and Coil Coatings. 111. Effect of 
Bisphenol Structure on Flexibility and Ad- 
hesion 

-Use of Oxazolidines as a Route to 
High Build, One-Component, Moisture- 
Curing Polyurethane Coatings for the Con- 
struction Industry 

-Novel Fluoropolymer Resins for Coat- 
ing Applications 

--Conducting Polymer Colloids 

Roon Awards Competition 
Papers--1 

--Gloss of Paint Films and the Mecha- 
nism of Pigment Involvement 

-Prediction of Coating Failure Over 
Sheet Molding Compound (SMC): Solvent 
Permeation Studies 

-Interactions of Associative Thicken- 
ers with Paint Components as Studied by 
Use of a Fluorescently Labeled Model 
Thickener 

-Surface Studies of Hydrous Oxide- 
Coated Rutile in Non-Aqueous Media 

Roon Awards Competition 

Coating a Sound Foundation 
-Wood/Coating Interactions: Pretreat- 

ments, Primers, and Topcoats 
-Aluminum Sheet Substratelcoating 

Interfacial Adhesion as Related to Surface 
Properties and Processing Conditions 

-Substrate Factors Affecting the Per- 
formance of Organic Coatings on Steel and 
Steel Sheet Surfaces 

--Coating Thermoplastic Olefins 

Interactive Effects of Coatings 
Components 

-Structural Effects of Hydroxyalkyl 
(methy1)acrylate Monomer on Cure Rates 
of Acrylic Polyol Resins 

-Water-Reducible Unsaturated Polyes- 
ter Prepolymers as Binders for UV-Curable 
Coatings 

-Role of Emulsifiers in Autodeposi- 
tion Latexes 

-Formulating Stable Acrylic Latex 
Paint Containing Zinc Oxide 

Coatings History in the Making-A 
Technology Profil+l 

-Electron Beam Processing-Now and 
for the Future 

-UV Curing-A Compliance Technol- 
ogy for the 90s 

-Electrodeposition-The Adventure 
Continues 

-Photoinitiated Laser Curing: State of 
the Art and Opportunities 

Coatings History in the Making: A 
Technology Profile-ll 

-Retrospect and Prospect of Water- 
borne Industrial Coatings 

-Status and Future Prospects for High 
Solids Coatings 

-Powder Coatings from Finishing Cu- 
riosity to Finishing Ahead in the 90s 

S p e c i f i c  Interactions and Adsorption 
of Film-Forming Polymers 

-Adhesion and Flexibility Contribu- 
tions to the Performance of Epoxy Phos- 
phate Ester Coatings 

-Phase Change Control of Reactivity 
2. Synthesis and Reactivity of Latent Amine 
Catalysts for Epoxy-Carboxyl Hybird Pow- 
der Coatings 

-Rheological Considerations of Abra- 
sion Resistant Self-Healing Polyurethane 
Resins 

-Ketoxime-Blocked Aromatic Isocy- 
anate-Epoxy Resin-Based Low-Temperature 
Cured Water-borne Coatings 

Safety and Performance 
Solvent-Based Paint Strippers: Alter- 

natives to Methylene Chloride 
-Polyurethane Coatings: Safe Applica- 

tion in Outdoor Maintenance Painting 
--Characterization of the Components 

of an Oven Condensate by Gas Chromatog- 
raphyhlass Spectrometry 
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-Flexible Coatings for Exterior Wood 
Statistical Analysis of the Evolution 

of the Yellowness Index During an Accel- 
erated Weathering of a Coating 

Corrosion Committee Symposium 
on Anti-Corrosive Coatings 

-How to Develop an Improved Labo- 
ratory Corrosion Test 

Xompliance When Using Heavy Met- 
als 

-Development of Chromate-Free Prim- 
ers for Aluminum and Steel to Meet CGSB 
Specifications 

--General Phenomenon of Adhesion 

Regulatory Affairs 
--Crystalline Silica: A Material Show- 

ing "Limited Evidence of Carcinogenicity" 
to Humans 

-A Coatings Manufacturer's Guide to 
Regulatory Requirements and Pollution 
Prevention Options 

-Formaldehyde Regulatory Update 

Basics for the Year 2000 
-Spheroidal Iron Oxide Yellows: A 

New Generation of Pigments for Paints and 
Colorants 

-Sorption of Moisture on Epoxy and 
Alkyd Free Films and Coated Steel Panels 

--Cyclic and Continuous Immersion 
Results for Scribed and Unscribed Alkyd 
Coated Steel Panels 

Concluding the programing, on Wed- 
nesday morning, will be the Joseph J. Matti- 
ello Memorial Lecture by Dr. Henry J. 
Leidheiser, formerly Director of the Center 
for Coatings Research at Lehigh Univer- 
sity, who will speak on "Electrochemical 
Techniques for Studying Protective Poly- 
meric Coatings." 

The Awards Luncheon will follow the 
Mattiello Lecture. Featured speaker will be 
Douglas Kiker, TV news correspondent. 

* * * * * * *  
Paint Industries' Show 

Available exhibit space in the 1990 Paint 
Show has been expanded to almost 88,000 
sq. ft., up from the record-setting 73,000 sq. 
ft. of exhibits in New Orleans in 1989. Cur- 
rently, 276 industry supplier companies have 
reserved 86,000 sq. ft. of exhibit space at 
the Washington Convention Center, mak- 
ing the 1990 event the largest ever spon- 
sored by the Federation. 

Exhibit hours will be 11:OO a.m. to 5 3 0  
p.m. on Monday, October 29; 9:00 a.m. to 
5:30 p.m. on Tuesday, October 30; and 9:00 
a.m. to 3:00 p.m. on Wednesday, October 
31. 

Hotels and Reservations 
Nine hotels have reserved blocks of 

rooms for the Federation, with the Sheraton 
Washington serving as headquarters hotel. 
Other hotels include the Omni Shoreham, 
Washington Hilton, Capital Hilton, Ramada 
RenaissanceTechworld, Grand Hyatt Wash- 
ington, Holiday Inn Crowne Plaza, 
J.W.Maniott, and Days InnDowntown Con- 
vention Center. All housing will be proc- 

Fourth Annual "Paint Show 5000"to Be Held 
During Annual Meeting 81 Paint Industries' Show 

Runners and joggers from throughout 
the paint industry will be gathering on the 
Capitol Mall onTuesday, October30,1990 
for the Fourth Annual Paint Show 5000. 
The five kilometer (3.1 mile) run is spon- 
sored by Troy Chemical Corporation, in 
conjunction with the Annual Meeting and 
Paint Industries' Show of the Federation 
of Societies for Coatings Technology. 

This year, The Paint Show 5000 will 
be run on a TAC approved course along 
the inner walkways of the Capitol Mall, 
between the major museums of the Smith- 
sonian Institute and in sight of the Capitol 
and the Washington Monument. The run 
is scheduled to start at 7:00 a.m. across 
Madison Drive from the Ice Rink about 30 
yards from 7th Street. 

In the first three years of the event, 
runners have enjoyed the unique view of 
the convention city provided by the run; 
from the streets of Downtown Dallas; the 

pathways of Grant Park along the Chicago 
lakefront; and through the Vieux Carre of 
New Orleans. This year's run promises to 
be another memorable experience. 

All participants must be registered. 
There is a $5 entry fee. All registrants will 
receive a freeT-shirt and a souvenir award. 
Proceeds from the registration fees will be 
donated to the Coatings Industry Educa- 
tion Fund. 

Deadline for registration is September 
28, 1990. Entry forms will be included in 
the summer registration mailing distrib- 
uted to FSCT members in late summer, 
and can also be obtained by sending a 
stamped, self-addressed envelope to: Paint 
Show 5000, Pre-registration, Troy Chemi- 
cal Corp., One Avenue L, Newark, NJ 
07105. 

For further information, contact Mort 
Spiegel, at Troy Chemical Cop. 

essed through the Washington, D.C. Con- 
vention and Visitors Bureau. (For housing 
information, seepages 21-28 in this issue.) 

Special Airline Fares 
Delta Airlines and US Air, in coopera- 

tion with the Federation, are offering spe- 
cial discounted airline fares which afford 
passengers a40% minimum savings off their 
round trip, undiscounted day coach fares for 
travel to the FSCT Annual Meeting and 
Paint Industries' Show on the airlines' 
domestic systems. The discount from Can- 
ada is 35%. 

To take advantage of these discounts, 
you must travel to Washington, D.C. be- 
tween October 24 and November 4, 1990; 
purchase tickets at least seven (7) days in 
advance; and telephone the following num- 
bers for reservations, giving the applicable 
FSCT File Number: for Delta-1-800-241- 
6760 (File # U0235); for US Air-1-800- 
334-8644 in the U.S., or 1-800-428-4322 in 
Canada (File#719568). These special fares 
are available only through these numbers. 

Discounts are good for both direct and 
connecting flights to Washington, D.C. If 
you use a travel agent, have your reserva- 
tions placed through the toll-free numbers 
to obtain the same fare advantages. Both 
Delta and US Air have a variety of other 
promotional fares, some of which may rep- 
resent even greater savings. When phoning 
for reservations, ask for the best discount 
applicable to your itinerary. 

Registration Fees 
Advance registration forms and infor- 

mation was sent to all members in April. 
(Seepage 27 for advance registration form.) 
Advance fees are $65 for members and $80 
for nonmembers. The fee for spouses' ac- 
tivities is $50 in advance. Retired members 
and their spouses may register for the spe- 
cial advance fee of $25 each. 

On-site registration will be $75 for full- 
time and $55 for one-day for members. Non- 
member fees will be $95 for full-time and 
$65 for one-day. Spouses' activities will be 
$60 on-site. 

Host Committee 
The Baltimore Society will serve as the 

Host for the Annual Meeting. General Chair- 
man of the 1990 Annual Meeting is Rich- 
ard C. Chodnicki, of Van Horn, Metz & 
Co., Inc. Assisting him are the following 
sub-committee chairpersons: Information 
Services-Mitch Dudnikov, of Genstar 
Stone Products Co.; Program Operations- 
Tom Mitchell, of Hiils America, Inc.; Reg- 
istration Area--Me1 Hammel, of Fein Con- 
tainer Cop.; Federation Exhibit-Bob 
Hopkins, of SCM Chemicals Inc.; Hospital- 
ity Suite-Richard DiMarcantonio, of 
Steeltin Can Corp.; and Spouses' Activi- 
ties-Carolyn (Richard) Chodnicki and 
Carolyn (Tom) Mitchell. 
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IF THIS 
Mineral Spirits 
Scratch here 
and smell. 

IS NOT YOUR 
IDEA OF A LOW 

GET A WHIFF 
OF THIS. 

ISOPIIR@ K Solvent 
Scratch here 
and smell. 

ISOPARm solvents can make a big difference 
in the odor and the performance properties of 
your architectural coatings. 

Replacing mineral spirits with ISOPAR sol- 
vents in your formulation yield solvent-borne 
coatings with very low odor. Almost negli- 
gible. That's important if you're formulating 
paints for use in schools, hospitals or office 
buildings where rapid re-entry after painting 
is mandatory. 

As for performance, ISOPAR solvents 
are highly-effective wet edge extenders in 
waterborne coatings. And they're a more cost 

effective anti-foam agent than either conven- 
tional glycols or silicone additives. 

We realize, however, that some of you may 
doubt our little comparison at the top of this 
page. Or that one solvent can deliver both high 
performance and low odor. So contact your 
Exxon Chemical sales representative for a sam- 
ple of ISOPAR solvents. Then you can see-and 
smell-for yourself. 

And for technical data or product literature 
EXON 
I 

on Exxon Chemical's complete line of hydro- 
carbon and oxygenated solvents for architectural - 
coatings, call your technical sales representative, 
at 1-800-526-0749 (in Texas, 713-870-6956). ~~,?'~~28,~~$2""mw"y~ 

lSOPARe is a registered trademark ol Exxon Colp~ration. 



Federation of Societies for Coatings Technology 

AUDIOIVISUAL 
PRESENTATIONS 

-4 

(All AIV presentations include slides, cassette tapes and scripts) 

CAUSES OF DISCOLORATION 
IN PAINT FILMS 
Some of the common causes of paint discoloration, 
such as mildew, sulfide staining, dirt retention, and 
staining by cedar or redwood, are illustrated on houses 
and on painted panels. Chemical tests for distinguish- 
ing between these types of stains are shown. A test for 
distinguishing efflorescence and chalking of paint films 
is also described. 15 m~nutes (37 slides) . . . . . . . .  $40 

THE SETAFLASH TESTER 
Produced by the Technical Committee, 
Birmingham Paint, Varnish and Lacquer Club 
The Setaflash Tester offers the capability to quickly 
ascertain the flash point of a volatile product. This 
presentation describes the equipment and explains 
the procedures for determining flash point in two tem- 
perature ranges (ambient to 110" C; OD C to ambient) 
by both the flashlno-flash method and the definitive 
method. 54 minutes (134 slides) . . . . . . . . . . . . . .  $100 

HIGH SPEED DISPERSION 
Produced by the Manufacturing Committee, 
Montreal Society for Coatings Technology 
The program covers theoretical and practical tech- 
niques used for dispersion in paint plants, showing 
laboratory test equipment and plant scale manufactur- 
ing procedures. 20 minutes (60 slides) . . . . . . . . .  $65 

INTRODUCTION TO RESIN OPERATIONS 
Produced by the Manufacturing Committee, 
Toronto Society for Coatings Technology 
This presentation has been developed to assist in the 
selection and trainlng of resin plant operators, and 
focuses on basic concepts of manufacture and the role 

. . . . . .  of a resin operator. 12 minutes (58 slides) $65 

A BATCH OPERATED MINI-MEDIA MILL 
Produced by the Manufacturing Committee, 
New York Society for Coatings Technology 
This presentation describes the design and operation of 
a batch operated mini-media mill, and was developed 
to assist in the training of plant personnel to operate 
such equipment. 8l/2 m~nutes (51 slides) . . . . . . . .  $60 

FEDERATION TRAINING SERIES 
ON TEST METHODS* 
Volume II 
(3 Lessons) Lessons vary 
from 7 to 11 minutes (79 slides . . .  $70 

Producing 
NOW AVAILABLE! 

Lessons Societv OPERATION OF A VERTICAL SANDMILL-(Produced 
A Simple Method to Determine 

Microbiological Activity . . . . . . . . . .  Philadelphia 
A Salt Spray (Fog) Testing 

Cabinet . . . . . . . . . . . . . . . . . . . . . . .  Golden Gate 
Wet Film Thickness Gages . . . . . . . .  Golden Gate 

by the Manufacturing Committee, Kansas Clty society for 
Coatings Technology). This program describes the deslgn 
and operation of a vertical sandmill, to assist In the train- 
ing of plant personnel to operate such equipment. 14 
minutes (73 slides). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $75 

'Volume I not available at this time. 

ORDER FROM: Federation of Societies for Coatings Technology 
1315 Walnut Street Philadelphia, PA 19107 

(Orders Requiring Billing--Postage and handling charges will be added to the price.) 

Please make all checks payable in U.S. Funds Pennsylvania residents, please add 6"/0 sales tax. 



Regulatory AUGUST 1990 

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

Lead/Mercury-The Lead Ban Act, S. 2593 (Sen. Brad- 
ley D-NJ), and the Lead Exposure Reduction Act, S. 2637 
(Sen. Reid D-NV), were introduced inearly May. On June 26, 
a hearing on both bills was held before the Toxic Substances, 
Environmental Oversight, Research and Development Sub- 
committee of the Senate Environment and Public Works 
Committee. No further action has been scheduled. If this 
legislation is not passed before the October recess, it is sure to 
see significant action next Congress--especially if coupled 
with the mercury issue. (Both are being publicized as urgent 
children's health issues). Sen. Bradley is likely to introduce 
mercury legislation sometime this summer. 

Clear Air-The Clean Air Conference is being held up 
because of the appointment of an unprecedented number of 
conferees. One-hundred thirty-two House Members have 
been appointed to the Senate's nine. Action is tentatively 
scheduled for late July, but because both Houses will be in 
recess for the month of August, it is likely the conference will 
be completed in late September. 

Resource Conservation a n d  Recovery Act (RCRAJ 
Reauthorization-RCRA was due to be reauthorized in 
1988 and has been supplementally appropriated ever since. It 
is unlikely that reauthorization will happen this year because 
of the long clean air debate and unexpected oil spill legisla- 
tion. Over 100 RCRA bills have been introduced this Con- 
gress, but both Senate and House members prefer to consider 
a comprehensive package as opposed to individual pieces of 
legislation. Undoubtedly, RCRA will he the first order of 
business whencongressreconvenesnext January. Thedebate 
could be as lengthy as the clean air debate, incorporating the 
Administration's so-called pollution prevention program, 
interstate waste transport, waste management, waste reduc- 
tion, and recycling issues. 

Superfund-Superfund is due to be reauthorized in 
1991. Oversight hearings could begin in the fall, and a com- 
plete restructuring of the program could take place next 
Congress. There has been talk of turning Superfund into a 
Public Works Project-which would further divide jurisdic- 
tional responsibilities and delay reauthorization. 

Environmental Protection Agency 
J u n e  18, 1990-55 FR 2 4 6 9 2  
Underground StorageTanks Containing Petroleum; 

Financial Responsibility Requirements 
Action: Proposed Rule 

Under Section 9003 (e) and (d) of the Resource Conserva- 
tion and Recovery Act (RCRA), the Environmental Protec- 
tion Agency (EPA) has proposed financial responsibility 
requirements for local governmental owners and operators of 
underground storage tanks that contain petroleum. 

The proposal would allow local governments to use four 
alternative mechanisms to show financial responsibility for 
"taking corrective action and compensating third parties for 
bodily injury and property damage caused by sudden and non- 
sudden accidental underground storage tank releases." The - 
proposed financial assurance mechanisms would be added to 
the existing mechanisms contained in the rule promulgated 
October 26: 1988. 

EPA believes that by adding the new mechanisms, more 
local governmental operators will be able to comply with the 
financial assurance requirements, and will save local govern- 
ments approximately $288 million over 10 years. 

Comments will be accepted until August 17, 1990, and 
should be mailed to the Docket Clerk (Docket No. UST-3), 
Office of Underground Storage Tanks (WH-562A), U.S. 
EPA, 401 M Street, S.W., Washington, D.C. 20460. For 
further information, contact The RCRAISuperfund Hotline at 
(800) 424-9346. 

Environmental Protection Agency 
J u n e  29, 1990-55 FR 2 6 9 8 6  
Hazardous Waste  Management  System; ldentificb 

tion a n d  Listing of Hazardous Waste; Toxicity 
Characteristics Provisions 

Action: Final Rule; corrections 
Under Subtitle C of the Resource Conservation and Re- 

covery Act (RCRA), certain hazardous wastes are subject to 
regulation because of their potential to leach significant 
amounts of toxic constituents. The EPA promulgated a rule on 
March 29 (55 FR 11798) to revise the existing toxicity 
characteristics which are used to identify those wastes. 

EPA has subsequently determined that certain revisions 
should be made in order to ensure consistency of the toxicity 
characteristics leaching procedure (TCLP), and to clarify the 

The Regulatory Update IS made ava~lable as a service to FSCT members. to assist them In maklng Independent lnqulrles about matters 
of particular interest to them. Although all reasonable steps have been taken to ensure the rellabfllty of the Regulatory Update. the 
FSCT cannot guarantee ~ts completeness or accuracy. I 
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quality assurance section. Theeffective date remainsseptem- on specific aspects of the rule, contact Steve Cochran, Office 
ber 25,1990. of Solid Waste (03-332), U.S. EPA, 401 M Street, S.W., 

For further information, contact the RCRA/Superfund Washington, D.C. 20460, (202) 475-8551. 
Hotline at (800) 424-9346or(202) 382-3000. For information 

States Proposed Legislation and Regulations 

California 
Toxic Substances-A. 26lO.(O'Connell) specifies that a 

community facilities district may be established to finance 
services with respect to removal or remedial action for the 
cleanup of any hazardous substance released or threatened to 
be released into the environment. 

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

Liability Insurance-A. 2730 (LaFollette) requires the 
Insurance Commissioner, upon adetermination, after apublic 
hearing, that environmental impairment liability insurance is 
not generally available in this state, to implement amarketing 
assistanceprogram toassist liability insurers to form aconsor- 
tium with the ability to make insurance available against 
liability arising from unauthorized releases of petroleum from 
underground storage tanks. 

Air Q u a l i p A .  2759 (Eaves) requires every air pollution 
control district to establish and implement a system to offset 
increases for stationary and mobile sources, thereby imposing 
a state-mandated local program. Establishes a state panel to 
developguidelines formobilesources offset programs, which 
requires the State Air Resources Board to adopt, and districts 
to implement, as specified. 

A. 3783 (Campbell) applies a penalty to violation of a rule 
or regulation of an air pollution control district or air quality 
management district limiting emissions of toxic air contami- 
nants identified by the state board; increases thecivil penalties 
and fines. 

A.4059 (Wyman) states thatpollutioncontroldistricts and 
airquality management districts have the powertorequireany 
owner or operator of any nonvehicular air pollution emission 
source tocollect or disclose data necessary to reveal the nature 
or extent of air pollution discharges therefrom. 

A. 4092 (Roybal-Allard) requires air pollution control 
officers to request an inventory of chemical substances from 
a supplier of volatile organic compounds or hazardous mate- 
rials, for permit or enforcement purposes; provides proce- 
dures to protect trade secrets from disclosure. 

A. 4093 (Roybal-Allard) allows the air pollution control 
officer of an air pollution district or air quality management 
district to issue a cease and desist order as to a release or 
threatened release of hazardous substances or a release of air 
contaminants that may pose a substantial endangerment to 
public health and safety or the environment. 

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

S. 2652 (Russell) requires every district including specifi- 
cally the Bay Area Air Quality Management District, the 
South Coast Air Quality Management District, and the Sacra- 

mento Metropolitan Air Quality Management District to 
consider cost effectiveness in adopting regulations. 

S. 2672 (Presley) allows increases at astationary source in 
one air pollution control district or air quality management 
district to be offset by reductions in another district, whereby 
reductions in the emission of air contaminants may be banked 
and used to offset future increases in emissions. 

S. 2776 (Torres) revises the definition of "toxic air con- 
taminant" to delete an exclusion for pesticides and include a 
description of cancer-causing substances. Redefines the thresh- 
old level below which no health effects are anticipated. 
Imposes new duties on the affected agencies, including air 
pollution control districts and air quality management dis- 
tricts with respect to reducing or eliminating emissions of 
toxic air contaminants. 

A proposed CARB regulation specifies how transported 
pollutantsaffectingozoneconcentrationsshallbemitigatedin 
district air quality plans required by the California Clean Air 
Act. It also establishes mitigation requirements for districts 
located within the five upwind air basins or areas that are the 
source of "significant" or "overwhelming" transoort. Com- 
ment deadline is August 8,1990, and heahngs are scheduled 
for August 9 and 10,1990. For more information, contact, Mr. 
Teny McGuire, Chief, Technical Support Division, (916) 
322-5350 or Catherine Witherspoon, Chief, Ofice of Air 
Quality Planning and Liaison, (916) 322-2739, Air Resources 
Board, P.O. Box 2815, Sacramento, CA 95812. 

Hazardous Waste-A. 2834 (Quackenbush) revises the 
definition of a "waste" to mean any material not otherwise 
excluded from regulation, which is considered inherently 
wastelike; disposed of; discarded by being burned or inciner- 
ated; or recycled, or accumulated, stored or treated before 
recycling, except as specified, orbefore, or in lieu of, orbeing 
disposed of, or being discarded by being burned or inciner- 
ated. 

S. 2774 (Torres) revises the definition of manifest to mean 
a shipping document originated and signed by a generator of 
hazardous waste, which contains all of the information re- 
quired by thedepartment and whichcomplies with federaland 
state regulations; requires any person generating hazardous 
waste which is transported, or submitted for transportation, 
for offsite handling, treatment, storage, disposal, to complete 
a manifest prior to the time of transportation. 

Taxes-A. 3580 (Katz) authorizes a city, county, or city 
and county to levy a tax by ordinance on the sale of aerosol 
paint containers and felt tip markers. Requires the local entity 
imposing such a tax to contract with the State Board of 
Equalization to administer and enforce the tax. Requires the 
tax tobe collected by every retailerofa taxed item and requires 
that retailer to remit the tax to Board. 

Building Codes-A. 3588 (Speier) requires the State 
Department of Health Services to develop guidelines for the 
reduction of volatile organic concentrations from new con- 
struction materials in newly constructed or remodeled office 
buildings, as specified, and to submit them to the Legislature, 
the Department of General Services, and the State Buildings 
Standards Commission by January 1, 1992. 
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Packaging-A. 3994 (Sher) makes it unlawful for any 
person torepresent that any consumer good, asdefined, which 
it manufactures or distributes is "ozone friendly," "hiodegrad- 
able," "photodegradable," "recyclable," or "recycled unless 
that article meets specified definitions or meets definitions 
established in trade rules adopted by the Federal Trade 
Commission. 

Connecticut 
Hazardous Waste-This proposedregulationadopts writ- 

ten guidelines, as part of the Hazardous Waste Management 
Service's participation in the Environmental Protection 
Agency's WRITE Program, for solicitation of interest proce- 
dures and technical evaluation criteria for providing eco- 
nomic and technical evaluations of innovative technologies. 
in use or about to be implemented, that reduce the volume or 
toxicity of hazardous waste at industrial facilities. For more 
information, contact Kathleen C. Golas, Chairwoman and 
Executive Officer, Connecticut Hazardous Waste Manage- 
ment Service, Suite 360,900 Asylum Avenue, Hartford, CT 
06105, (203) 244-2007. 

Delaware 
Packaging-S. 503 (Minner) prohibits the sale of packag- 

ing materials to which certain heavy metals have been inten- 
tionally introduced during the manufacturing or distribution 
of packaging; prohibits the sale of products packaged in such 
materials; requires Department of Natural Resources and 
Environmental Control to review the effectiveness of these 
prohibitions and toconsiderrecommending the prohibition of 
other toxic substances contained in packaging. 

Florida 
Air Quality--This regulation proposed by the Florida 

Department of Environmental Regulation on June 8. 1990, 
changes the recordkeeping requirements for stationary point 
source emission test procedures and revises the compliance 
schedule for Reasonably Available Control Technology re- 
quirements. For more information, contact Edward T. Huck, 
Division of Air Resources Management, Department of 
Environmental Regulation, Twin Towers Office Building, 
2600 Blair Stone Road, Tallahassee, FL 32399-2400. 

Hawaii 
Packaging-H. 1023 (Kotani) requires that all plastic 

containers have labels indicating the plastic resin used to 
produce the plastic container product. 

Illinois 
Air Quality--The Pollution Control Board proposed a 

regulation requiring the Illinois Environmental Protection 
Agency to propose and the Pollution Control Board to adopt 
a list of toxic air contaminants. It includes procedures for the 
determinationoftoxic aircontaminants, evaluatingcharacter- 
istics of a toxic air contaminant, identification requirements 
for new emission sources and procedures for listing and 
delisting of toxic air contaminants. For more information, 
contact Dorothy M. Gunn, Clerk, Illinois Pollution Control 
Board, State of Illinois Center, Suite 11-500, 100 W. Ran- 
dolph Sreet, Chicago, IL 60601. 

Hazardous Waste-In separate regulatory proposals, the 
PollutionControl Board has updatedits hazardous waste rules 

to correspond with amendments adopted by the U.S. Environ- 
mental Protection Agency. Specific regulations ( I )  amend the 
definition of "designated facility" and update the reference to 
"test methods for evaluation solid waste, physical/chemical 
methods": (2) change or add various hazardous waste exclu- 
sions; (3) change certain terminology pertaining to hazardous 
wastewaters; (4) move the requirements for certain hazardous 
waste tests to another section of the Board's rules; (5) add 
additional manifest requirements for generators dealing with 
out-of-state transport of hazardous waste which has not yet 
been listed in the disposer's state; and 6) change certain 
terminology pertaining to liner systems in landfills. Comment 
deadline for all proposals is August 6, 1990. For more infor- 
mation, contact Ms. Dorothy M. Gunn, Clerk, Illinois Pollu- 
tion Control Board, State of Illinois Center, Suite 1 1-500,100 
W. Randolph St., Chicago, IL 60601. 

Louisiana 
Hazardous Waste-H. 1241 (Bolin) relates to land dis- 

posal of hazardous waste. Provides for hazardous wastes and 
residues which have been treated. 

H. 1880 (Bolin) relates to the prohibition of land disposal 
of hazardous waste; provides with respect toexemptions from 
such prohibition. 

H. 1884 (Lahorde) relates to the taxation of hazardous 
waste; provides for the definition of hazardous waste. 

Massachusetts 
Enl,ir.onmental Issues-H. 587 (Angelopurand) same as 

S. 968 (Padula) requires the Department of Environmental 
Management to aid small businesses affected by environ- 
mental laws. 

H. 5252 (Rosenberg) protects the environment through 
increased recycling and waste reduction. 

A proposed regulation establishes a program for the certi- 
fication of laboratories to conduct analytical measurements 
for the purpose of determining compliance with Department 
of Environmental Protection standards where the Department 
requires that such measurements be conducted by a certified 
laboratorv. For more information, contact Ann Marie Allen, 
Department of Environmental Protection, Lawrence Experi- 
ment Stallon. 37 Shattuck Street. La\r rence. MA01 843.(508) 

Underground Storage Tanks-H. 361 1 (Local Sponsor) 
regulates the storage of outdoor tanks containing toxic chemi- 
cals. 

H. 5249 (Collaro) regulates the relocation of underground 
tanks containing flammable liquids. 

H. 5253 (Rosenherg) relates to the removal of under- 
ground storage tanks. 

H. 5944 (Committee on Natural Resources and Agricul- 
ture) relates to protecting the environment through the estab- 
lishment and administration of an underground storage tank 
cleanup program. 

S. 995 (Wetmore) regulates the relocation of underground 
tanks containing flammable liquids. 

Michigan 
Toxic Substances-A proposed regulation concerns the 

proposed occupational health rules for formaldehyde; deals 
with permissible exposure limits, workplace monitoring, 
respiratory protection, regulated areas, protective clothing, 
medical surveillance, and other matters. For more informa- 
tion, contact Division of Occupational Health, Bureau of 
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Environmental Occu~ational Health, De~amnent of Public 
Health, 3423 North k g a n  Street, P.O. B ~ X  30195, Lansing, 
MI 48909, (517) 335-8238. 

Minnesota 
OccupationalSafety andHealth-A proposed rule relates 

to the occupational exposure to formaldehyde, lead, asbestos, 
tremolite, anthophyllite, and actinolite. Formore information, 
contact Occupational Safety and Health Division, Depart- 
ment of Laborand Industry,443 LafayetteRoad,St. Paul, MN 
55 155-4307, (612) 297-3254. 

New Jersey 
Hazardous Waste-A. 2623 (LoBiondo) requires hazard- 

ous waste generators to submit minimization plans. 

Toxic Substances-A proposed regulation requires local 
boards of health to perform investigations and abatements for 
childhood lead poisoning. For more information, contact 
Edmond D. Duffy, Coordinator, Accident%Prevention and 
Poison Control Program, Department of Health, CN 364, 
Trenton. NJ 08625. 

Right-To-Know-This proposal pertains to the Worker 
and Community Right-to-Know Act. For more information, 
contact Richard Willinger, Manager, Right-to-Know Pro- 
gram, Division of Occupational and Environmental Health, 
Department of Health, CN 368, Trenton, NJ 08625-0368. 

New York 

Hazardous Waste-S. 2886(Daly)directs the Department 
of Environmental Conservation toestablish an education and 
compliance program to provide information and assistance to 
generators of small quantities of hazardous waste to assist 
them in complying with governmental regulations. 

S. 5276 (Daly) requires hazardous waste generators to 
establish hazardous waste reduction plans and requires certi- 
fication that such plan is in operation. 

Oklahoma 
Hazardous Waste-This proposal clarifies that a hazard- 

ous wastesitepost closure permit is handled likeanoperations 
permit; clarifies language concerning waste generator no- 
tices; allows transporters of waste to combine compatible 
wastes; clarifies TSD language and all full-time on-site in- 
spectors; clarifies permitting language and confidentiality, 
spills, remediation. Insures Oklahoma rules are clear and 
consistent with federal hazardous waste programs. For more 
information, contact Damon Wingfield, Waste Management 
Service, Board of Health, Room 810, State Health Depart- 
ment Building, Oklahoma City, OK 73152, (405) 271-5338. 

Oregon 
ToxicSubstances-ADepartment of Agriculture proposal 

establishes a pesticide operator and pesticide applicator li- 

cense category, Marine Fouling Organism Control; includes 
tributyltin based marine antifouling paints or coatings as 
restricted use pesticides. Formore information, contact Chris 
Kirby, Assistant Administrator, Plant Division, Department 
of Agriculture, 635 Capitol Street, N.E., Salem, OR 97310- 
01 10, (503) 378-3776, 

A Department of Environmental Quality proposed regula- 
tion requires all toxics users to prepare reduction plans, notify 
the Department of Environmental Quality that plans have 
been completed, prepare annual progress reports, and submit 
certain information to the department on an annual basis. 
Hearings were held on July 9 and lO.1990. For more informa- 
tion, contact Jan Whitworth, Department of Environmental 
Quality, 81 1 S.W. 6th Avenue, Portland, OR 97204, (503) 
229-6434. 

Pennsylvania 
Household Hazardous Waste-H. 2729 (Cole) provides 

for household hazardous waste collection programs. 
S. 1725 (Musto) provides for household hazardous waste 

collection programs. 

Tennessee 
Air Quality-An APCD proposed regulation clarifies the 

applicability of volatile organic compound rules and visible 
emission regulations; clarifies that permit conditions mutu- 
ally agreed upon which will exempt a source from a regula- 
tion, must be submitted to EPA as a revision to the State 
implementation Plan; clarifies that exempt solvents are treated 
as water; specifies the recordkeeping requirements; concerns 
surface coating of fabrics and metals. A hearing was held on 
July 3, 1990. For more information, contact Division of Air 
Pollution Control, 701 Broadway, Customs House, Fourth 
Floor, Nashville, TN 37247-3101. 

Utah 
Occupational Safety and Health-An OSHA hoposal 

incorporates general industry standards for occupational 
exposure to hazardous chemicals in laboratories. For more 
information, contact Don Anderson, Occupational Safety/ 
Health Division, 160 East 300 South, Salt Lake City, UT 
84151, (801) 530-6901. 

Vermont 
Toxic Substances-H. 540 (Murphy) creates a State 

Emergency Response Commission and enables the emer- 
gency management division to respond to chemical emergen- 
cies and assess fees against storers, transporters, and users of 
chemicals. 

Household Hazardous Waste-H. 733 (Schaefermock- 
ert) bans disposal in solid waste landfills of specified hazard- 
ous household material, imposes a tax on the sale of these 
specified hazardous household materials, and creates and 
funds a state program to manage and dispose of these materi- 
als. 
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FEDERATION O F  SOCIETIES FOR COATINGS TECHNOLOGY 
1 9 9 0  ANNUAL MEETING AND PAINT INDUSTRIES' SHOW 

WASHINGTON CONVENTION CENTER 
MONDAY, TUESDAY, AND WEDNESDAY, OCTOBER 2 9 , 3 0 , 3 1 , 1 9 9 0  

1 The combined Annual Meeting and Paint Industries' Show is a major educational activity of the 1 Federation. This international coatings manufacturing industry event consists of three days of technical , program sessions and exhibits, running concurrently. Registration is required for admission. 

"A DECADE OF DECISION: 
PREPARING FOR THE YEAR 2000" 

The theme of the 1990 Annual Meeting emphasizes 
that, more so than in decades past, the 1990s will 
demand decisions on coatings technology, substrates, 
and application methods which will influence the prod- 
ucts, markets, and profitability of the industry as it 
enters the 21st Century. Programming will focus on 
discussions of these areas as they relate to current state- 
of-the-art and future demands, as well as environmental 

Sheraton Washington (FSCT Headquarters) 
Largest hotel in Washington with a variety of restau- 
rantsflounges. Facilities for the handicapped. Metro 
subway stop nearby. Within walking distance to Na- 
tional Zoo. Non-smoking rooms available. 

Omni Shoreham 
Restored landmark one block from the Sheraton. Situ- 
ated on 11 acres, the hotel offers lighted tennis courts. 
Jogging trails in nearby Rock Creek Park. 

considerations. 
Grand Hyatt 

Also on the program be the Mattiello Located directly across from the Washington Conven- 
Lecture, Roan Awards Papers, Society Papers, and tion center. ~ ~ ~ l ~ ~ - ~ t ~ ~  atrium structure features 
Seminars. 'peakers will come from throughout the lobby lagoon. Metro center 1/2 block away. State of 
world of coatings science and manufacture. the art fitness center. Rooms for non-smokers and 

handicapped available. 

PRODUCTS/SERVICES OF OVER 260 
EXHlBlTORS TO BE FEATURED AT 
RECORD-BREAKING SHOW 
The Paint Industries' Show - the largest and best inter- 
national exhibit of its kind in the world - will feature 
attractive dxhibitor displays devoted to a wide variety of 
raw materials, production equipment, containers, labo- 
ratory apparatus, testingdevices, and services furnished 
to the coatings manufacturing industry. 

The purpose of the Show is to provide attendees with 
an opportunity to learn of the latest developments in 
these products and services. Key personnel from the 
too technical and salesstaffs of exhibitor companies will 

Ramada Renaissance 
Across the street from the Convention Center this 
new hotel is part of the Techworld complex. Pool and 
executive fitness center available. 

Holiday Inn Crowne Plaza 
One block from Convention Center this new hotel fea- 
tures a complete health club with indoor pool. 

J.W. Marriott 
Located two blocks from White House and nearby 
Smithsonian Institution. Indoor pool. 

be'on hand. More than 260 exhibitors from the U.S., Capital Hilton 
Canada, and Europe will utilize over 89,000 net square 
feet of exhibit space at the show, ~ ~ h i b i ~  hours will be Located in downtown business district. Two blocks 
11:OO-5:30 on Monday; 9:OO-5:30 on Tuesday; and from White 
9:OO-3:00 on Wednesday. 

Washington Hilton 
Downtown seven-acre hotel features lighted Har-Tu 

PARTICIPATING HOTEU tennis courts. All rooms redecorated in 1988. 

Days Inn Downtown/Convention Center Nine hotels in Washington D.C. have reserved rooms 
for the Annual Meeting. A description of each follows: Two blocks from Convention Center. Valet parking. 



WE DON'T 
SEE IT 

AS A FINISH. 
WE SEE IT 

AS A 
START. 

It's after you've decided to 
specify CIBA-GEIGY additives 
for your coatings that our work 
really begins. 

First, we must make sure 
that our products - light stabi- 
lizers, antioxidants and corrosion 
inhibitors - meet tightly defined 
specs for purity and consistency, 
yours as well as ours. So we've 
instituted supplier qualification 
programs and have begun SPCI 
SQC programs at our manufac- 
turing facilities. 

We must also make sure that 
we've got the production capacity 
to meet your needs. So we've 
invested $100 million in the U.S. 

in the last five years. And we plan 
to spend $300 million more over 
the next five years. 

And we must make sure 
there are no production or for- 
mulation problems with our 
materials. So our technical ser- 
vice representatives work with 
you, often on-site, to help you 
analyze your problems and 
make recommendations. They 
speak your language because 
they've worked in the coatings 
industry themselves. 

Finally, we must make sure 
that you're ready for tomorrow. 
So at seven additives research 
centers throughout the world, 

we're working on new ways to 
use our additives. And we're also 
developing new additives to solve 
problems for automotive, trade 
sales, and industrial coatings. 

What it all adds up to is this: 
If you want to protect your fin- , 
ishes, CIBA-GEIGY is the place 
to start. 

For more information, call 
toll-free, 800-43 1-1900 (in New 
York, 914-347-4700), or write to: 
CIBA-GEIGY Corporation, Addi- 
tives Division, Seven Skyline 
Drive, Hawthorne, NY 10532. 

CIBA-GEIGY 



Suites 
Map 
Key Hotel Singles Doubles/Twins 1 BR 2 BR 

1 Sheraton Washington* $145,160,170 $175,190,200 $260-1,600 $555-1,700 

2 Omni Shoreham 130 150 350-425 525-1,200 

3 Grand Hyatt* 152,167,182 175,200,215 425-950 500-1,100 

4 Ramada Renaissance 148,168 168,188 500-2,000 648-2,148 

5 Holiday Inn 130 150 
Crowne Plaza 

6 J.W. Marriott 155 168 475-700 700-900 

7 Capital Hilton 145,165,180 165,185,200 550 700 

8 Washington Hilton 125,135,145 145,155,165 360-680 525-845 

9 Days Inn Downtown 70 70 
Convention Center 

Note: Rates subject to 11% District of Columbia Sales tax and $1.50 occupancy tax per room per night. 
Upon receipt of confirmation from the Housing Bureau, please send deposit check directly to hotel 

'Requests for accommodations at either Sheraton or the Hyatt will be limited to 10  rooms per company. 

S H W  BUS ROUTES 
Route 1 
Sheraton Washington 24th Street Entrance 
Omni Shoreham Walk to Shemton Washington 
Washington Hilton T Street Entrance 

16th Street 
E Street Entrance 

Walk to Convention Center 
Holiday Inn Crowne Plaza 

Days Inn Downtown 

Key 
A. White House 
B. Union Station 
C. U.S. Capital 
D. Smithsonian Institution 
E. Jefferson Memorial 
F. Washington Monument 
G. Lincoln Memorial 
H. Department of State 
I. Arlington Cemetay 
J. Supreme Court 
K. Libray of Congress 



Washington 
Conventton Center 

r 2 f  j$):<<< XYC F ? 7 T  ;("1-%(-t"$1,5 Washington, D.C. 
r L C  

October 29.30-31.1990 

Hotel reservations are easy this year--eveything can 
be done by phone! We are using the Housing Bureau 
of the Washington Convention and Visitors Association 
to make reservations. Please call them directly, week- 
days between 9 a.m. and 5 p.m. (EST). 

Metropolitan Washington area: (202) 842-2930 
United States: 1-800-535-3336 

Canada: 1-800-535-3356 

Reservations must be made by September 28, 1990. 

International attendees may send hotel reservations to: 

FSCT Housing Bureau 
1212 New York Avenue, NW 

Washington, D.C. 20005 USA 

International attendees ONLY may send reservations 
by facsimile machine to (202) 789-7037. All eleven 
items requested below must be included when sending 
any form of written reservation. 

All changes/cancellations prior to September 28 should 
be made directly with the housing bureau. After this 
date, please contact the hotel directly with changes or 
cancellations. 

Confirmations will be sent to you from the housing 
bureau. If a credit card number has been given, a 
deposit is not required. Otherwise, please send deposit 
amount indicated on the confirmation directly to the 
hotel within 15 days of receipt of confirmation. 
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Advance register to attend the 1990 Annual Meeting 
and Paint Industries' Show by filling out the form 
included in this brochure. 

The registration options are listed below. Advance 
registration forms must be received by October 5. 

Register in Advance and SAVE! 

Full Time Advance On-Site 

Member ....................... $65 $75 

Non-member ................ $80 $95 

Spouse ....................... $50 $60 

If you register in advance you may pick up your badge 
in the Convention Center during the following hours 
(use H Street or 9th Street entrance): 

Saturday, Oct. 27 ..................... 1:00 pm - 5:00 pm 
Sunday, Oct. 28 ....................... 8:00 am - 5:00 pm 
Monday-Tuesday, Oct. 29-30 .... 8:00 am - 5:30 pm 
Wednesday, Oct. 31 ................. 8:OO am - 3:00 pm 

r 7  ,~ ~11.!.,;/2 r.?( q;pq.;$ti,98:, 

Register at Convention Center (use H Street or 9th 
Street entrance). 

Sunday, Oct. 28 ....................... 8:00 am - 5:00 pm 
Monday-Tuesday, Oct. 29-30 .... 8:00 am - 5:30 pm 
Wednesday, Oct. 31  ................. 8:OO am - 3:00 pm 

,,-. ; " t 1 ~ 0 1 ' : ; 1 S j ~ ~ g  r3pb'  R C ~ I I , : ~ ~ ~  @"r.-,E;CV 

All cancellations must be submitted in writing to the 
FSCT Headquarters Office. Cancellations received by 
October 5 will be subject to a $10 handling charge. No 
refunds will be issued after that date. 
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Delta Airlines and US Air, in cooperation with the 
Federation, are offering special discounted airline fares 
which afford passengers a 40% minimum savings off 
their round trip, undiscounted day coach fares for travel 
to the FSCT Annual Meeting and Paint Industries' Show 
on the airlines' domestic systems. The discount from 
Canada is 35%. 

To take advantage of these discounts, you must travel 
to Washington, D.C. between October 24 and Novem- 
ber 4 ,  1990; purchase tickets at least seven (7) days in 
advance; and telephone the following numbers for 
reservations, giving the applicable FSCT File Number: 
for Delta-1-800-241-6760 (File #U0235); for US 
Air-1-800-334-8644 in the U.S., or 1-800-428- 
4322 in Canada (File #719568). These special fares 
are available only through these numbers. 

Discounts are good for both direct and connecting 
flights to Washington, D.C. If you use a travel agent, 
have your reservations placed through the toll-free 
numbers to obtain the same fare advantages. Both 
Delta and US Air have a variety of other promotional 
fares, some of which may represent even greater sav- 
ings. When phoning for reservations, ask for the best 
discount applicable to your itinerary. 

The Board of Directors of the Federation will meet on 
Sunday, October 28, at 9:00 a.m. in the Sheraton 
Washington Hotel. 

The annual Federation Luncheon will be held on 
Wednesday, October 31, at the Convention Center. 
Tickets may be purchased in advance or at the registra- 
tion area in Washington, D.C. 

The Spouses' Program will open on Monday with a 
wine and cheese social in the Convention Center. On 
Tuesday following Continental Breakfasts at the Shera- 
ton Washington and the Grand Hyatt, there will be a 
spectacular tour of Washington's most famous sights 
and museums. One of the special delights of the tour 
will be the guides' tales of Washington's past and pres- 
ent, and, especially for Halloween, the city's best docu- 
mented ghost stories. Luncheon will be served in the 
fabulous America restaurant at Georgetown's Washing- 
ton Harbour Complex. On Wednesday morning 
Continental Breakfast will again be served at the Shera- 
ton Washington and the Grand Hyatt Hotels. 

The National Paint and Coatings Association will meet 
beginning Wednesday, October 31, at the Washington 
Hilton. Persons who have registered for NPCA and 
who pick up their badges on Tuesday, October 30 will 
be admitted to the Paint Show on Tuesday only with 
the compliments of the Federation. 

The Sheraton Washington Hotel-headquarters hotel for the 
Federation's 68th Annual Meeting 



1990 Advance Reqistration -i. 

FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY 
1315 Walnut St., Philadelphia, PA 19107 

Please fill out this form and mail with a check in the correct amount (made payable to the FSCT) to the Federation 
address shown above. All checks must be payable in U.S. Funds. Any that are not will be returned. DEADLINE 
DATE FOR ADVANCE REGISTRATION IS OCTOBER 5. NONE WILL BE ACCEPTED AFTER THAT DATE. 

A $10.00 charge will be made for cancellations receivedprior to October 5. No refunds will be made after that date. 

A MEMBER $65.00 NICKNAME 

Please name the Federation 
ClImIUn 
FIRST NAME LAST NAME 

Society in which you are a 
paid-up member: llllllllllllrlllllllI 

COMPANY 
Federation Constituent Society s 
B NON-MEMBER $80.00 STREET s 
G SPECIALFEE FOR CITY STATE (U.S. only) POSTAL CODE 

RETIRED MEMBERS $25.00 -1 r l  
COUNTRY (OTHER THAN US.) 

Federation Constituent Society lIumnln 
TELEPHONE NO. 

11111111111 

NICKNAME 
D SPOUSE $50.00 uuuum 

- - -- - - -- - - -  6 -  I i - I , , , z--1 - 1 ,  :,v:jir z r . = ; , ? : ; ~ f i ' , ~  
1 4 -  L 22 -- - - -- -- - - -- - -- 

YOUR COMPANY (CHECK ONE BLOCK) YOUR POSITION (CHECK ONE BLOCK) 

FIRST NAME LAST NAME 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

AA q Manufacturers of Palnts, DD Sales Agent for Raw 
Varnishes, Lacquers, Materials + Equlpment 
Printing Inks, EE q Government Agency 

FF q ResearchTTest~ngl 
BB q Manufacturers of Raw Consulting 

Materlals GG q Educat~onal lnstltutlon 
L~brary 

CC [7 Manufacturers of HH Palnt Consumer 

SPECIAL FEE FOR THE 
SPOUSES OF RETIRED 
MEMBERS ONLY: 

KK q Management/ PP Techn~cal Sales Selv~ce 
Adrnlnlstratlon 

Q Q ~  sales and Marketing 
LL Manufacturing and 

Englneerlng RR Consultant 

MM Quality Control 
SS q Educator/Student/ 

NN [7 Research and Llbrarlan 
Development 

STATE (U.S. only) POSTAL CODE 

k m m m m n  

Equipment and 
TT q Other 

Containers JJ Other 

Z NUMBERREQUIRED: 
$25.00 EACH. 

A CHECK IN THE AMOUNT OF: 

IS ENCLOSED 1 



- 1990 Paint Industries' Show 
Current List of Exhibitors 

ACS-Datacolor 
Aceto Corp. 
Advanced Coating Tech. 
Advanced Software Designs 
Air Products & Chemicals. Inc. 
Alcan-Toyo America, Inc. 
Allied-Signal. Inc. 
Ambrose Co.Pioneer Packaging 
American Cyanamid Co. 
American lnstttute of Chemists 
American Iron & Steel Institute 
Amoco Chemical Co. 
ANGUS Chemical Co. 
Anker USA, Inc. 
Aqualon Co. 
Arco Chemical Co. 
Aries Software Corp. 
Ashland Chemical Co. 
Atlas Electric Devices Co. 
Atochem North America. Lucidol 

B&P Environmental Resources 
BASF Coro. 
T.J. Bell. inc. 
Bilt-Rite Corp. 
Blackmer Pump Div. 
Bohlin Reologi, Inc. 
Brookfield Eng. Labs.. lnc. 
Brookhaven lnstruments Corp. 
Buckman Laboratories, Inc. 
Buhler. Inc. 
Bulk Connection. Inc. 
Bulk Lift International. Inc. 
Burgess Pigment Co. 
BykChemie USA 
BykGardner. Inc. 

CB Mills. Inc. 
CPI Purchasing 
CR Minerals Corp. 
CSC Publishing Inc. 
Cabot Gorp.-Cab-O-Sil Div. 
Cabot Gorp.-Special Blacks Div. 
Calgon Corp., Div. of Merck 
The Carborundum Co. 
Cardolite Corp. 
Cargill. Inc. 
Caschem. Inc. 
Catalyst Resources. Inc. 
Cellier Corp. 
Chemical & Engineering News 
Chemical Marketing Reporter 
Chemical Week 
Chem-Tel. Inc. 
CIBA-GEIGY Corp. 
Clawson Tank Co. 
Coatings Magazine 
Colloids. Inc. 
Color Corp of America 
Colores Hispania. S.A. 
Colorgen, Inc. 
Columbian Chemicals Co. 
Consolidated Research Inc. 
Cookson Pigments. Inc. 
Coulter Electronics. Inc. 
Cray Valley Products Intl. 
Crosfield Chemicals. Inc. 
Cuno Process Filtration Prods. 
Cyprus Industrial Minerals Co. 

D L  Laboratories 
DSA Consulting, Inc. 
DSET Laboratories. Inc 
Daniel Products Co. 
Dantco Mixers Corp. 
Davies Can Co. 
Day-Glo Color Corp. 

Degussa Corp 
University of Detroit 
Diano Color Products 
Dominion Colour Corp 
Dow Chemical USA 
Dow Coming Corp. 
Draiswerke. Inc. 
Drew Chemical Corp. 
Du Pont Co. 

E.C.C. America 
EM Industries. Inc. 
Eagle Picher Minerals Inc 
Eagle Zinc Co. 
faaem Mtchlgaq L'nlverstry 
Eastman Chemlcal Products 
Ebonex Corp. 
Eiger Machiney Inc. 
Elcometer. Inc. 
Elders Resources Chemical Inc. 
Elektro-Physik USA, Inc. 
Umar Industries, Inc. 
Engelhard Corp. 
Epworth Mfg. Co.. lnc. 
Erichsen Instruments. Inc. 
Etna Products Inc. 
European Coatings Journal 
Exxon Corp. 

FMC Corp. 
FMJ International Publications Lid., 

Paint & Chemical Div. 
Fawcett Co. Inc. 
Federation of Societies for Coatings 

Technology 
Filter Specialists. Inc. 
Freeman Polymers Div, of Cook 

Composites & Polymers 
Fryma. Inc. 
H.B. Fuller Co. 

GAF Chemicals Corp 
Paul N. Gardner Co.. Inc 
Georgia Kaolin Co.. Inc. 
Goodyear Chemical Division 
GraceDavison Chemical Div 
Guer-tin Brothers Polymers 

HaakeFisons Instruments 
Halogenated Solvents Industry 
Halox Pigments 
Henkel Cop.  
Heucotech Ltd. 
H~lton Davis Co. 
Hitox Corp. of America 
Hockmeyer Equipment Corp 
Hoechst Celanese Corp. 
Hoechst Celanese Corp./Waxes & 

Lubricants Group 
Horiba Instruments, Inc. 
J.M. Huber Corp. 
Hiils America. Inc. 
Hungarian Aluminium Corp. 
Hunterlab 

ICI Americas lnc. 
ICI Resins U.S. 
TI Marlow Pumps 
Ideal Mfg. & Sales Corp. 
lndusmin Inc. 
Industrial Finishing Magazine 
lnterftbe Cop.  

KTA-Tator. Inc. 
Kemira Oy 
Kenrich Petrochemicals. Inc. 
Kent State University 
King Industries, Inc. 
Kronos. Inc. 

Langston Companies, Inc. 
Leeds & Northrup. Unit of General 

Signal 
Liquid Controls Corp 
The Lubriwl Corn. 

3M. Industrial Chemicals Div. 
Macbeth Div., Kollmorgen Corp. 
Magnesium Uektron. Inc. 
Malvern Instruments 
Malvem Minerals Co. 
Manchem, Inc. 
Manville Sales Corp. 
Matec Applied Sciences 
McWhorter. Inc. 
The Mearl Corp. 
Michelman, lnc. 
Micromeritics Instrument Corp. 
Micro Powders, Inc. 
Micron. Inc. 
Mid-States Eng. & Mfg. 
Miller Engineering, Inc. 
Miller Manufacturing Co., lnc 
Millipore Corp. 
Milton Roy Co. 
MiniRBERS, Inc. 
Minolta Corp. 
Mississippi Lime Co. 
University of Mimuri-Rolla 
Mitech Corp. 
Mixing Equipment Co. 
MixMor. Inc. 
Mobay Corporation 
Modern Paint & Coatings 
Monsanto 
Morehouse Industries, Inc. 
Mountain Minerals Co., Ltd. 
Myers Engineering 

NYCO 
Nametre Co. 
Netzsch Incorporated 
Neupak. Inc. 
Neutronics, Inc. 
New Way Packaging Mach. Inc. 
North Dakota State University 

ORB Industries. Inc. 
Oak Printing Co. 
Obron Atlantic Corp 
Ortech International 

PPG Silica Prods. a Unit of PPG 
PQ Corp. 
PRA Laboratories 
Pacific Micro Software Eng. 
Paint & Coatings Industry 1 Magazine 
Paint Research Associates 
Pen Kern, lnc. 
Penn Color. Inc. 
Pfizer Inc. 
Pfizer Pigments. Inc. 
Philli~s 66 Co. 

I I ~ol~-kesyn.  Inc. 
J&L Instruments Corp. Premier Mill Corp. 
Jaygo. Inc. Progressive Recovery. Inc. 
S.C. Johnson Wax Pyosa. S.A. de C.V. 

Q-CIM , The Q-Panel Co. 
Quantachrome Corp 

Raabe Corp. 
Red Devil. Inc. 
Reichhold Chemicals. Inc. 
Rheometrics Inc. 
Rheox, Inc. 
Rhone-Poulenc Inc. 
Rhone-Poulenc Spec. Chems 
Rohm and Haas Co. 
Ronningen-Petter 
Rosedale Products. Inc. 
Charles Ross and Son Co 
Russell Finex. Inc. 

Sandoz Chemicals Corp. 
Sanncor Industries. Inc. 
Semi-Bulk Systems. Inc. 
Serac, Inc. 
Shamrock Technologies. Inc. 
Sheen Instruments Ltd. 
Shell Chemical Co. 
Sherex Chemical Co. 
The Shenuin-Williams Co 
Shimadzu Scientific Instrument 
Silberline Mfg. Co.. Inc. 
Sino-American Metals & Minerals 

(S.F.) Inc. 
Siva International. Inc. 
South Florida Test Service 
Univ of Southern Mississippi 
Spartan Color Corp. 
Startex Chemical Co. 
Steel Structures Painting Council 
Sub-Tropical Testing Service 
Sun Chemical Corp 
Systech Environmental Corp. 

Tego Chemie Setvice USA 
Texaco Chemical Co. 
Thiele Engineering Co. 
Tintometer Co. 
Tioxide America. Inc. 
Troy Chem~cal Corp. 
Turbomixer Corp. 

U.S. Silica Co. 
U.S. Stoneware Corp. 
Unimin Specialty Minerals Inc. 
Union Carbide Chemicals & Plastics 
Union Process, Inc. 
United Catalysts. Inc. 
United Mineral & Chemical 
United States Testing Co. 
Universal Color Dispersions 
Unocal Chemicals Div. 

Van Water & Rogers 
R.T. Vanderbilt Co , Inc. 
Velsicol Chemical Corp. 
Versa-Matic Tool. Inc. 
Viking Pump, lnc. 
Vorti-Siv Div., MM Ind.. Inc 

WSI Engineering Co. 
Wacker Stlicones Corp. 
Wanen-Rupp. Inc. 
Wilden Pump & Eng. Co 
Witco Chemical Corp. 

X-Rite. Incorporated 

Zeelan Industries, Inc 
Zircon Corp. 



- FEDERATION OF SOCIETIES FOR COATINGS TECHNOLOGY - 

Spring 1990 
Board of Directors Meeting 

Thirty-four members and 13 guests attended the Spring Meeting 
of the Board of Directors of the Federation of Societies for Coatings 
Technology on May 19, 1990, in Louisville, KY. 

The following were in attendance: 

Officers 

President .............................................................. John C. Ballard 
President-Elect .................................................... Kurt F. Weitz 

.......................................... Secretary-Treasurer William F. Holmes 

Society Representatives 

Baltimore .......................................................... Joseph D. Giusto 
Birmingham ........................................ Gough 
C-D-I-C ............................................................... Lloyd J. Reindl 
Chicago .............................. .. ...... .. M. Hille 
Cleveland Fred B. Schwab 
Dallas .................................................................... Van G. Falcone 
Detroit ............................................................ William W. Passeno 
Golden Gate ....................................................... Timothy Donlin 
Houston .............................................................. Joseph Caravello 
Kansas City .......................................................... Norman A. Hon 
Los Angeles .......................................................... Jan P. Van Zelm 
Louisville ............................................................. James A. Hoeck 
Mexico ....................................................................... Antonio Pina 
Montreal Horace S. Philipp 

............................................................ New England Maureen Lein 
New York ................................................................... Saul Spindel 
Northwestern ...................................................... Richard L. Fricker 
Pacific Northwest ........................................... William Shackelford 
Philadelphia .............................................................. Wayne Kraus 
Piedmont ................................................................ James E. Husted 
Pittsburgh ........................................................ Raymond C. Uhlig 

Rocky Mountain ................................................ John Delmonico 
St. Louis ..................................................................... John Folkerts 

......................................................................... Southern Dan Dixon 
......................................................... Toronto Arthur K. Hagopian 

Western New York ..................... .. ..................... Mark Schindler 

Other Members 

James E. Geiger ............................................................... Southern 
.................................................................. John Lanning Louisville 

John J. Oates N e w  York 
Colin Penny ............................................................... Baltimore 
Patricia Shaw Golden Gate 

Guests 

Federation Past-Presidents Joseph Bauer, Neil S. Estrada, and 
Terryl F. Johnson. (Board Members James Geiger and John Oates 
are also Past-Presidents of the Federation.) 

Richard Himics, Chairman of the Professional Development 
Committee. 

Sidney Lauren, Chairman of the Educational Committee. 

Chuck Reitter, Editormice President, American Paint & Coat- 
irljis Journal. 

The following Society Officers, who attended their meeting the 
previous day: Robert McD. Barrett (Birmingham); John Bartlett 
(Pacific Northwest); Jack Duis (Golden Gate); Gerardo del Rio 
(Mexico); and Annette Saunders (Piedmont). 

Staff 

Rosemaly Falvey, Director of Meetings and Conventions; Tho- 
mas A. Kocis, Director of Field Services; Patricia D. Viola, Direc- 
tor of Publications; and Robert F. Ziegler, Executive Vice Presi- 
dent. 
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From left: Executive Vice President Robert Ziegler and 
President John Ballard (Louisville) 

The report of the Fall 1989 Board of Directors Meeting was ap- 
proved as published in the January 1990 JOURNAL OF COATINGS 
TECHNOLOGY. 

Reports of the Officers 
And Staff 

PRESIDENT BALLARD 

Since the Annual Meeting in New Orleans I have attended the 
following Committee meetings and regional conventions: 

Finance, Investment, and Executive Committee Meetings-Janu- 
ary 25: Overall, the Federation's budget and financial strength so 
far in I990 has been exemplary. In addition, the new FSCT head- 
quarters building utilized low rate creative financing. Hopefully, 
we will be able to move into the new building in the latter part of 
July 1990. A report was given by the Mellon Bank concerning our 
investments which indicated a positive advancement. 

- .  

I PAESIDEWT-ELECT !- - , Y I$\II \:I lo! 

President-Elect Kurt Weitz (Toronto) and Mark Schindler 
(Western New York) 

Southern Decorating Products SholcLFebruary 8-10: Judy and 
I attended this well-organized product show and met with several of 
the SDPA executive members concerning our work with the JPlCC 
Committee. 

47th Annual Southwest Paint Comvnt ion4farrh  14-16; Hous- 
ton, TX: Judy, Bob Ziegler and I attended the seminar activities and 
found renewed total attendance figures at this spring meeting. The 
theme "High Solids Coatings: How to Get There from Here" con- 
cemed formulation around various regulations certainly boosted 
seminar attendance. In addition, there was a supplier's "tabletop" 
display event which seminar attendees could discuss and observe 
assorted raw materials and services during the first two days of the 
conference. These tabletop displays were well attended and partici- 
pation by the attendees toward this type of presentation was excel- 
lent. 

Louisville Society-March 21: Bob Ziegler and I represented 
the Federation at the Louisville Society meeting. The Federation 
Staff arrived on March 20 and had meetings with the Galt House to 
finalize preparations for the FSCT Spring Week, in Louisville, May 
16-19. The FSCT Officers and Staff met with the Executive Com- 
mittee of the Society for an update on activities from the Louisville 
contingent as well as FSCT programs. 

Southern Society Annual Meetin,c+April4-7: Judy and I, along 
with Bob Ziegler, attended this meeting at the Sandestin Beach 
Hilton, Destin, FL. The seminar here was "Innovation-The Keys 
to Success." The technical presentations were excellent and empha- 
sized formulations to meet various regulations. The attendance at 
the technical presentations as well as the planned activities were 
excellent. Bob and and 1 met with the Board of Directors for 
breakfast for an FSCT update. The Southern Officers discussed 
their 1991 meeting in Memphis, TN, and Society education plans. 

JOHN C. BALLARD, 
President 

PRESIDENT-ELECT WElTZ 

Since the last Board of Directors Meeting of November 7, 1989 
held during the Annual Meeting and Paint Show, l have been privi- 
leged to attend the following meetings on behalf of the Federation. 

Decemher 5, 1989-75th Anniversary Celebration, Cleveland 
Society for Coatings Technology. 

January 25-26,1990-Finance/Investment/Executive Commit- 
tee Meetings, Federation Headquarters, Philadelphia, PA. 

February 20, 1990-NPCA Board of Directors Meeting, Boca 
Raton, FL. 

April 25, 1990-JPICC Meeting, NPCA Headquarters, Wash- 
ington, D.C. 

May3-5.1990-43rd Pacific Northwest Symposium. Bellevue, 
WA. 

May 8,1990-PaVaC Awards, New York Society for Coatings 
Technology, E. Rutherford, NJ. 

KURT F. W~rrz ,  
President-Elect 

SECRETARY-TREASURER HOLMES 

The newly created post of Secretary-Treasurer of the Federa- 
tion, done to satisfy incorporation requirements, started out with a 
flourish in New Orleans, as this office actually had to take minutes 
of the Coatings Industry Education Fund. On careful reading of the 
duties as adopted in the By-Laws, it became obvious that due to the 
nature of the geographical location of the officers, some better 
method of conducting business would he needed. Staff has re- 
quested our attorneys to investigate possible By-Laws revisions to 
facilitate the financial operations. 
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The travel portion of the office began early on, with a Society 
visit to St. Louis in November, and Los Angeles, in early January. 
Later visits were made to Minneapolis and Pittsburgh in April. The 
diversity and commitment of the membership of the Constituent 
Societies is truly impressive. Brief remarks were made to all four 
Societies concerning the Federation activities, particularly the new 
building and the educational functions. 

In January, in addition to the meetings of Finance, Investment, 
Executive, and other Committees in Philadelphia, the initial meet- 
ing of the Accounts Review Committee was held with Deryk Pawsey 
and myself meeting with Charles Schmidt, FSCT Controller, and 
Bob Ziegler, in order to get the new Treasurer up to speed on 
accounting procedures and reports generated, with the idea of keep- 
ing the membership informed on the workings of the Federation. A 
report of this meeting will be distributed at the Board Meeting. (The 
report follows Mr. Holmes' report.) 

The Federation keeps the Treasurer supplied with a large amount 
of monthly information on operations and general ledger informa- 
tion, compared to previous periods, making a monthly review easy 
to perform. All accounts are in satisfactory shape, with a particu- 
larly strong registration of exhibitors for the 1990 Paint Show in 
Washington, D.C. 

We appear to be doing quite well as far as finances are con- 
cerned, as well as with most of our programs. 

WILLIAM F. HOLMES, 
Secretary-Treasurvr- 

Purpose: To review accounts of the Federation for purposes of 
familiarization with the incoming Treasurer, and to answer ques- 
tions of the Executive Committee, as brought forth by thd Planning 
Committee, concerning duties of the Treasurer and accounts of the 
Federation. 

Secretary-Treasurer Holmes and Past-President Deryk Pawsey 
met with Executive Vice President Robert F. Ziegler and Controller 
Charles Schmidt on January 24, 1990, at the Federation Office. 

Mr. Schmidt gave a fairly in depth overview of the Federation's 
internal accounts system, the method of record keeping, and an ex- 
planation on the allocation of expenses to the various line item 
accounts. Most account records are now on computer and can be 
accessed readily. 

Following this overview, several individual expense items were 
randomly selected and tracked through the computer records to the 
original invoices and expense accounts. In addition, computer print 
outs of the current and previous expenses of the past two Federation 
Presidents were made, and again random spot checks were made to 
ascertain the origin of the invoice or expense statements. 

In all cases, everything was found to be copacetic. It must be 
stressed, however, that this cursory examination of a limited num- 
ber of accounts could not in any way be construed as an audit. 

Mr. Schmidt responded to questions and requests in an expedi- 
tious and professional manner, during which it became evident that 
a great deal of care and thought go into the allocation of expenses. 
Certain procedures that were noted, while perhaps acceptable for a 
nonprofit organization, would cause questions by Board members 
and the membership as a whole, who are accustomed to operating in 
a different atmosphere. 

Of particular concern was the way some items were handled, to 
wit, the master billing accounts at large Federation functions, lack 
of feedback to Officers on exact charges they were incurring, and 
the lack of descriptions of attendees and purpose of the meal 
functions. 

However, overall, we were impressed with the accounting sys- 
tem method and the detailed record keeping. The system appeared 
to be set up in a very professional manner. 

Arising out of this brief review of the accounting system, the 
following recommendations are made with the suggestion that the 
Executive Committee adopt them as established procedure or prac- 
tices. 

Baltimore Society Representative Joseph Giusto and FSCT 
Secretary-Treasurer William Holmes (Dallas) 

(I) Expense Form-The current expense form is inadequate 
for detailing expenses incurred in an acceptable manner for stan- 
dard accounting practices. It should be completely revised. Sugges- 
tions on an acceptable format have been given to Messrs. Ziegler 
and Schmidt. 

(2) Master Billings-It is recommended that hotels be requested 
to provide each recipient with a copy of the bill that is being 
mastered, so that the charges may be validated. This is currently not 
being done, opening the possibility of incorrect billing by the hotel 
of an individual's account. Also, this would serve to notify the 
recipient of charges being picked up by the Federation. 

(3) Credit Cards-(a) Executive Committee and Staff who 
hold phone and/or travel credit cards should be given a copy of the 
monthly charges so they can verify them and also be aware of dollar 
expense incurred. 

(b) All credit cards and phone billing numbers supplied to Ex- 
ecutive Committee members should be cancelled when that person 
leaves the Executive Committee unless by special temporary ar- 
rangements with the Executive Vice President. 

(4) Free Airline Tickets-The disbursement of free airline tick- 
ets, earned through convention packages or other means, should be 
managed in such a way as to maximize benefit to the Federation 
(through minimization of air travel costs for Staff and Officers). A 
log of use should be available for inspection and audit as with any 
other resource and should be documented to the Executive Com- 
mittee on an annual basis. 

(5) Entertainment-For entertainment expenses, all names, 
positions. and organizations of persons entertained should be shown 
on the expense statement. (This is not always done at present.) 

(6) A Permanent "Accounts Review Committeem-This Ad 
Hoc Committee should be made a permanent "Annual Accounts 
Review Committee." Composition should be: "The Secretary-Treas- 
urer and the two immediate available Past-Presidents not on the 
Executive Committee." The reason for two Past-Presidents is two- 
fold. namely to reduce the Committee (one day) workload and more 
importantly, for continuity. The new Secretary-Treasurer and first 
immediate Past-President will not be fully familiar with the way to 
conduct the accounts review. [There is always the question of 
"delicacy" when (personal) expense accounts are being reviewed.] 
It is further suggested that the expense accounts for the Officers and 
the Executive Vice President be automatically reviewed by the 
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Members-at-Large Patricia Shaw (Golden Gate) and Colin Penny 
(Baltimore) 

Committee together with any items of expenditure they see fit to ex- 
amine and a written report on their findings be presented at the 
spring Executive Committee meeting. 
WILLIAM F. HOLMES DERYK R. PAWSEY 
I989190 Secretary-Treasurer Past-President 1987188 

EXECUTIVE VICE PRESIDENT ZIEGLER 

The final, audited report of income and expenses for 1989 
showed a total income of $2,474,991 and expenses of $2,345,867. 
The statement has been sent to the Board. 

The Finance and Executive Committees have approved the 1990 
budget, allocated as follows: 

Income: Publications-33.8%; Membership Dues-1.9%; An- 
nual Meeting & Paint Show-56%; Educational Activities-3.2%; 
and Miscellaneous-5. I %. 

Expenses: Federation Office/Administration-37.6%; Publica- 
tions-24.8%; Annual Meeting & Paint Show-19.2%; Officers/ 
Board/Committee-9.2%; Educational Activities-8.6%; and Mis- 
cellaneous-4.6%. 

The 1990 budget is balanced at $2,498,300. 
The first quarter financial statement shows an increase of in- 

come over expense of $1,043,723 (vs $802,382 in first quarter 
1989). 

JCT-Total pages published in 1989 were 1,199 compared to 
1,181 in 1988. Although advertising pages decreased slightly from 
1988 to 264 pages, total dollar volume rose $17,000 to $439,702, 
just short of the budgeted figure of $440,000. A new advertising 
marketing package was implemented at the end of 1989 which 
resulted in an increase in advertising during the first three months of 
1990. Increases were also seen in technical articles and Federation- 
related news pages in 1989. In order to increase dissemination of 
the FSCT "Guide for Coatings Courses," this normally separate 
publication was included in the pages of the JCT for the first time. 
It is hoped that this important educational information will be more 
widely used in this new format. Savings on JCT typesetting costs 

totalled more than $20,000 in a nine-month period as a result of the 
implementation of the desktop publishing system. 

Year Book-The 1990 edition of the Membership Directory was 
published in March and mailed to the membership. We thank those 
Societies which cooperated in providing membership rosters on 
time. 

Series Units-"Sealants and Caulks," the 14th monograph in 
the new Federation Series was published in 1989. Presently, four 
additional manuscripts are in-hand for publication in the near fu- 
ture: "Aerospace and Aircraft Coatings"; "Introduction to Coat- 
ings"; "Cationic Radiation Curing"; and "Rheology." These will 
join the previously published booklets: "Film Formation"; "Radia- 
tion Cured Coatings"; "Introduction to Polymers and Resins"; 
"Solvents"; "Coil Coatings"; "Corrosion Protection by Coatings"; 
"Mechanical Properties of Coatings"; "Automotive Coatings"; 
"Coating Film Defects"; "Application of Paint and Coatings"; "Or- 
ganic Pigments"; "lnorganic Primer Pigments"; and "Marine Coat- 
ings." 

Approximately 18 additional booklets are in various stages of 
completion, and we extend the Federation's appreciation to Series 
Editors Drs. Thomas J. Miranda and Darlene Brezinski, for their 
continuing efforts. 

IR Atlas-The new, revised edition of the Inflared Spectros- 
copy Atlas is in the final stages of preparation and should be 
published prior to the Annual Meeting. Over 1,200 additional 
spectra will be included to the new edition, with these and current 
spectra being digitized and offered as computer software by the 
Nicolet Corp. under an agreement with the Federation. We sin- 
cerely thank the IR Atlas Advisory Board and, in particular, James 
Julian, who developed the spectra, Alan Brandau, who revised the 
text, and Darlene Brezinski, for her overall contributions. 

Total membership remains fairly static with 7,251 members vs. 
7,246 in 1989. Current membership breakdown is: Active-4,654; 
Associate-2,079; Educator/Student. Retired and Honorary-518. 
We congratulate all of the hard-working Society Membership Chair- 
man for their good work. In particular, above average gains were 
posted by Pittsburgh (13.7%), Philadelphia (13.3%), and Mexico 
(1 1.5%) Societies. 

Staff and FSCT Membership Chairman Brenda Carr are dis- 
cussing the possibility of implementing a Federation-wide mem- 
bership campaign in the coming year. 

Despite torrential downpours, two separate sites for the Annual 
Meeting and Paint Show, and an unexpected doubling of spouse at- 
tendance, the 1989 event was an unqualified success. Total atten- 
dance was the second highest ever at 7,947, and exhibit space set a 
new record of 73,625 net square feet. The Annual Meeting is 
scheduled to retum to New Orleans in 1994. 

Plans for the 1990 Annual Meeting and Paint Show are well 
underway. Original exhibit space has been increased to accommo- 
date additional interest in the Paint Show and, again, a new record 
for booth space will be set with over 88,000 sq. ft. of exhibits in 
Washington, D.C.'s Convention Center. All technical program- 
ming will be held at the Center, and Program Chairman Gary 
Gardner and his Committee have developed a program of presenta- 
tions equaling the amount and quality of the 1989 Annual Meeting 
and Paint Show. The theme of the meeting is "A Decade of 
Decision: Preparing for the Year 2000." 

The Baltimore Society will serve as the Host Society for the 
event, and General Chairman Richard Chodnicki and his Commit- 
tee are prepared to assist in Washington. 

The Housing and Registration brochure has been mailed to all 
members. New for 1990 is that all housing reservations will be 
done by telephone rather than by mail. The Housing Bureau has 
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assured us that this has worked well in the past and should serve to 
provide quick response to room requests. 

Staff continues to work closely with the Federation's many 
committees, which include the Corrosion, Educational, Finance, In- 
vestment, Manufacturing, Planning, Annual Meeting Program, Pro- 
fessional Development, Technical Advisory, and Ad Hoc Building 
and FSCT History Committees. 

Response to the Professional Development Committee's Survey 
of membership is an overwhelming 42%. We sincerely thank the 
membership for their support and cooperation in this effort. 

The seventh annual "Spring Week" of the Federation will be 
held May 16-19 in Louisville, KY. The program for the seminar, 
"Coatings Technology in the 1990s," was developed by the Louis- 
ville Society, and will be held on May 16-17. We sincerely thank 
the Society for their efforts in this and in planning the social events 
during the week. We also thank the Eastman Chemical Products 
Co. and Mobay Corp. for hosting the Society Officers and Board 
receptions. 

The Incoming Society Officers meeting will be held on May 18, 
and 25 of 26 Societies are scheduled to attend this informative 
gathering of future Society leaders. 

The Board of Directors will meet on May 19, for the first time 
on a Saturday in response to the increasingly high cost of air travel. 
We sincerely appreciate this gesture and hope that many of the 
members will take advantage of this opportunity to reduce transpor- 
tation expenses. 

Visits since the last report have been made to the monthly 
meetings of the St. Louis, Los Angeles, Louisville, Pittsburgh, and 
Northwestem (by Pat Viola) Societies in the company of an Officer. 
The Federation was also represented at the 75th Anniversary of the 
Cleveland Society, the Southwestern Paint Convention, Southern 
Society Annual Meeting, Pacific Northwest Annual Symposium, 
the Annual Baltimore Coatings Industry Awards Dinner (by Tom 
Kocis), and New York Society's annual PaVaC Dinner. 

Other industry events attended by Officers and Staff included 
the annual meeting of the National Decorating Products Associa- 
tion and the Joint Paint Industry Coordinating Committee. 

FSCT HEADQUARTERS BUILDING 

A presentation updating the status of the building will be made 
at the Board Meeting by Chairman James Geiger and members of 
his Committee. Briefly, a majority of construction has been com- 
pleted. However, some delays were experienced and the original 
completion date of April 1990 has been pushed back to July. 

We have contracted with an interior design firm and, working 
with Committee members Deryk Pawsey and Colin Penny, the firm 
has completed interior plans and the selection of furnishing and 
finishing materials. 

We look forward to the successful completion of this project and 
the relocation of your headquarters to its permanent home. In 
Washington, the Federation booth will feature a display of the new 
headquarters. In addition, the 1991 Spring Week is scheduled to be 
held in Philadelphia, offering an opportunity to all Board members 
to visit the new location. 

We welcome one addition to the staff since the last report. Lisa 
Torrens has quickly become an integral part of our family while 
serving as receptionist. I sincerely thank her and the remaining 13 
talented Staff members: Sam Amicone (JCT Associate Editor); 
Audrey Boozer (JCT Subscription Manager); Meryl Cohen (Order 

Past-Presidents John Oates (New York) and James E. Geiger 
(Southern) 

Department); Rosemary Falvey (Director of Meetings and Conven- 
tions); Victoria Graves (Meetings Coordinator); Tom Kocis (Direc- 
tor of Field Services); Dottie Kwiatkowski (Secretary); Lorraine 
Ledford (Advertising Services Manager); Linda Madden (Desktop 
Publishing Operator); Charlie Schmidt (Controller); Mary Sorbello 
(Secretary); Patricia Viola (JCT EditorDirector of Publications); 
and Kathleen Wikiera (JCT Assistant Editor). 

ROBERT F. ZIEGLER, 
Executive Vice President 

DIRECTOR OF FIELD SERVICES KOClS 

Professional De~vlopment --Committee met on January 16-17 
in Cleveland. 

Member and career survey forms were developed for distribu- 
tion to Federation membership. Committee will analyze and evalu- 
ate survey results and submit report for publication in JCT. 

Planning back-to-back sessions for 1990 Annual Meeting on 
"Advanced Topics in Coatings Technology" and "Professionalism 
in Testing." 

Topic selected for next seminar/workshop offering is "Coatings 
Applications Methods and Techniques," with focus on how appli- 
cation methods and equipment can influence formulation-state- 
of-the-art and "what's coming down the pike." 

Another round of seminars on Statistical Process Control for 
Coatings (Level I and 11) was held March 19-23 in Chicago under 
PDC auspices. Again conducted by Dr. Peter Hunt, the seminars at- 
tracted a total of 96 registrants, and were again very well received; 
Dr. Hunt is not only knowledgeable about SPC and its application 
in the paint industry, but is an excellent instructor who welcomes 
and encourages attendee questions and comments. 

An additional Level I SPC seminar is scheduled for May 8-9 in 
Toronto (at Society request); approximately 35-40 registrants are 
expected. 

Program-Planning for 1990 Annual Meeting programming 
began at organizational meeting of Committee held last November 
at the New Orleans Convention; follow-up discussions were held at 
subsequent meeting in Chicago on November 30. 

Theme for 1990 Annual Meeting, "A Decade of Decision: Pre- 
paring for the Year 2000," emphasizes that the current decade will 
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demand decisions on coatings technologies, substrates, and envi- 
ronmental considerations which will influence the products, mar- 
kets, and profitability of the industry as it enters the new century. 
Presentations will explore these areas as they relate to current state- 
of-the-art and future demands. 

Early planning and publicity have generated a substantial num- 
ber of manuscript offerings, and indications are that there will be an 
abundant supply of quality presentations for the three days of pro- 
gramming in Washington. 

Manufacturing-Committee met in Mobile, AL, on March 29- 
30. A tour of the Mobile Paint Mfg. Co. facility in nearby Theo- 
dore, AL, was held in conjunction with the meeting. 

Committee-sponsored seminar at 1990 Annual Meeting will 
have as its theme, "Challenging Tradition," and will explore new 
and unique manufacturing concepts. Speakers will be invited to 
discuss: bar coding; computer programs; packaging innovations; 
new dispersion technology; and matching color "in the wet." 

Nominee has been selected for recommendation to Morehouse 
Industries as 1990 recipient of Golden Impeller Award, presented 
for outstanding achievement in dispersion technology. 

Education -Steering Committee met in Chicago on March 7. 
Major agenda items were rcview of scholarship program, pro- 

moting greater student participation in Southern Society A.L. Hen- 
dry Award competition, and re-evaluation of Committee objectives 
and activities. 

Annual meeting with Society Educational Committee represen- 
tatives will be held Saturday, June 2, in Minneapolis. 

Annual update of "Guide to Coatings Courses" was published in 
the February issue of the JCT. 

Corrosion --Committee met at Federation headquarters on Feb- 
ruary 13. 

Presentations being developed for Committee-sponsored sym- 
posium at 1990 Annual Meeting. Topic is "Anti-Corrosion Coat- 
ings: The Next Generation," and emphasis will be on technical and 
regulatory trends that will influence the future formulation of corro- 
sion-prevention coatings. Prospective speakers will be sought to 
address such aspects as: adhesion; mechanisms; physical proper- 
ties; performance; and regulations. 

Editing nears completion of final report on "A Survey of Accel- 
erated Test Methods for Anti-Corrosive Coating Performance," 
conducted by Steel Structures Painting Council, as well as modified 
version of the report for publication in JCT. 

Society Representatives Maureen Lein (New England) and 
Horace Philipp (Montreal) 
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Technical Ad~~isorpCommittee will meet on May 10, in Chi- 
cago. 

Major topic of discussion will be role the Technical Advisory 
Committee can play in assisting the Federation-sponsored Profi- 
ciency Testing Program for coatings laboratories. Other agenda 
items include review of current activities, suggestions for future 
efforts, and plans for the Annual Meeting with Society Technical 
Committee representatives. 

Joint CoatingslForest Products -Committee met at U.S. For- 
est Products Laboratory in Madison, W1, on March 19. 

Final drafts of four monographs have been completed and are 
currently being reviewed: Effects of Acidic Deposition on Painted 
Wood; Painting Recommendations for Pre-Primed Exterior Me- 
dium Density Hardboard Siding; Application Recommendations 
for Smooth, Embossed and Saw-Textured Surfaces; and Prevention 
of Extractive Discoloration. 

Four other monographs are in various stages of production: 
Low VOC Finishes; Mildew Resistance; Finishability of CCA Pres- 
sure-Treated Wood, and Moisture Control in Housing. 

Goal is subsequent publication in JCT. 
Reviewed and discussed priority list of research projects for 

undertaking by Forest Products Lab. 

SYMPOSIUM ON COLOR AND APPEARANCE INSTRUMENTATION 
(SCAI) 

This event, sponsored by the Federation in conjunction with the 
Inter-Society Color Council (ISCC), will be held April 25-26 in 
Cleveland under the auspices of the Federation's ISCC Committee. 

The SCAI theme is "Combining Appearance and Color," and 
programming will focus on new instruments, optical models, and 
computer simulation techniques which are opening the door to a 
better understanding of the complex appearance phenomenon; fea- 
tured are the "hands-on" displays of instrumentation equipment of 
10 supplier firms. 

Over 200 registrants will take part; included are attendees from 
Canada, England, Belgium, West Germany, Switzerland, Finland, 
The Netherlands, and Japan. 

Staff support provided for publicity, speaker contact, and on-site 
arrangements for Spring Seminar on "Coatings Technology for the 
1990s"; Committee of Louisville Society members have developed 
programming for the event . . . Continuing staff assistance provided 
to Advisory Board in development of booklets for new Series on 
Coatings Technology . . . Liaison and support also provided for ac- 
tivities of Roon Awards and American Painr & Coatings JOUJ-nal 
Awards Committees . . . Annual update of "Talks Available to 
Constituent Societies" being readied for publication. 

THOMAS A. KOCIS, 
Director of Field Services 

Coatings Industry 
Education Fund 

The Trustees of the CIEFmet on Thursday, January 25,1990, at 
the Federation offices in Philadelphia. Items of current or contin- 
ued interest include: 

Presentation of Plaques to Past-Presidents-Due to an over- 
sight, the Federation office had not presented plaques to past CIEF 
Presidents at the Annual Meeting. The Board asked the Federation 
to prepare plaques for the Past Presidents, and to allocate time for 
their presentation at the Annual Meeting in Washington, D.C. 
Funds for the plaques will be drawn from CIEF funds. 

Donation lo California Polytechnic State University-A one- 
time donation of $5000 was made to "Cal Poly" to help establish a 
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coatings educational program at the school. This project was 
spearheaded by the Los Angeles Society for Coatings Technology, 
which also sent a request to the Federation for a $25,000 donation. 
Although not intended as such, the CIEF portion became part of the 
$25,000 donation sent on Federation letterhead. 

The Joseph A. Vasta Memorial Scholarship Fund-The Vasta 
Scholarship Fund, which currently stands at nearly $37,000, was 
given for the first time in 1989. To convey information regarding 
the recipient, as well as discuss other aspects of the grant procedure. 
such as the universities which will receive Vasta scholarship funds, 
the President sent a letter to all contributors to the Vasta Memorial 
Scholarship Fund. 

Additional Scholarship Concepts-The Trustees are actively 
discussing the potential for funding of a scholarship similar in 
concept to the Vasta Fund, but which might represent a memorial 
tribute to any number of deceased Society members. This might be 
funded either from donations made by friends, family and col- 
leagues, or in the form of "living bequests," made by members in 
the form of insurance policies, gifts, etc. Progress on this topic will 
be reported as it occurs. 

Potential Restructuring of the CIEF Board-The Trustees have 
discussed at length the request of the Executive Committee that the 
CIEF By-Laws be amended to turn over the duties of the Trustees to 
the FSCT Executive Committee. While the merits and disadvan- 
tages of this potential action-and there appear to be both-have 
been debated without resolution to date, it is the President's view 
that the tug-of-war over CIEF is merely a symbol of the much 
larger, but more subtle, drama being played-out within the Federa- 
tion at large. In the case of CIEF, the conflict seems to exist 
between those who feel the CIEF does nothing, is therdfore a 
needless expense, and should be dissolved-and those who feel that 
ClEFcould do much good, but has been prevented fromdoing so by 
those who wish to see it dissolved. This is otherwise known as a 
"Catch 22," but may closely parallel the conflict in the Federation 
between those who believe that we may have a series of rainy days, 
will be underfunded, and therefore should not plan future expendi- 
tures-and those who believe that, in spite of rainy days, the Fed- 
eration will be seriously overfunded in the next 5-10 years, and had 
better plan its projects and expenditures accordingly. These are 
tricky points to debate, and any rash action will probably have a 
profound effect on the future of the Federation-for better or for 
worse. 

GEORGE R. PILCHER, 
Pwsident. CIEF Trustees 

Review of Actions 
Of Executive Committee 

(One of the duties of the Board of Directors is to approve or 
disapprove the actions of the Executive Committee. 

The actions of the Executii~e Committee of November. 10, 1989 
and January 26,1990 were included uirh the minures mailedprei~i- 
ously to Board members. The actions of May 18, 1990 were distrib- 
uted at the meeting.) 

That the Planning Committee's recommendation that the 
Treasurer's report to the Board on all financial matters be approved. 

That the proposal of Robert Athey regarding FSCT sponsorship 
of independent publication of Society Papers be respectfully de- 
clined. 

That the Professional Development Committee proceed with a 
draft of the membership survey and forward to the Executive Com- 
mittee for final approval. 

Toronto Society Representative Arthur Hagopian and St. Louis 
Society Representative John Folkerts 

That $133,800 be appropriated to Federation Committees (21- 
24500) in 1989-90; $20,000 to the Educational Committee (20- 
25609); and $20,000 to the Professional Development Committee 
(20-2561 1). 

That JCT Editor Patricia D. Viola, be promoted to Director of 
Publications and that Assistant to the Treasurer Charles D. Schmidt 
be promoted to Controller. 

That the 1990 staff salary budget be set at $474,900. 
- 

[On a motion by Mr .  Oates, seconded by Mr. Folkerts, the 
actions for November 10, 1989 were unanimously approved, with 
the exception cf an E.\ecutii~e Comn7itter request to the CIEF 
Trustees to revise the By-Laua re~aiding the composition of the 
Board of Trlrstees.\ 

That the estimated income and expense statement for 1989 be 
approved. (Income-$2,464,692; Expense-$2,342,277). 

That the budget for construction of the Federation Headquarters 
Building be increased $30,000 to $1,530,000. 

That the Liaison Committee be requested to prepare a report on 
the benefits and negatives regarding foreign Society acquisition. 

That the 1991 Spring Week Meeting be held in Philadelphia, 
and the 1992 Spring Week Meeting be held in Boston. 

That the proposal of the National Paint & Coatings Association 
to supply regulatory information for the FSCT Regula to~~ Ul7date 
Newsletter be approved at an annual fee up to $25,000 per year. 

That the FSCT Travel Policy developed by the Liaison Commit- 
tee be approved as amended by the Executive Committee. 

That the 1998 Annual Meeting and Paint Industries' Show be 
held in Washington, D.C., October 26-28, in conjunction with 
NPCA. 

That the sale price of the revised Infr-ared Sl)ectroscol~y Atlas be 
set at $150 for members; $200 for non-members. 

That exhibit space rental rates for the 1991 Paint Industries' 
Show be increased from $14 to $16 per square foot. 

That advertising rates for the JOURNAL OF COATINGS TECHNOL- 
OGY, FSCT Membership Directory, and Annual Meeting Program 
Book be increased an average of 14%. effective January 1, 1991. 

That the President represent the Federation at the annual meet- 
ing of the Professional Decorating Contractors Association at his 
discretion. 

That the Federation make a one-time grant of $20,000 to assist 
in the establishment of a coatings program at California Polytech- 
nic State University. 
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Van Falcone (Dallas), Fred Schwab (Cleveland) and Richard 
Hille (Chicago) 

That the recommendation of the Professional Development 
Committee regarding the sponsorship of an additional 1990 Statisti- 
cal Process Control Seminar in Toronto be approved. 

That the report of the By-Laws Committee regarding the pro- 
posed amendment to change the status of Retired Members be 
accepted and forwarded to the Board without the recommendation 
of the Executive Committee. 

That the Professional Development Committee-sponsored sur- 
vey of FSCT membership be approved. 

That the recommendations of the Investment and Finance Com- 
mittees be approved, along with the Operating Budget for 1990, as 
amended by the Executive Committee: Income-$2,498,300; Ex- 
pense-2,498,300. 

-- 

windows. The interior walls presently are being installed. Building 
completion has now been moved back to late July due to all the 
typical glitches and delays that always affect a project of this mag- 
nitude. 

As stated last fall, all developers give very optimistic comple- 
tion dates at the beginning of projects which never materialize, and 
this project is no exception. The Committee is very pleased with the 
quality of the building to date, and the professionalism of the devel- 
oper. 

At the inception of this project, the Building Committee arbi- 
trarily allocated $100,000 in the building budget for phones, fire 
alarms, and all the miscellaneous expenses associated with com- 
pleting an office building. It became very evident in January that 
this was a totally inadequate funding budget for the building. The 
Committee requested additional funds from the Executive Commit- 
tee, who in turn authorized an additional $30,000 at the January 
meeting. The facts of the matter are that we really need an addi- 
tional $70,000 to complete the building in a first class fashion. This 
money would allow the Federation to replace old desks and filing 
cabinets all at one time, and make everything in the building 
uniform. The Committee's thoughts are that if we do not do it now, 
we probably will never achieve this uniformity. 

J.E. GEIGER, 
Chairman 

[Following his verbal report, Mr. Geiger and Mr. Ziegler made 
a slide presentation of the huilding'.~ construction. Mr. Geiger rv- 
quested that the construction budget he increased by $100,000 to a 
total budget of $1.600.000. On a motion by Mr. Dixon, seconded by 
Mr. Van Zelm, the Board unanimously approved the request.] 

Nominations 
[On a motion by Mr. Van Zelm, seconded by Mr. Dixon, the 

actions of the Esecutire Committee for January 26, 1990, were 
unanimously approved.] 

MAY 18, 1990 

That the First Quarter 1990 Financial Statement be accepted as 
reported with Income of $1,635,450 and Expense of $591,727. 

That the Educational Committee be requested to develop a 
survey of industry management for future personnel requirements 
and qualifications and entry salary levels. 

That the Planning Committee be requested to develop long- 
range strategic plans for best utilization of available funds. 

That the Executive Committee recommend Board approval of 
an increase of $70,000 to the Headquarters Building construction 
budget. 

That the Planning Committee's request for an increase of $3,500 
to its 1990 budget be approved. 

That the reimbursement of one night's lodging expenses for 
members attending meetings over Saturday night be approved. 

[On a motion by Mr. Donlin, seconded by Mr. Hagopian, the 
actions of the E-I-ecutive Committee for May 18. 1990 were unani- 
mously approved.] 

Report of the Ad Hoc 
Office Building Committee 
The Building Committee is happy to report that the Federation 

office building is preceding about as had been anticipated. The 
building is approximately 70% complete at this time. The exterior 
of the building is basically complete, with the exception of the 

The Nominating Committee proposes the following slate of 
candidates to the Board of Directors for the 1990-1991 term: 

President-Elect: William F. Holmes, Dallas Society (National 
Pigments & Chemicals, Inc.). One-year term. He is currently 
Treasurer. 

Treasurer: Colin D. Penny, Baltimore Society (Hampton Paint 
Mfg. Co., Inc.). One-year term. 

Esecuti~~e Committee: Jan P. Van Zelm, Los Angeles Society 
(Byk Chemie USA). Three-year term; and, Joseph D. Giusto, 
Baltimore Society (Lenmar, Inc.). One-year term to fulfill term of 
Thomas E. Hill. 

Board of Directors (Members-at-Large): Berger G. Justen, 
Southern Society (Justen and Associates); Thad T. Broome, South- 
em Society (J.M. Huber Co.). Two to be elected; two-year terms 
each. Louis Holzknecht, Louisville Society (Devoe Marine Coat- 
ings Co.). To fulfill remainder of term of Treasurer nominee 
Penny. 

Board of Directors (Past-President Member): Deryk R. Pawsey, 
Pacific Northwest Society (Rohm and Haas Canada Inc.). Two- 
year term. 

I would like to thank the members of the Nominating Commit- 
tee (Past-President Howard Jerome, Society Representatives Berger 
Justen and Jan Van Zelm, and Member-at-Large George Pilcher) 
for their assistance in selecting these candidates. 

JAMES E. GEIGER, 
Chairman 

Society Business 
Los Angeles-Mr. Van Zelm thanked the Federation and CIEF 

for their contribution of $25,000 ($12,00%FSCT; $800%FSCT 
Educational Committee; $5,000--CIEF) to the Coatings Program 
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at California Polytechnic University. He noted that a total of $60,000 
has been contributed by industry. 

Mexico-Mr. Pina reported that the Mexico Society will offer 
Federation publications for sale in its country. This service will be 
formatted on the agreement the FSCT currently has with the Bir- 
mingham Club. 

New Business 

ELECTION TO FEDERATION 
HONORARY MEMBERSHIP 

Howard Jerome, a Past-President of the Federation, was pro- 
posed by the St. Louis Society for Federation Honorary memher- 
ship. As specified in the Standing Rules 11 (D), the Secretary of 
each Society and the Board of Directors were advised of the nomi- 
nation. 

[On a motion by Mr. Spindel, seconded by Mr. Hagopian, the 
Board unanimously elected Mr. Jerome a Federation Honorary 
member by secret ballot.] 

Tenyl F. Johnson, a Past-President of the Federation, was pro- 
posed by the Kansas City Society for Federation Honorary Mem- 
bership. As specified in the Standing Rules I1 (D), the Secretary of 
each Society and the Board of Directors were advised of the nomi- 
nation. 

[On a motion hy Mr. Dixon, seconded hy Mr. Fricker, the Board 
unanimously elected Mr. Johnson a Federation Honorary member 
by secret ballot.] 

Committee Reports 

ANNUAL MEETING PROGRAM COMMlllEE 

The 1990 Annual Meeting Program Committee first met No- 
vember 8, 1989, during the Annual Meeting in New Orleans. Dur- 
ing this meeting, we agreed that the 1990 Annual Meeting should 
have a theme centered around preparing for the 21st Century. Since 
1990 is the first year of the last decade of this century, we should 
use this decade to prepare our companies and our industry for the 
21st Century. 

Our second meeting was held November 30,1989, at the O'Hare 
Hilton Hotel in Chicago. We achieved our primary goal of estab- 
lishing a theme title only after considerable discussion with much 
"backing and filling." Our 1990 theme is "A Decade of Decision: 
Preparing for the Year 2000," emphasizing that more than ever 
before, the decade of the 1990s will demand astute, accurate deci- 
sions on coatings technologies, substrates, application methods, 
manufacturing techniques and that these decisions will shape the 
products, markets, and profitability of the industry as it enters the 
21 st Century. 

We plan four one-half-day each theme sessions: 
October 29. 1990, Monday afternoon-Substrates: George 

Pilcher is developing this session around factors that influence the 
successful coating of substrates, i.e., ferrous and non-ferrous met- 
als, wood, plastic, and composites. 

The next two sessions will center around Technologies: 
Octoher30,1990. Tuesday morning-Geny Parsons is locating 

speakers to focus on topics of curing technologies such as UV, 
electrodeposition, electron beam, laser, and vapor curing. 

October 30. 1990, Tuesday afternoon-Mary Brodie is plan- 
ning a session that will concentrate on the new low VOC technolo- 
gies of water-borne and high solids coatings. 

October 31, 1990, Wednesday mor71ing-Bob Brady is putting 
together the final theme on regulatory matters. He will concentrate 
on waste disposal, formaldehyde, and silica. 

We will have one theme session going at all times throughout 
the program. In addition to the theme sessions, we will have 
various presentations based upon our news release request for 
papers. We have received 20 abstracts that could result in papers 
suitable for presentation. These prospective presenters are to sub- 
mit papers to the Program committee by May 15, 1990. Each 
member of the Program Committee will read and comment on the 
suitability of each paper for our program. 

Several FSCT Committees are putting together half-day ses- 
sions for the 1990 program. The Corrosion Committee is planning 
a session on "Anti-Corrosive Coatings: The Next Generation." The 
Manufacturing Committee will present a session entitled "Chal- 
lenging Tradition" (new ways to manufacture coatings). The Pro- 
fessional Development Committee is planning a session on "Ad- 
vanced Topics in Coatings Research and Reliability Testing." 

In addition to these sessions, we expect to have five to seven 
Society papers, six to ten Roon papers and two to five foreign 
papers, producing a program of about 12-14 sessions and 48-60 
papers. 

Our goal is to have the program finalized by July 1, 1990. 
I'm look forward to our "Decade of Decision" and believe that 

our 1990 program will help everyone prepare for the year 2000. 
GARY W. GARDNER, 

Chairman 

CORROSION 

The Corrosion Committee held its second meeting of the year on 
February 7, 1990 at FSCT Headquarters, in Philadelphia. The fol- 
lowing agenda items were discussed: 

(1) Review of Committee Symposium at 1989 Annual Meeting 
(2) Committee presentation at 1990 Annual Meeting 
(3) SSPC Survey Project 
(4) Publication Award 
(5) SSPC Proposal for "Performance Evaluation Consortium." 

Relien) of 1989 Annual Meeting Symposium-Last year's sym- 
posium was a 2-112 hour presentation on "New Approaches to 

Society Representatives Richard Fricker (Northwestern) and 
Saul Spindel (New York) 
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GOLDEN GATE *= 

Timothy Donlin (Golden Gate) and William Passeno (Detroit) 

Corrosion Control." The program featured five speakers who dis- 
cussed: accelerated weathering, statistical design, cyclic testing 
methods, and impedance spectroscopy. 

The Committee agreed that the program was well received, with 
a larger than normal turnout. Overall quality of the presentation 
was much better than in 1988, although the visuals were generally 
considered poor. The top presentations based on critique cards 
returned by attendees, were "Chemical Insight into the Credibility 
of Accelerated Weathering Tests" (Dr. John Gerlock, Ford Motor 
Co.) and "Electrochemical Impedance Spectroscopy for Solving 
Corrosion Control Problems with Protective Organic Coatings" 
(Dr. Richard Granata, Lehigh University). 

1990 Annual Meeting Symposium-The Committee plans a 
symposium on "Anti-Corrosion Coatings: The Next Generation" 
for presentation at the 1990 Annual Meeting. The focus of the 
presentations will be on the technological and regulatory trends that 
will influence the future formulation of corrosion preventive coat- 
ings. 

Southern Society RepresentativeDan Dixonand Rocky Mountain 
Representative John Delmonico 

The program will be finalized at the Committee's scheduled 
June meeting. 

SSPC Survey Article and Project-Editing of both the Project 
and Article are near com~letion and will be turned into Federation 
Headquarters by May 15. It is the strong recommendation of the 
Committee that both items be made available to the FSCT member- 
ship at the earliest possible time. 

Publication Award-To date, five papers have been submitted 
for this year's award and we expect several more before year's end. 
This program continues to run smoothly. 

SSPC Proposal for "Performance Evaluation Consortium"- 
The SSPC proposal represents a major industry-wide research un- 
dertaking. This proposal has been placed on the agenda of our 
scheduled June Committee meeting and will receive lengthy review 
and discussion. After this meeting the Committee will submit some 
specific recommendations concerning the SSPC proposal. 

The Committee next plans to meet on June 5, 1990 at FSCT 
Headquarters. 

M. JAY AUSTIN, 
Chairman 

EDUCATIONAL 

Scholarship Funding for 199fSThe institutions and the Fed- 
eration funds granted to them for undergraduate scholarships in 
1990 are as follows: University of Detroit-$2,000, Eastern Michi- 
gan University-$9,000; Kent State University-$7,000; Univer- 
sity of Missouri-Rolla-$9,000; North Dakota State University- 
$10,000; and University of Southern Mississippi-$6,000. Total 
funding amounts to $43,000. 

The Cal Poly Program-The Educational Steering Committee 
had sewed as the initial forum for the advocacy of Federation 
support of the Cal Poly program by one of its members, the late 
David R. Kittredge, of the Los Angeles Society. The Committee 
was therefore highly gratified to hear that a contribution of $20,000 
from the Federation, plus $5,000 awarded by the Coatings Industry 
Education Fund (CIEF) trustees from their independent fund, were 
combined to yield the requested total contribution of $25,000 for 
the Cal Poly program. The Federation portion of the contribution 
consisted of $12,000 of general funds and $8,000 that has been 
requested by the Steering Committee for a discretionary fund as 
seed money for new educational programs of merit. It is hoped that 
a Federation grant to this discretionary fund will be renewed, to 
permit encouraging support for promising new educational 
ventures. 

Personal Liaison with the Scholarship-Recipient Colleges-A 
principal concern in the deliberations of the Steering Committee 
during its past few meetings has been the perceived need to exercise 
an increasingly high level of accountability for the results of the 
Federation's expenditures for education, and to evaluate those re- 
sults in terms of useful contribution to the technical power of the 
industry. While the phrase "More bang for the buck" is a crude 
cliche, it is difficult to gainsay the validity of the concept in the case 
of an organization like the Federation that has limited funds to 
allocate for very extensive requirements. 

The Steering Committee has embarked on an important ap- 
proach to this expanded concept of accountability by volunteered 
visits by five of its members (Paul Baukema, Louisville; Don Boyd, 
Pittsburgh; Ted Fuhs, Chicago; John Gordon, Los Angeles; and 
John Oates, New York) to the scholarship-recipient colleges near- 
est to their home base (to minimize travel expense). They will 
review the curricula; attempt to meet the professors and representa- 
tive groups of students; collect information on the placement rec- 
ords of the schools ("capture rate"), and, to the maximum extent 
possible in a brief visit, attempt to promote career opportunities in 
the coatings industry. The results of these visits will, of course, be 
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reported to the Committee, and, in due course, to the Board of 
Directors. 

Status of the Federation Videotape, "The Choicen-A great deal 
of effort, and a substantial amount of Federation money, was ex- 
pended on the videotape, "The Choice"; this videotape was targeted 
to audiences of high school students to whom we aimed to convey 
the message that it was worth their making the coatings industry 
"the choice" for their career plans. Members of the Steering Com- 
mittee and other interested members of the various Societies have 
graciously used their time to go into high schools with the video- 
tape, to supplement it with their own comments about the industry, 
and to answer questions from the student audiences and their teach- 
ers. 

It is no disparagement of the efforts of the Committee under the 
inspiring leadership of the late Joe Vasta to report that a significant 
flaw in the videotape, that has become apparent through its display 
in inner city schools, is that students in minority ethnic groups are 
insufficiently represented among the actors. The effect, therefore, is 
that to the members of the minority groups, the message of "The 
Choice" does not seem to be about them, or their problems and 
employment prospects. Our conclusion has to be, "Live and Learn." 

Another, and possible equally important weakness, has been the 
inability of our members to obtain a significant number of commit- 
ments from executives in local paint companies to hire young 
people who have only a high school education, for laboratory work. 
The promotional "pitch" of "The Choice" is therefore undermined. 
This experience can be seen as an indirect confirmation of some 
other, early comments about 'The Choice" from a group such as the 
Scientific Committee of the NPCA, that the videotape is directed to 
an audience at too low a level, and that what we really need is a tape 
directed to students at the college level. The Steering Committee 
will certainly give this matter a great deal of thought before making 
a recommendation for the expenditure of the amount of money that 
it would take to produce a new videotape. 

Support of Programs for High School Chemistry Teachers-A 
summer program oriented to coatings technology for high school 
chemistry teachers at Eastem Michigan University, in which Johnny 
Gordon has been involved, is especially interesting in the light of 
the foregoing observations about "The Choice." It seems that here 
is an opportunity to make an impression for the coatings industry on 
the men and women who, in turn, are the ones who make the 
impressions on students. If we can generate some interest among 
teachers in the challenges and career opportunities in coatings tech- 
nology, we can be inspiring some missionaries. On the basis of 
excellent results so far, with enthusiastic response from the teachers 
involved, the EMU program has attracted tangible industry support, 
including a grant of $2,000 from the Society of Manufacturing 
Engineers (SME). A recommendation has been made for the Fed- 
eration to match the SME's support of this program, since we have 
at least as much of a stake in it as the SME does. With feedback 
from EMU, which we are sure would be available upon request, this 
type of program could well be one that could be undertaken on a 
local basis by one or more of the other colleges who are among the 
recipients of our scholarship funds. 

Plans for Full Educational Committee Meeting-Federation 
members who travel by air to any extent are well aware of the 
continuing steep increases in fares. The only "bargain" fares still 
available are for trips involving a stay over a Saturday, for which it 
is possible to realize savings of up to 50%. For this reason, the next 
annual meeting of the full Educational Committee has been sched- 
uled for Saturday, June 2, in Minneapolis. The willingness of 
members of the Educational Committee to give up a precious sum- 
mer weekend day in order to save a rather large amount of money 
for the Federation deserves a most hearty vote of thanks. 

Survey on Individual Society Ex~enditures for Scholarshius-It 
is common knowledge in all o i  thd individuai Societies that sums 
are being regularly appropriated for specific scholarships, prizes to 

winners of local science fairs, and other, similar education-oriented 
activities. In some instances, sums contributed by public-spirited 
companies and individuals in memory of departed associates or 
relatives are being administered by local Societies. We have had a 
feeling that in total, these sums can add up to a considerable figure. 
We therefore mailed a survey form to Society Presidents and Edu- 
cational Committee chairs for information on these funds; the re- 
sults will be published in JCT. 

The Hendry Award-At this time of year, for the last few years 
since the Hendry Award was established, we are always on tenter- 
hooks, hoping for the appearance of some papers of sufficient 
quality for consideration for the Hendry Award. As this report is 
being written, it is too early to tell what the results will be this year. 
We can only hope that the $1,000 cash award and the considerable 
prestige that goes with it will attract some good papers. 

The University of Waterloo Scholarship Grant-A first-time 
scholarship grant of $4,000 was made to the University of Waterloo 
for the year 1989. Subsequently, a Steering Committee policy re- 
view of the Federation scholarship program led to the decision to 
restrict grants to undergraduate education. The reasoning was that 
graduate students in our industry who are employed are very fre- 
quently the recipients of employer tuition subsidies, and/or often 
have access to fellowship support from other sources. Since our 
grant to Waterloo was being used for graduate study, we saw that 
this was inconsistent with the newly stated policy, although the 
grant was given and accepted entirely in good faith. The grant was 
not renewed for 1990. 

The sensitivity of the Steering Committee to this situation was 
reflected in its request to the chairman to make a personal visit to the 
University of Waterloo, accompanied by one or more officers or 
members of the Toronto Society, to explain the Federation's new 
scholarship guidelines. We were to make it clear that the door to 
participation by the University of Waterloo in the Federation's 
undergraduate scholarship support program would remain open. 
Upon notification of this planned visit, Clarke Boyce, former Fed- 
eration President and the sponsor of Waterloo, offered to attend to 
this courtesy himself, and to try to promote the start of an under- 
graduate scholarship program in coatings science. At the same time, 
the Steering Committee will be recommending consideration of the 
University of Waterloo as a candidate for a fellowship grant by the 
Coatings Industry Education Fund (CIEF). 

SID LAUREN, 
Chairman 

Wayne Kraus (Philadelphia) and William Shackelford (Pacific 
Northwest) 
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ENVIRONMENTAL AFFAIRS 

The Committee consists of nine members (in addition to the 
Chairman) from almost every region of the United States plus one 
member from Canada. The agreement to have the Regulatory Up- 
date supplied by the NPCA was finalized and the first issue was 
received by three members of the Committee for editing on March 
15 for inclusion in the April issue of the JCT. 

SIDNEY J. RUBIN, 
Chairman 

HOST 

Presently all Committee Chairmen are in place and have a 
working knowledge of the scope and assignment of their Commit- 
tees. The Chairmen are assembling their personnel at this time and 
should have them oriented well in advance of the Show. 

Spouses' Committee is working with the Federation Staff on se- 
curing Washington tour and arrangements for all hospitality activi- 
ties. Officers of the local Society (Baltimore) have been advised as 
to their participation and assistance to the Host Committee. 

RICHARD C. CHODNICKI, 
Chairman 

'PIEDMONT - I 
Society Representatives Raymond Uhlig (Pittsburgh) and James 

Husted (Piedmont) 

LIAISON 

Committee Duties-The duties and objectives as defined in the 
Year Book require revision to conform to current practices and 
requirements. The Committee will develop updated duty descrip- 
tions and submit them to the Executive Committee as recommenda- 
tions. 

Our first item of business was to welcome three new members to 
the Committee-Michael Hasser, of Carboline; Scott McKenzie, of 
Southern Coatings and Chemicals; and Steven Marcus of Marcus 
Paint Company. 

The Committee toured the Mobile Paint facility and had a good 
reception from their personnel. 

We critiqued the Manufacturing Committee-sponsored seminar 
which was held at the Annual Meeting in New Orleans and dis- 
cussed various way to improve upon our format and to make future 
programs more successful. At the Annual Meeting, we distributed 
audience suwey/critique cards and used the feedback from this 
information to help us on improvements as well as to guide us on 
topics of interest for manufacturing personnel throughout the coat- 
ings industry. 

The main thrust of the Spring Meeting was to develop our 
seminar for the 1990 Annual Meeting, in Washington, D.C. The 
eeneral topic that we chose was "Challenging Tradition." This will 

Federation Travel Policy Guidelines-As charged by the Ex- 
ecutive Committee, the 1989 Committee (Chairman, Carlos Doms) 
developed a set of guidelines for member and staff travel. Further 
modifications have now been made and the guidelines adopted in 
January by the Executive Committee. 

Oil and Colour Chemists Association UK (OCCAkThe Com- 
mittee met with OCCA President Graham North, Mr. Fred Mor- 
peth, Board Member, and Mr. Chris Pacey-Day, General Secretary 
during the Annual Meeting and Paint Show in New Orleans last No- 
vember to review our working relationships. This was a beneficial 
meeting sewing to improve our communication lines. 

Benefit Analysis of Federation Expansion with Other Technical 
Organizations-The Executive Committee has charged the Com- 
mittee to explore the effects, financial and otherwise, that liaison, 
affiliation, or union with other overseas organizations would have 
on the Federation. This is now under consideration. 

- - - 
be an investigation into flexible manufacturing and various alterna- 
tives to the normal batch process for iust in time custom color. The 
format will be to have four outside speakers discuss various aspects 
of the main theme. We will have representatives from Dunn-Ed- 
wards Paint Co., in Los Angeles; Tnemec Co., in Kansas City; 
ACS, in Princeton; and Miller Equipment, in Chicago. One of our 
Committee members will serve as moderator to coordinate the 
various speakers and we will follow up the presentations with a 
general discussion/questionlanswer session from the audience. We 
have received confirmation from the Program Chairman, Gary W. 
Gardner, that our seminar will be held on Tuesday, October 30, 
from 9:00 am to 1 l:00 am. We will be having a meeting of all of the 
speakers early this summer to make sure the topics all tie in to- 
gether. 

The Committee made a unanimous selection for our nomineee 
to receive the Morehouse Golden Impeller Award and have for- 
warded this name to Mr. Morehouse for his input. 

We began planning for the 1991 Annual Meeting seminar and 
we will firm this up at our next meeting. 

The last item on our agenda was the Coatings Manufacturing 
Digest which we have been working on for the last couple of years. 
It was the Committee's decision to change our whole approach on 
this project and to go directly to our industry suppliers in an attempt 
to get generic manufacturing material which we can then compile in 
digest form. We are also considering space for advertising in this 
process and our intent will be to come up with a manufacturing 

Suqace Coatings Association of Australia (SCAAbInitial ex- 
ploratory discussions on the feasibility of any FSCT and SCAA 
affiliation were held during the Annual Meeting and Paint Show in 
New Orleans last November with Mr. E.C. Saultry, SCAA Advi- 
sory Committee Chairman. The question of possible liaison, affili- 
ation, or union in greater or lesser degree was tentatively explored. 
Mr. Saultry has now reported back to his organization and they in 
turn are now reviewing the possibilities and ramifications of any 
such moves. 

At this point in time, neither the FSCT or the SCAA have 
formally iniiiated any policy regarding any form of liaison or affili- 
ation and are unlikely to do so until both have established their own 
objectives for expansion with other groups. 

DERYK R. PAWSEY, 
Chairman 

MANUFACTURING 

The Federation's Manufacturing Committee held its Spring Meet- 
ing on March 29-30.1990. at Stouffers Riverfront Plaza, in Mobile, 
AL. 
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"handbook" covering a wide range of topics at no major cost to the 
Federation. 

As stated previously, we are committed to fulfilling the respon- 
sibilities of the Committee and, with the help of all of the Commit- 
tee members and the Federation Staff, we hope to be able to 
continue in this tradition. 

JOSEPH P. WALTON, 
Chairman 

MEMBERSHIP 

A list of non-members who attended the Annual Meeting in 
New Orleans was received from the Federation Office. The list is 
being reviewed and the names will be disseminated to the appropri- 
ate local Membership Chairmen so they may begin to follow up on 
them by August. 

Also received was a list of those registered for North Dakota 
State University's Short Courses and a list of non-member attendees 
at the FSCT seminar on Statistical Process Control, in Chicago, 
March 19-23. These will also be reviewed and the names distrib- 
uted. 

Upon receipt of the above information, Society Membership 
Committee Chairmen will also be asked to compare their 1989 and 
1990 rosters and follow up on members who did not renew. This 
may give them some insight into memberships needs. 

Current membership promotional literature and letters are being 
reviewed with Victoria Graves, FSCT Membership Coordinator. 
Additions, updates, and modifications will be considered. 

BRENDA L. CARR, 
Chairman 

PROFESSIONAL DEVELOPMENT 

Since the last written report to the Board of Directors, the 
Professional Development Committee has met twice; on November 
7,1989, in New Orleans, and on January 16-17,1990, in Cleveland. 
Highlights of our current and projected activities are as follows: 

Statistical Process Control (SPC) LecturelWorkshops Level I 
and It-This year we offered one session each of Levels I and I1 
during the same week in Chicago. Both sessions were well-at- 
tended, with 51 persons attending Level I, and 45 attending Level 
11. There were 30 attendees who participated in both sessions. 
Another Level I seminar will be held in Toronto (at Society re- 

I LOUISVILLE ' ,'" IOS ( 
--===z=- 1 

Louisville Society Representative James Hoeckand Los Angeles 
Society Representative Jan Van Zelm 

Norman Hon (Kansas City) and Joseph Caravello (Houston) 

quest), with anticipated attendance of 35-40. Committee will re- 
view potential demand and feedback from attendee questionnaires 
before deciding whether to offer any SPC courses in 199 1. A 
testimonial letter from a major coatings manufacturer, with added 
descriptive copy, appeared in the December 1989 issue of the 
JOURNAL OF COATINGS TECHNOLOGY. 

FSCTIPDC Membership Sun~eys-The latest FSCT/PDC sur- 
vey forms were mailed in March to obtain a clearer idea of the 
makeup of the membership, to track whatever changes occurred 
since the first survey in 1986, and to utilize the information pro- 
vided to design and conduct activities to benefit members. Also 
included in the 1990 survey were questions on career development 
and on the JCT. As of this writing, a strong response from the 
membership has already occurred, hopefully leading to our goal of 
4000 or more returns. 

PDC PARTICIPATION IN THE 1989 ANNUAL MEETING 
"Adl~anced Topics in Coatings Technology"-Committee-spon- 

sored session was well received with a peak attendance of about 
250. 

PDC Survey Card-A total of 210 cards were returned during 
the meeting with the following as the top five topics selected: (1) 
New Technologies; (2) Coatings Tests: Precision/Reliability; (3) 
Polymer Science; (4) Application Techniques; and (5) Colloid/ 
Surface Chemistry. 

Puhlieiv-An article on the PDC appeared in the Commtion 
Daily issued during the Annual Meeting. 

"Ad~zanced Topics in Coatings Research" and "Professional- 
ism in Testing" Dual Symposia Sponsored by the PDC at the 1990 
Annual Meeting in Washington. D.C.-Leading authorities from 
industry, government, and academia have been invited to partici- 
pate in back-to-back 1 In-hour sessions. The "Professionalism in 
Testing" half-session is a step in the PDC's objective to focus on 
building awareness of the need for accurate and reproducible test- 
ing in the coatings industry. Appreciation plaques will again be 
presented to symposia speakers. 

Modern Analytical Resources: "The Coating Chemist's Ally"- 
Repeat of this event (developed by the PDC as the 1989 Federation 
Spring Seminar held in Los Angeles) has been scheduled for Sep- 
tember 1990 in Chicago. However, an ASTM symposium on 
"Analysis of Paints and Related Materials," to be held May 14-15, 
1990, in Pittsburgh, has been broadened in scope with some serious 
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overla~s with the PDC event, which could adverselv affect atten- TECHNICAL ADVISORY 
dance in September. Plans are to reschedule for spring 1991 (March 
or April), with possible collaboration with ASTM. 

Future Projects-Based on interest expressed by Annual Meet- 
ing attendees surveys in 1988 and 1989, a key topic is "Coatings 
Applications Methods and Techniques," which the Committee feels 
could be developed into a seminar of wide appeal. Focus would be 
on how application methods and equipment can influence formula- 
tions. 

The mission of the PDC continues to be the professional devel- 
opment of the technical staff of the coatings industry through con- 
tinuing education activities. In this mission, the PDC welcomes and 
actively seeks suggestions and proposals from all concerned par- 
ties. The PDC also thanks the Federation for its continued support 
and for many useful discussions. 

RICHARD J. HIMICS, 
Chairman 

PUBLICATIONS 

Since our last report, the following items of interested are noted: 
Met in Detroit on March 29,1990 with members of the Publica- 

tions Committee to review overall policy and scope of the Commit- 
tee. One of the issues needed to be resolved is the scope of Federa- 
tion publications, which should be in the realm of this Committee. 
Two examples include the Infrared Spectroscopy Atlas and the 
PaintlCoatings Dictionary. 

We also discussed the format of the JCT and whether to change 
the masthead and Editorial page in view of what other publications 
are doing. It was agreed to leave the present setup as is. 

The possibility of adding an anecdotal page was discussed and 
will be explored by Pat Viola. 

On March 30, the Editorial Review Board met and discussed the 
following: Manuscript supply is an ongoing effort. We have a good 
supply of papers and are working hard to keep that supply flowing. 
We continually scan the available meetings, symposia and confer- 
ences for available papers. 

A review of the membership of the Editorial Review Board has 
been carried out and new members added as required. Several 
suggestions for new candidates were received and will be pursued. 
We also rely on outside reviewers when required. 

We are working on the publication of seminal papers to provide 
archival papers for our readers. We have one key topic identified 
and will be planning to publish this year. 

Fourteen Federation Series Manuscripts have been published; 
the latest being "Aerospace Coatings." "lntroduction to Coatings 
Technology" is now in preparation and is due shortly. We expect to 
have at least three more this year suitable for publication. 

Book Review, Humbug from Hillman, and the CrossLinks Cross- 
word Puzzle are ongoing features and continue to be well received. 

The new Infrared Spectroscopy Atlas is expected this year. 
There was some discussion about raising the cost of the mono- 

graphs in the Federation Series on Coatings Technology to $10.00 
per COPY. 

The Chairman expresses his appreciation to the members of the 
Committee and the Federation Staff for their contributions. 

THOMAS J. MIRANDA, 
Chairman 

The Technical Advisory Committee held its annual meeting 
with the Society Technical Committee Chairman October 4-5.1989 
at the Dupont Plaza Hotel in Washington, D.C. The meeting in- 
cluded: 

1. A report on the use of personal computers. 
2. A tour of the FBI's Scientific Analysis Section Laboratory. 
3. Reports of Technical Committee activity in various Socie- 

ties. 
4. A project "Brainstorming" session. 
A full report of this meeting was published in the JOURNAL OF 

COATINGS TECHNOLOGY, 62, No. 783, April 1990, page 29. 
The Technical Advisory Committee will meet in May 1990. Our 

goals for the meeting would be to establish a date and place for our 
next meeting with the Society Technical Committee Chairmen; to 
establish a program for the meeting; and to determine what the TAC 
can and should contribute to the Collaborative Testing Program 
(CTP). We invited Chuck Leete, of CTP, to attend this meeting. 

GERRY K. NOREN, 
Chairman 

TECHNICAL INFORMATION SYSTEMS 

The Technical Information Systems Committee completed the 
Annual Subject Guide to the 1989 issues of the JOURNAL OF COAT- 
INGS TECHNOLOGY. This index was published in the December 
1989 issue of the JCT. 

The Committee is currently working on the 1990 Index to be 
published in the December 1990 issue of the JCT. 

HELEN SKOWRONSKA, 
Chairman 

AD HOC FSCT HISTORY 

Our Committee consists of Charles Beck, Cleveland Society; 
Fred Schulenberg, American Paint & Coatings Journal staff and 
star reporter from St. Louis; and Michael Malaga, Cleveland Soci- 
ety. 

We recently lost our fourth member who knew more about the 
Federation than all of us combined. Bob Matlack died January 17, 
1990. He was a Past-President of the Federation and former Execu- 
tive Vice President of the FSCT. 

Last month our Executive Vice President Robert Ziegler ob- 
tained for each of us four 10 x 12 inch binders that we will be using 
for all the information to be collected. 

So far I have received information from 16 Societies. We are 
hoping to receive Society Histories from Baltimore, Chicago, Dal- 
las, Detroit, Mexico, Northwestern, Piedmont, Rocky Mountain, St. 
Louis, and Westem New York. 

Most of the Societies are doing a fine job of getting the informa- 
tion we need. 

If we do not hear from you we will try to find enough informa- 
tion from old paint journals and other books or magazines that we 
might find in the Federation library. 

MICHAEL MALAGA, 
Chairman 

The next meeting of the Board of Directors will be on Sunday, 
October 28, at 9:00 a.m., in the Sheraton Washington Hotel, 

Washington, D.C. 
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Government and Industry 

Paint Companies to Eliminate Mercurial Biocides Use 
In Formulating Interior Latex Paints by August 20 

Manufacturers (registrants) of mercury 
products registered as pesticides for use in 
latex paints have agreed to voluntarily dis- 
continue sales of mercurial biocides used to 
preserve interior latex paints by August 20. 
The announcement was made at a press 
conference conducted by the Environmental 
Protection Agency (EPA), on June 29, in 
Washington, D.C. 

The announcement, which followed dis- 
cussions between the EPA and the Chemi- 
cal Manufacturers Association's (CMA) 
Biocides Panel Mercury Compounds Task 
Force, was made over concerns by the EPA 
and the Centers for Disease Control (CDC) 
that the presence of mercurial biocides in 
interior paints may present a health hazard. 

EPA spokesman Linda J. Fisher, Assis- 
tant Administrator for Pesticides and Toxic 
Substances, stated that mercury compounds 
are used as preservatives in approximately 
30% of the interior use latex paint products 
currently on the market. Mercurial biocides 
also are used in 20-35% of exterior latex 
paints. Oil-based paints do not contain mer- 
cury. 

According to CMA, mercurial biocides, 
primarily phenylmercuric acetate (PMA), 
are used as preservatives to prevent bacte- 
rial and fungal growth while paints and other 
compounds are in their containers, and to 
control mildew on exterior paints. The 
chemicals are regulated as pesticides by EPA 
under the Federal Insecticide, Fungicide, 
Rodenticide Act (FIFRA). Mercurial bi- 
ocides have been used for over 40 years. 

Effective on August 20, the following 
specific actions regarding mercury in paint 
products will be taken: 

(I) The elimination of mercury in inte- 
rior paints. 

(2) All new exterior paints formulated 
with mercury after August 20 will include 
new warning labels which: state that the 
paint contains mercury; stress limitation to 
outdoor use; warn of potential health haz- 
ards; and caution against exposure to chil- 
dren. 

(3) No new mercury-containing paints 
will be labeled for both interior and exterior 
use (dual purpose), as some now are. 

"While available evidence suggests that 
mercury poisoning is rare, EPA is concerned 
a b u t  the potential risks to public health and 
the environment that may be associated with 
the use of mercury in paints," said Ms. 
Fisher. "EPA wants to prevent the potential 
risks that mercury in indoor paint can pose." 

The elimination of mercury in interior 
latex paints agreement between EPA and 
the CMA Task Force calls for a phase out 
period for users of mercurial biocides. 

EPA is allowing an approximate one- 
year existing stocks provision for distribu- 
tion, sale, and use of voluntarily cancelled 
products subject to this action. These exist- 
ing stocks only may be used in the manufac- 
ture and formulation of exterior paints and 
coatings until June 27, 1991. 

According to Ms. Fisher, the National 
Paint and Coatings Association (NPCA), 
Washington, D.C., is working with the paint 

Reichhold Relocates to Temporary Facility in Durham, NC 
Reichhold Chemicals, Inc., temporarily 

has relocated its corporate headquarters to 
Durham, NC. The offices of the corporate 
president and vice presidents recently were 
moved to temporary offices in Alston Tech- 
nical Park, in Durham. 

Last year, the company announced its 
intention to consolidate its corporate head- 
quarters, three division administrative of- 
fices, and laboratories for its U.S. resin busi- 
nesses on a 100-acre site in Research Tri- 
angle Park, NC. In the interim, almost all of 
the company's administrative personnel have 
relocated to the temporary facility. 

Suitt Construction Company has been 
chosen as the general contractor for the new 

officebaboratory complex. Cost of the con- 
struction covered by the contract is more 
than $30 million. 

The building will have approximately 
320,000 square feet on a 100-acre site and 
will house approximately 500 Reichhold 
administrative and laboratory employees. 

The headquarters offices are expected to 
be completed by the end of 1991, with the 
laboratory facilities completed by.January 
1992. Approximately 200 employees relo- 
cated from White Plains and Buffalo, NY, 
Jacksonville and Pensacola, FL, and Dover, 
DE will occupy the new building along with 
about 200 locally hired secretarial, clerical, 
and other technical support personnel. 

manufacturers to relabel all paints with 
higher mercury levels (over 200 ppm) for 
exterior use only. The EPA believes that 
consumers may continue to use interior 
paints with lower mercury levels (200 ppm 
or less) without unreasonable risk if they 
follow label directions, which include ven- 
tilating thoroughly during and after use and 
minimizing exposure to children. 

Ms. Fisher predicted that the approxi- 
mate cost to the paint companies for label 
modification, reformulating stocks of inte- 
rior latex paints, and efficacy testing could 
be from $40 to $50 million. She stated that 
the consumer should only realize an increase 
of I%. 

The concern over mercurial biocides used 
in interior latex products stems from a re- 
ported case of acrodynia, a rare form of 
mercury poisoning that occurs in some sen- 
sitive children. According to Dr. William 
Roper, Director of the Federal CDC, At- 
lanta, GA, a four-year-old child in Michi- 
gan, whose home was painted with a mer- 
cury-containing paint (930 ppm vs the al- 
lowable 300 ppm) in 1989, was diagnosed 
as having acrodynia. Following months of 
medical treatment, the child is almost en- 
tirely recovered. EPA reports indicate that 
exposure to mercury also may cause other 
adverse effects to the nervous system and 
kidneys. However, according to NPCA, the 
Michigan case was the only such reported 
incident in the 20 years in which acrodynia 
has been associated with paints containing 
mercurial biocide. 

Mercury registrants have labeled their 
own products with specific directions and 
are delivering similar sticker labels to the 
paint manufacturers. The labels prohibit use 
of mercury products to formulate interior 
paint. Warning statements and maximum 
allowable rates are required on all newly- 
formulated mercury-containing exterior 
paints. 

"We applaud the responsibility of the 
registrants of mercury for agreeing to delete 
this use from their registrations and to ac- 
celerate the development of data so EPA 
can make prompt decisions on the remain- 
ing uses," said EPA's Fisher. 

In addition, EPA will continue to review 
the potential risks of mercury in paint prod- 
ucts by taking the following steps: 

(continued on page 45) 
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SCM Chemicals to Start 
Chairman, President, and Chief Execu- 

tive Officer Donald V. Borst, of SCM 
Chemicals, Baltimore, MD, has announced 
that SCM and Lucky Metals, Seoul, Korea, 
have formed an alliance to launch a new 
development in the global titanium dioxide 
business. 

By the end of 1991, TiONA(r) brand 
titanium dioxide pigments will be produced 
by a new ~ucky 'Meta~s  plant neHr ulsan, 
Korea. The plant will be designed by Lucky 
Engineering Company, Ltd., and built be 
Lucky Metals. The facility will have an 
annual capacity of 40,000 metric tons of 
pigment. The Ulsan plant will incorporate 
SCM technology to produce chloride-proc- 
ess titanium dioxide and will include full 
provision for health, safety, and environ- 
mental protection. 

When the facility begins operations, 
SCM will supply raw materials to the Ulsan 
plant, which will then process the titanium 
dioxide into a variety of TiONA(r) pigment 
grades suited to the needs of coatings, plas- 
tics, and other products. 

Prior to the facility's completion, Lucky 
Metals will serve as SCM's agent for 
TiONA(r) titanium dioxide in Korea. After 
the Ulsan plant begins operations, SCM will, 
in turn, distribute Lucky Metals-produced 

TiO, Business in Korea 
TiONA(r) pigments to other global mar- 
kets. 

SCM Chemicals is owned by Hanson 
Industries, the U.S. arm of the BritishIAmeri- 
can industrial management company, Han- 
son PLC. SCM is a manufacturer of tita- 
nium dioxide, and markets colored pigments, 
silica products, and titanium tetrachloride. 
- - - - - - . - - - - 

Union Carbide to Build 
Latex Plant in Dubai, UAE 

Plans to construct a latex manufacturing 
plant in the Jebel Ali Free Zone in Dubai, 
United Arab Emirates, has been announced 
by Union Carbide Chemicals and Plastics 
Company, Inc., Danbury, CT. 

Union Carbide currently operates a ter- 
minal in the Jebel Ali Free Zone, and the 
new latex plant will supplement an existing 
investment in local facilities and services. 
The plant is designed to incorporate the most 
modem latex production technology, includ- 
ing environmental protection. 

The broad range of latex polymers pro- 
duced at the new plant will meet needs for 
interior and exterior paints, roof coatings, 
adhesives, and sandldust control materials. 

Start-up of the new plant is expected to 
be in late 199 1. 

I 

I Moet-Hennessy Awards 
1990 Science for Art Prizes 

Hans Kuhn, most recently Professor at 
the University of Marburg and Director 
of the Department of Biophysical Chem- 
istry at the Max Plank Institute in Got- 
tingen, West Germany, and Wemer Os- 
tertag, of BASF, in Ludwigshafen, have 
been named the winners of the 1990 
"Science for Art" competition. The con- 
test is sponsored by Moet-Hennessy- 
Louis Vuitton Groupe, a Paris-based 
company. 

The contest is aimed at all scientific 
surveys of innovation of a technical proc- , 
ess dealing with the creation or the im- 
provement of asensory, tactile, or visual 
effect using the surface or interface of 
solids and fluids. The competition is 

8 divided into two categories, scientific 
and innovation. 

In the scientific category, Dr. Kuhn 
was recognized for his work on "Mo- 

t lecular Assembly, Color, and Living 
' Matter." 

Dr. Ostertag was the winner of the in- 
novation prize for his work on "Colored 
Palette of Iron Oxide under the Spell of 

, Aluminum." 
~ 



Paint Companies to Eliminate Mercurial Biocides 
Continued from Page 43 

(I) Require the manufacturers of mer- 
cury preservatives to submit a substanital 
amount of new testing data in order to clar- 
ify the potential risks which may be posed 
by outdoor uses of paint containing mer- 
cury. EPA will decide whether additional 
actions are needed based on the results of 
those studies or other available information. 

(2) EPA is discussing with the regis- 
trants appropriate regulatory measures con- 
cerning the use of mercury in certain prod- 
ucts used in construction work, including 
acoustical plaster, adhesives, and spackling 
and jointing compounds. 

The EPA is conducting studies to deter- 
mine the rate at which mercury vapors are 
released after paint is applied, the actual 
concentrations in the air, and the amount of 
time it takes mercury to dissipate. 

As a result of the discussions with the 
mercury registrants, only PMA will remain 
registered for use in paint. Use will be lim- 
ited to exterior paints and coatings, and 
miscellaneous interior uses. 

According to the EPA, most pesticidal 
uses of mercury were banned in 1976. The 
use of mercury in paint was allowed to con- 
tinue because it was determined that effec- 

tive alternatives were not available. EPA 
believes that alternative preservatives are 
available today and are already used by many 
paint companies. In addition, EPA does not 
think that any of the alternatives present an 
unreasonable risk. 

Businesses who wish to dispose of mer- 
cury-containing paint may be subject to 
Subtitle C regulations governing hazardous 
waste under the Resource Conservation and 
Recovery Act. The method of disposal will 
depend on the concentration of mercury in 
the paint and the quantity of hazardous waste 
that the business generates each month. Call 
the RCRA/Superfund Hotline (in Washing- 
ton, D.C.: 382-3000; toll-free: 800-424- 
9346) for further information. 

The EPA has compiled a data base (which 
represents approximately 1500 paint manu- 
facturers in the U.S.) that lists which paint 
products contain mercury. These data are 
available through State Health Departments, 
EPA Regional Offices, and the National 
Pesticide Telecommunications Network 
(800-858-7378). 

According to J. Andrew Doyle, NPCA's 
Executive Director, there appears to be no 
scientific evidence that paints formulated 

with the currently-regulated levels of mer- 
cury pose a health hazard. However, "since 
the material will be eliminated from interior 
products . . . and the manufacturers of exte- 
rior products will be providing even more 
detailed label instructions concerning their 
safe use," the Association believes it can 
help reduce confusion by providing the best 
possible information in the meantime. 

ASTM Opens New Office 
In Hertfordshire, England 

ASTM, Philadelphia, PA, opened an 
office in Hertfordshire, England, on May 1 
to serve its European members. 

The new office will answer questions 
about ASTM, coordinate symposia and Stan- 
dards Technology Training courses held in 
Europe, and provide rooms for standards 
development meetings. 

Bill Keeshan will serve as the Office 
Manager. Inquiries can be addressed to him 
at ASTM European Office, 27-29 Knowl 
Piece, Wilbury Way, Hitchin, Herts SG4 
OSX, England. The new office a l s ~ c a n  be 
reached by telephone: 0462 437933; fax: 
0462 433678; and telex: 825684 ATPG. 
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If you want to keep 'em down on the farm, you better keep the farm looking good--and with Kelsole 
3990 waterborne acrylic alkyd working for you, you can't miss. 
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Two-Component lsopolyester Urethane 
Coatings for Plastics 

Stephen H. Shoemaker 
Amoco Chemical Company* 

There has been a dramatic rise in the use of plastics for 
automotive and business machine applications. Many 
of these plastics require decorative and/or functional 
coatings. This paper discusses the development of 
high-solids two-component isopolyester urethane coat- 
ings for plastics. 

The resin system is a low molecular weight hydroxyl 
functional polyester composed of equimolar parts of 
isophthalic acid and adipic acid, in addition to neopen- 
tyl glycol and trimethylol propane. The resin is cross- 
linked with aliphatic polyisocyanate resins based on 
hexamethylene diisocyanate to form the final coating 
film. These coatings will air-dry or cure at low tempera- 
tures and are therefore ideally suited for heat sensitive 
thermoplastics. The polyester resin system offers the 
desirable balance of flexibility and hardness that coat- 
ings for plastics require. The coatings exhibit excellent 
impact strength, hardness, elongation, abrasion resis- 
tance, and weatherability, in addition to good chemical 
and moisture resistance. 

INTRODUCTION 

Plastic parts often require decorative and/or functional coat- 
ings. Thermoplastics have relatively low heat distortion 
temperatures; consequently, coatings for these plastics must 
air-dry or cure at low temperatures. Dependent upon the ap- 
plication, coatings for plastics must also possess other prop- 
erties, including: adhesion, flexibility, tensile strength, hard- 
ness, moisture resistance, abrasion resistance, impact resis- 
tance, etc. High-solids two-component polyester urethane 

Rcqentcd al the 67th Annual Meeting of the Federalion of Societies for Coatings Technology, in 
New Orleans. LA. on November 9. 1989. 

* Remrch and Developmen1 Depl.. Mail Statkon E-2. P.O. Box 301 1. Naperville. lL W56h. 
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coatings, based upon isophthalic acid, have been developed 
that satisfy these requirements. This paper focuses on the 
development of coatings for automotive plastics; these coat- 
ings also are appropriate for business machine and general 
industrial plastics. 

Four polyurethane coating systems have been prepared 
and evaluated. Three of the coatings are based on a low 
molecular weight polyester resin. These three coatings dif- 
fer only in the polyisocyanate that is used for crosslinking. 
The fourth coating is formulated from a commercially avail- 

Table l-Polyester Resin 

Charge Component Weight Moles Equivalents 

Isophthalic acid .................. 314 1.89 3.78 
Adipic acid ........................ 276 1.89 3.78 
Neopentyl glycol ............... 496 4.78 9.56 
Trimethylol propane ............ 48 0.36 1.08 

1134 8.92 18.20 
(Water off) 134 

Resin Properties 

Acid number (solids) .................. 8 
Nonvolatiles, weight % ............... 70 
Solvent ..................................... 1: I MEK: ethyl-3-ethoxypropionate 
Viscosity 
Gardner-Holdt ........................... E 
Brookfield, cps ........................ 241 

(#2 spindle, 100 rpm) 
Gardner color .................... .. ..... <I 
Hydroxyl excess .......................... 40% 
Molecular weight ........................ 730 (number average) 
Hydroxyl number (solids) ........... 160 
Hydroxyl eq. wt. (solids) ............ 350.6 
Wet density, Iblgal ...................... 8.8 



S.H. SHOEMAKER 

Sward Pencil 

Figure I--Hardness data 

Figure 2-Elongation 

Weight Loss 

Table 2--Commercial Acrylic Resin Properties 

................................ Acid number (solids) 1.6 
................... ........ Nonvolatiles, weight % .. 69 

.......................................................... Solvent m e  n-amyl ketone 
Viscosity 
Gardner-Holdt Z4- 
Brookfield, cps 6000-1 1500 

(#3 spindle, 5 rpm) 
................................................ Gardner color < I  

.......................................... Molecular weight 8000-9000 
......................... Hydroxyl eq. weight (solids) 425 

..................................... Wet density, Iblgal 8.6 

Wear Cycles/Mil 

Figure 3--Taber abrasion 
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TWO-COMPONENT ISOPOLYESTER URETHANE COATINGS 

Table ?-Two-Component Urethane Coating Formulations 

Component I: 
- 

Polyester resin .................... 
(70% NVM) 

Commercial acrylic resin ... 
(69% NVM) 

Titanium dioxide ................ 
Carbon black ...................... 
BYK 351 ................... ......... 
Ethyl-3-ethoxypropionate .. 
Dibutyltin dilaurate ............ 

A B 
Polyester Polyester 

- 

508.08 505.1 1 

C 
Polyester 

-- - 

526.73 

38.35 
2.03 

12.00 
209.29 

0.58 

0 
Acrylic - 

445.86 

30.73 
1.63 

12.00 
337.20 

0.47 

Component 11: 

Desmodur N-75 
(75% NVM) ..................... 290.22 

Desmodur N-3390 
(90% NVM) ..................... 244.40 172.11 

Desmodur N-3200 
(99.3% NVM) .................. 21 1.02 

NCO: OH ratio .............................. 1.1 : 1 
Pigment: binderratio .................... 0.07:l 
Titanium dioxide: carbon black .... 9 5 3  
Catalyst level .................................. 0.10% (on resin solids) 
Flow agent level ............................. 0.60% (on total weight) 

able high-solids acrylic resin and is included for comparison 
as these types of coatings are used extensively in the indus- 
try. 

DISCUSSION AND RESULTS 

Table 1 presents the formulation and properties of a low 
molecular weight hydroxyl functional polyester resin com- 
posed of equimolar parts of isophthalic acid and adipic acid, 

Direct 

in addition to neopentyl glycol and trimethylol propane. To 
achieve a low molecular weight, the polyol portion is calcu- 
lated to yield 40% stoichiometric excess hydroxyl function- 
ality. To process the resin by fusion, all ingredients are 
charged to a kettle equipped with a steam heated partial 
condenser, agitator, thermometer, and inert gas sparge. The 
charge is slowly heated until the mixture can be agitated. 
Heating is continued until an overhead temperature of 93- 
98°C can be maintained. The resin is processed at maximum 
kettle temperature of 232°C until an acid number of less than 
10 is obtained. The resin is then cooled to 170°C and thinned 
with ethyl-3-ethoxypropionate, then further cooled to 80°C 
and thinned with methyl ethyl ketone (MEK) to 70% solids. 
The resultant resin has a Gardner color of less than one, a 
Gardner-Holdt viscosity of E, and a number average molecu- 
lar weight of 730. 

The characteristic properties of a commercially available 
acrylic resin are presented in Table 2. This resin is a hy- 
droxyl functional acrylic that has been designed to be reacted 
with aliphatic isocyanates to produce high-solids acrylic ure- 
thane coatings. 

Two-component urethane coating formulations and prop- 
erties are given in Tables 3 and 4. The Component I ingredi- 
ents (resin, pigments, flow additive, and solvent) are milled 
to a Hegman grind of seven or more. The isocyanate portion 
(Component 11) and the catalyst are mixed with Component I 
immediately prior to application. 

Formulas A, B, and C are each prepared from the polyes- 
ter resin and are identical except for the type of aliphatic 
polyisocyanate used as the crosslinking agent. The isocy- 
anate portion of Formula A is Desmodur N-75, a biuret of 
hexamethylene diisocyanate (HDI) produced by Mobay 
Corporation. Formula A has a viscosity of 28 sec on a #4 
Ford cup (at 25°C) at 65.39% solids. The resultant volatile 
organic content (VOC) is 3.08 Ibtgal. Formula B contains 
Mobay's Desmodur N-3390, a trimer of hexamethylene 
diisocyanate. The lower viscosity of this isocyanate yields a 
coating with a #4 Ford cup viscosity of 24 sec. This is four 
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Figure 4--Room temperature (23%) impact resistance on Xenoy 
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Figure S L O W  temperature (-29%) impact resistance on Xenoy 

seconds lower than that of Formula A, at the same solids 
level. Similarly, Formula C is prepared with Desmodur N- 
3200, a low viscosity biuret of HDI. The Formula C coating 
has a #4 Ford cup viscosity of 22 sec at 65.85% solids. 
Therefore, these new polyisocyanates enable one to formu- 
late coatings to higher solids, and therefore lower VOC 
levels, while still maintaining sprayable viscosities. 

The acrylic urethane (Formula D) is formulated with 
Desmodur N-3390. To achieve a spray viscosity compa- 
rable to the polyester urethane it was necessary to limit the 
solids level of the acrylic coating to 54.0%. 

It is interesting to note that each of the polyester urethanes 
has a VOC level in the range of 3.05 to 3.15 Iblgal. How- 
ever, at a similar viscosity, the "high solids" acrylic ure- 
thane has a VOC of 3.99 Ib/gal. 

The pot lives of these urethane coating are less than one 
hour, therefore application must be completed soon after the 
two components are mixed, and then all equipment must be 
thoroughly cleaned. Plural component spray equipment is 
commonly used for industrial application. The coating is 
cured for 45 min at 80°C and then aged for seven days prior 
to physical testing. 

The physical properties of the coatings were evaluated on 
a variety of thermoplastic substrates: General Electric Xenoy 
(Grade DX 1102), a polycarbonate/polybutylene terephtha- 
late alloy; Borg Warner Cycolac ABS (Grade L-1000); Gen- 
eral Electric Lomod (Grade 910); a polyetherester elastomer; 

Table 4--Two-Component Urethane Coating Properties 

A B C D 
Polyester Polyester Polyester Acrylic 

- 

Actual NVM, weight % ........ 65.39 65.04 65.85 54.00 
Viscosity, #4 Ford (sec) ........ 28 24 22 24 
Wet density, Iblgal ................ 8.89 8.96 8.99 8.67 

Theoretical VOC, Iblgal ........ 3.08 3.13 3.07 3.99 
gmll ......... 369 375 368 479 

and Republic Plastics Thermoplastic Olefin (Grade ETA 
3055). Xenoy is a high impact engineering thermoplastic 
designed for exterior automotive parts, such as bumpers and 
fenders. ABS is a commodity plastic that could be used in a 
variety of automotive, business machine, and general indus- 
trial applications. Lomod and thermoplastic olefin (TPO) 
are elastomeric plastics suitable for automotive fascias and 
bumper covers. An adhesion promoting primer (Seibert 
Oxidermo AP 0003) must be applied to the TPO prior to the 
application of the topcoat. 

Table 5 presents the results of several physical tests. All 
testing, other than cure (as evidenced by double MEK rubs), 
was performed after panels were stored at 25"C/50% R.H. 
for seven days. All four coatings demonstrated excellent 
adhesion to each of the substrates. In general, the cure test 
for each system was good. However, there was some soften- 
ing of Formula B on ABS and Formula C on ABS and TPO. 
In these cases, it is likely that the MEK had penetrated the 
coating film and, subsequently, attacked the solvent sensi- 
tive ABS substrate or, in the case of TPO, the adhesion pro- 
moting primer. Initial gloss is approximately 90% in all 
cases. Each coating maintains adhesion and original gloss 
after 240 hr water immersion at 43°C. However, all the 
coatings on TPO exhibited fine blisters by the tenth day of 
the test. Exposure to 0.1 N hydrochloric acid, by placing a 
drop of solution on the coated panels for two hours, had no 
effect on either the polyester or the acrylic coating systems. 

The gasoline resistance test was conducted as outlined in 
the Ford Motor Company Engineering Material Specifica- 
tion ESB-M16J6-A ("Exterior Impact Resistant Coating for 
Thermoplastics"). A 50 mL biuret was adjusted to drip 
gasoline at a rate of one drop every three seconds from a dis- 
tance of 300 mm onto a painted Xenoy panel, which had 
been placed at a 60" angle. Again, in all cases, the gasoline 
had no effect on either the polyester or acrylic coatings. 

Coated TPO panels were used to evaluate cold flexibility. 
The panels were placed in a -29°C freezer for a minimum of 
four hours. The frozen panels were than bent over a one- 
half-inch mandrel and the coating was inspected for cracks. 
Polyester formulas A and B passed while C was marginal. 
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Table +Physical Properties 

A B C D 
Polyester Polyester Polyester Acrylic 

N-75 N-3390 N-3200 N-3390 

A B C D 
Polyester Polyester Polyester Acrylic 

N-75 N-3390 N-3200 N-3390 

Film thickness (mils) .................. 1-1.2 1-1.2 

Crosshatch adhesion (%) 
Xenoy ...................... .. ........ 100 100 
ABS ................................... 100 100 
Lomod .................................. 100 100 
TPO ...................................... I00 100 

Cure--Double MEK rubs 
Xenoy ................................... 100 100 
ABS ......................... .. ..... I00 85 
Lomod .................................. 100 100 
TPO ...................... .. ....... 100 100 

Gloss (%) 
Xenoy .................................. 91.7 91.4 
ABS .......................... .. ......... 9 7  91.2 
Lomod ...................... ... ...... 92.3 92.0 
TPO .................................... 9 .  92.1 

Water Immersion 
(240 hr, 43OC) 

Adhesion (%) 
Xenoy ................................... I00 100 
ABS ....................... ... ...... 100 100 
Lomod .................................. 100 100 
TPO ................... .......... ,100 100 

Gloss (% change) 
Xenoy ...................................... -0.55 -1.20 
ABS .......................... ... .... 3 -1.64 
Lomod .................................... 0.00 -0.43 
TPO ....................................... 0 8 3  -1.74 

Blister rating (ASTM D 714-56) 
Xenoy none none 
ABS none none 
Lomod ............................ ....none none 
TPO ................... .. ........ 8-9 D 8-9 D 

Acid Spot Resistance 
(2 hr, 0.1 N HCl) 

Xenoy 
Discoloration ....................... No No 

none none 
none none 
none none 

8-9 D 8-9 D 

Softening ............................. No No No No 
Comments ................................ No change in appearance 

ABS 
Discoloration ....................... No No No No 
Softening .......................... ...No No No No 
Comments ............................ No change in appearance 

TPO 
Discoloration ....................... No No No No 
Softening ............................. No No No No 
Comments .................... ............ No change in appearance 

Gasoline Resistance 
Xenoy 
Discoloration ....................... No No No No 
Loss in gloss ........................ No No No No 
Softening No No No No 
Pencil, no cut ..................... F H  F-H 2H F 
Adhesion, (%) .................... 100 100 100 100 

Cold Flexlbillty (-2QC) 
(one-half-inch mandrel) 

..................................... TPO Pass Pass Marginal Fail 

(a1 Rating rystcm: no change-10: very slight-9: slight-% moderate4 e a n s i d e r a b l 4  seve-2: extrrme-4. 

Stain Resistance 
(24 hr exposure) 

ABS 
Mustard ...................... .. ...... 2 2 
Catsup .................................... 8 9 
Iodine ................................... 3 2 
Ink ...................................... 10 10 
Lipstick ................................ 9 10 
Coffee ...................... ... .... 8 9 
Cola .................... ... ........ 10 10 
Bleach .................................. 10 10 
Liquid detergent ................... 10 10 
Black felt pen ......................... 4 7 

The acrylic formula failed the cold flexibility test over both 
one-half-inch and one-inch mandrels. 

For the stain resistance test a drop of each stain was 
placed on coated ABS panels and covered with a watch glass 
for a 24 hr period. The polyester coatings demonstrated 
good resistance to catsup, ink, lipstick, coffee, cola, bleach, 
and detergent. The acrylic coating has good resistance to all 
of the stains except for iodine. 

Sward and pencil hardness data are presented in Figure 1. 
It is apparent that the measured coating hardness is actually a 
function of the underlying substrate. Accordingly, the same 
coating exhibits a greater Sward hardness number on Xenoy 
than on Lomod. In addition, the pencil hardness test is 

somewhat subjective and the data may be inconsistent. There- 
fore, Sward hardness data for coatings on Xenoy are used for 
the sake of comparison. Each of the polyester coatings has a 
Sward hardness in the range of 45 to 55. The acrylic coating 
has a Sward hardness of 91, which is approximately 80% 
greater than the polyester counterpart (Formula B). 

Ford Motor Company Engineering Material Specification 
ESB-M2Jl2I-B ("Exterior Elastomeric Enamels") requires 
that the coating have a minimum elongation of 60%. Dies of 
coated panels are elongated in an instron at a rate of 50 mm/ 
min at 23 +/- 2°C until the first crack occurs in the paint film. 
The polyester coatings easily meet this requirement (Figure 
2). Coating elongation of the TPO substrate ranges from 
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Figure &Accelerated (QUV) weathering exposure data 

79% for Formula B to 96.6% for Formula C. The acrylic 
coating, however, only achieves 20% elongation. 

Taber abrasion was performed on coated ABS panels us- 
ing 500 g weights and CS-I0 abrading wheels. Ford Speci- 
fication ESB-M16J6-A requires a minimum of 1000 cycles 
per mil of coating to wear through. All three of the polyes- 
ter coatings demonstrated excellent abrasion resistance, with 
results ranging from approximately 1700 to 1900 cycles per 
mil. Formulas A and C, the two polyester urethanes based 
on the biurets of HDI, exhibit the best abrasion resistance 
(Figure 3). The acrylic coating achieves an abrasion resis- 
tance of only 1100 cycles per mil. Data on weight loss after 
500 and 1000 cycles is also included. 

Engineering thermoplastics used for bumpers and fend- 
ers have outstanding impact strength and it is necessary that 
the applied coating not have a detrimental effect on this 
property. Room temperature (23°C) and low temperature 
(-29°C) impact resistance of the four coatings on Xenoy is 

presented in Figures 4 and 5, respectively. A Gardner falling 
dart impact device was used to generate the data. For refer- 
ence, the direct and reverse impact strengths of uncoated 
Xenoy are listed for each temperature. Each bar shows the 
results for coating failure and, more importantly, for failure of 
the coated substrate. Coating failure is defined to be the first 
evidence of a crack in the coating, while substrate failure is 
the first evidence of a crack in the underlying coated Xenoy 
panel. Coating failure precedes failure of the coated sub- 
strate. Impact retention is defined to be coated Xenoy impact 
strength divided by the impact strength of the uncoated Xenoy 
control. Ford Specification ESB-M16J6-A requires 90% 
direct and 70% reverse impact retention. Typically, impact 
retention is influenced by two characteristics of the coating. 
The first is coating flexibility. If the coating is considerably 
less flexible than the plastic then, upon impact, the coating 
will tend to crack before the plastic. This crack in the coating 
may then propagate into the plastic and result in "premature" 

Delta YI 

Figure 7-Accelerated (QUV) weathering exposure data 
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part failure. Second, aggressive solvent systems may attack 
the plastic and thereby lower retention. 

The room temperature (23°C) data (direct and reverse) 
indicate that panels coated with any of the three polyester 
urethanes retain greater than 95% of the uncoated Xenoy 
impact strength. However, panels coated with the acrylic 
urethane retain only 65% (direct) and 80% (reverse) of the 
uncoated impact strength. Similarly, at -29°C (direct and 
reverse), panels coated with the three polyester urethanes 
retain greater than 90% of the uncoated Xenoy impact 
strength. The acrylic urethane coated panels retain only 24% 
(direct) and 3.4% (reverse) of the uncoated Xenoy impact 
strength. 

Accelerated (QUV) weathering data is presented in Fig- 
ures 6 and 7. White urethane coatings (pigment to binder 
ratio of 0.9 to 1) were applied to Xenoy panels for the evalu- 
ation: Gloss, distinctness of image (DOI), and yellowing 
index (YI) were measured throughout the 1000 hr exposure 
time. An exposure cycle consists of four hours of UV light at 
60°C followed by four hours of condensation at 40°C. Stan- 
dard UVB-313 bulbs were chosen as the light source for the 
testing. The polyester and acrylic urethanes based on the 
trimer of hexamethylene diisocyanate (N-3390) exhibited 
good gloss and DO1 retention over the 1000 hr exposure 
time. The polyester urethanes based on the biurets of HDI 
(N-75 and N-3200) weathered poorly and the films cracked 
after 1000 hr QUV exposure. The polyester urethanes yel- 
lowed to a greater extent over the first 250 hr of exposure, 
however, after 1000 hr, the polyesters actually yellowed less 
than the acrylic urethane. 

CONCLUSION 

The isopolyester urethane coatings described in this paper 
demonstrate superior properties, when compared to a com- 
mercially available high-solids acrylic, as coatings for plas- 
tics. These coatings offer the balance of flexibility and 
hardness that coatings for plastics require. The polyester 
urethanes meet or exceed automotive specifications for ad- 
hesion, gloss, moisture resistance, acid resistance, gasoline 
resistance, hardness, cold flexibility, elongation, taber abra- 
sion, and impact resistance. 

The commercial acrylic resin discussed in this study is 
designed to make low VOC acrylic urethane coatings. 
However, when compared at the same viscosities, the poly- 
ester urethane has a theoretical VOC of approximately 3.1 

Ib/gal as opposed to 4.0 for the "high-solids" acrylic ure- 
thane. In addition, the cold flexibility, abrasion resistance, 
elongation, and impact resistance of the polyesters far ex- 
ceed that of the acrylic. The weatherability of the two 
coatings is comparable. The acrylic excels only in hardness, 
although the polyester urethane is sufficiently hard for most 
applications. 

Analysis of the accelerated weathering data indicates that 
the judicious choice of polyisocyanate is essential to achiev- 
ing acceptable performance in the final paint films. Of the 
three polyisocyanates tested, the trimer of hexamethylene 
diisocyanate exhibited the best performance. 
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Survey of Accelerated Test Methods 
For Anti-Corrosive Coating Performance 

Bernard R. Appleman 
Steel Structures Painting Council* 

Findings are presented on the latest advances in pro- 
cedures for short-term evaluation of coatinas. Specific 
methods are described for inducing degradation by 
natural exposures, standard and cvclic accelerated tests. 
and accel'erated outdoor tests. ~ k e  paper also reviews 
techniques for evaluating degradation, including ana- 
lytical methods for assessing microscopic damage, and 
new techniques for assessing macroscopic damage. 
Also, survey findings are presented on the current 
practice of accelerated testing by paint users, manu- 
facturers, and raw materials suppliers. Items include 
types of tests most commonly used, major uses of ac- 
celerated tests, which tests are most heavily relied 
upon, and the use of statistics. Several recommenda- 
tions are given for improving the technology and the 
practice. 

The protective coatings industry is facing a challenging period 
of tremendous change. Environmental pressures for the reformula- 
tion of traditional protective coatings (with a proven track record 
of performance) towards lower VOC and away from environmen- 
tally unacceptable "toxic" materials have greatly intensified. These 
pressures have forced the industry into a major effort to develop 
and evaluate acceptable replacement materials. 

The replacement of these unacceptable materials has increased 
the importance for the short-term evaluation and prediction of 
long-term coating performance. The need for reliable accelerated 
testing procedures is not new; it's aproblem that has been with our 
industry for years. However, even though the need is well recog- 
nized, it is not being adequately addressed. 

In the effort tofill its mandated leadership role in the corrosion 
area, the Corrosion Committee of the Federation of Societies for 
Coatings Technology (FSCT) established a project entitled "Sur- 
vey of Accelerated Test Methods for Anti-Corrosive Coating Per- 
formance." Several goals that the Corrosion Committee wanted to 
achieve with this survey were: 

Presentation of the initial survey results at the 1987Annual 
Meeting in Dallas, TX. 

$4400 Rflh Avenue. P~lsburgh. PA 15213-2683 

Preparation of this article for the JOURNAL OF COATINGS 
TECHNOLOGY. 

Publication of thefinal survey report available for distribu- 
tion to the industry through the FSCT. 

The Corrosion Committee intends to use the information gener- 
ated from this report to develop a mechanism for new technology 
development in the area of accelerated corrosion testing. 

-JAY AUSTIN, Chairman 
FSCT Corrosion Committee 

INTRODUCTION 

The protective coatings industry, although widely referred to 
as a "mature" industry, is under enormous pressure for change. 
Because of environmental, health, and economic factors, 
there is a continuing and ever-pressing need for new and 
more durable coating materials. Recently, the need to shift to 
coatings with reduced levels of volatile organic compounds 
has become greatly intensified because of the Environmental 
Protection Agency (EPA) requirement to reduce ozone lev- 
els. This subject has been widely discussed in the literature 
and does not require further elaboration. The combined ef- 
forts of the paint manufacturers, resin and other raw materi- 
als suppliers, and government and other owner facilities, as 
well as the regulators, are in the hundreds of millions of 
dollars. 

New materials are also being sought for other "endan- 
gered chemical species," such as certain glycol ethers, low 
molecular weight isocyanates, and lead and chromate corro- 
sion-inhibiting pigments. Again, in these areas there have 
been major research and development efforts to develop, for- 
mulate, and evaluate replacement materials. 

Replacing these conventional materials is challenging 
enough, but in addition, there is the requirement of improved 
performance over conventional materials. Coating users are 
demanding, and manufacturers are promising, improvements 
such as increased durability, greater ease of application, and 
greater tolerance for lower-quality surface preparation. 
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A vital element in the programs to develop replacement 
products is the need to evaluate coating performance. Coat- 
ings designed to replace long-lived corrosion protection coat- 

-- ~ 

ings must be evaluated in a relatively short period of time. 
Users want to be assured that the new products will provide 
the same type of durability, corrosion protection, and appear- 
ance that the solvent-based and lead and chromate type 
systems provided. There is an urgent need for reliable testing 
procedures that can assess the long-term performance of 
corrosion protective coatings. 

The need for reliable short-term or accelerated testing 
procedures is not new; on the contrary, this question has 
been raised and discussed at meetings and in the literature re- 
peatedly for decades. However, the pressures to identify and 
evaluate new coatings systems have perhaps never been 
greater than today. 

FSCT Corrosion Committee Suwey 

The Corrosion Committee of the Federation of Societies 
for Coatings Technology (FSCT) recognized this need and 
established a project entitled "Survey of Accelerated Test 
Methods for Anti-Corrosive Coating Performance." A con- 
tract was awarded to Steel Structures Painting Council (SSPC) 
in late 1986 with the following objective: to review and 
evaluate standard and newly developed test methods, appa- 
ratus, and approaches for accelerated testing and predicting 
of field performance of anticorrosive coatings. 

This article is a condensation of several major sections of 
the report, which is available from FSCT.' 

Defining Short-Term Test Procedures 

One of the first steps is to determine just what is meant by 
a "short-term test procedure." The phrase "short-term" indi- 
cates that the time to complete the test procedure is substan- 
tially less than the time for the coating system to fail in 
service. For the purposes of this study, it was assumed that 
corrosion protective coatings are expected to have a useful 
service life of 5 to 20 years. It was further assumed that a 
"shortened" time frame would be approximately one magni- 
tude less than the "real" time, thus a procedure was consid- 
ered short-term if it provided results within about 6 to 12 
months. Of course, there are many techniques that can pro- 
vide information in a much shorter period of time, and these 
also were evaluated in this program. 

Short-term test procedures consist of four basic compo- 
nents: preparing specimens, inducing degradation, evaluat- 
ing degradation, and analyzing data. 

PREPARE SPECIMENS: In any experiment, it is necessary to 
prepare specimens using good experimental design, and with 
careful laboratory techniques and proper monitoring and 
recording. This step includes items such as insuring uniform 
surface preparation, representative samples of the coatings, 
proper application, uniform and accurate film thickness, 
proper conditioning, and an adequate number of specimens. 
This portion of the testing will not be addressed further in 
this article. 

INDUCE DEGRADATION: The second element is to expose 
the specimens in an environment in which they will be 

stressed and degraded. Usually the objective is to cause 
coatings to undergo short-term degradation which is compa- 
rable to the degradation that occurs under actual or service 
conditions. This subject will be the major focus of this 
article. 

EVALUATE DEGRADATION: After exposing the coating to 
conditions that cause degradation, it is necessary to monitor 
or measure the extent of degradation. This article reviews 
methods for assessing microscopic damage and macroscopic 
degradation. 

ANALYZE DATA: The final step is to assess and analyze the 
data collected. The goal is to estimate or predict the long- 
term performance of the protective coating system. A review 
of these methods and their applications to coatings is given 
in the full report.' 

METHODS OF INDUCING DEGRADATION 
OF COATING SYSTEMS 

Degradation is defined as "any detectable reduction in the 
chemical or physical properties of a fully cured coating." 
Coatings are complex physical-chemical composites, con- 
sisting of various components and phases; they are dynamic 
reactive systems with many inherent weaknesses. 

There are many internal stresses acting on a coating to 
dislodge it from the surface or to cause internal cracks, voids, 
or separations. To these stresses are added various external 
stresses produced by the interaction with the environment 
and substrate. In this section, the discussions will be about 
the external stresses, which are those over which the experi- 
menter has the greatest degree of control. 

Exposures can be classified into the following categories: 
artificial accelerated, natural atmospheric (unaccelerated), 
and accelerated natural. 

A nonartificial (i.e., "natural") exposure is one which 
occurs either in nature (e.g., outdoor locations such as test 
fence) or in service (e.g., interior or exterior of process 
vessel). An "accelerated" exposure is one in which the stress 
factors are higher than would occur under normal service 
conditions. Most laboratory test chambers are artificial ac- 
celerated tests (e.g., salt spray), whereas the real-time, or 
service tests (e.g., Florida test station), are unaccelerated 
natural exposures. Accelerated natural tests are those in which 
an extra stress (e.g., water spray or concentrated sunlight) is 
placed on a coating exposed in natural (i.e., atmospheric) 
conditions. 

Artificial Accelerated Exposures 

The type that has received the most attention and also the 
most criticism is artificial accelerated exposures. The basic 
idea is to simulate or reproduce the stresses or conditions of 
real-world exposure but at a more intense level. It is clear 
that laboratories cannot produce all the stresses inherent in 
an outdoor environment. It then becomes necessary to iden- 
tify the most significant stresses. 

Artificial accelerated exposures can be classified based 
on the types of stress and the manner in which they are 
imposed. One of the most important distinctions among 
exposure tests is whether they are constant stress or cyclic 
stress. 
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ACCELERATED TEST METHODS 

CONSTANT STRESS TESTS: In "constant stress" chambers, a 
stress (or a combination of stresses) is applied monotonically 
for an extended period of time. Examples of such tests are 
salt spray, temperaturehumidity, condensing humidity, and 
immersion cabinets. 

A temperaturehumidity cabinet is an example of a con- 
stant stress chamber, which can provide variations of a stan- 
dard atmosphere. A standard "unpolluted" atmosphere con- 
sists of atmospheric gases: nitrogen, oxygen, carbon dioxide, 
and water vapor. Of these, only oxygen and water vapor are 
expected to influence the performance of coated metals. In 
the natural environment, the oxygen concentration is rela- 
tively constant, but the concentration of water vapor (i.e., 
relative humidity) varies considerably with location, time of 
day, and season. 

The effect of the water vapor concentration can be stud- 
ied by varying the relative humidity at a given temperature. 
It is also of interest to observe the coating's performance at 
various temperatures under constant humidity. Martin and 
McKnight2 studied the reactions of acrylic and alkyd coat- 
ings exposed to a humidity chamber at constant relative 
humidity (at several temperatures). By excluding other 
stresses, the researchers were able to show an Arrhenius plot 
of degree of degradation vs inverse temperature, and esti- 
mate activation energies. In another major investigation us- 
ing a constant single stress test, the SSPC has immersed 
epoxy panels in pure (deionized) water at varying tempera- 
tures.' 

Most constant stress chambers, however, use multiple 
stresses in order to degrade the coating. Immersion in salt 
water, for example, exposes the coating to the actions of both 
water and salt. Similarly, the salt spray test (i.e., ASTM B- 
117) subjects the coating to a mist of salt particles and water. 

In addition, many of these tests are run at elevated tem- 
Deratures. Tem~erature is one of the most crucial variables in 
any type of artificial exposure. The temperature normally in- 
creases the rate of most chemical processes, including corro- 
sion and film degradation reactions. 

The temperature has a major effect on the rheology of the 
cured coating. Most coatings are formulated to maintain an 
integral film over a range of temperatures; however, if that 
range is exceeded, a coating could undergo reactions or 
transformations that would not occur under natural condi- 
tions. An important concept here is the glass transition tem- 
perature (TJ: the ramifications of which have been thor- 
oughly descnbed by Hill4 

A major criticism of tests, such as the salt spray, is that 
they do not allow relaxation of the stress, such as a drying- 
out period. Because the level of stress normally changes pe- 
riodically under "natural" conditions, constant stress cham- 
bers may produce degradation that is not observed in nature. 

CYCLIC TESTS: Cyclic accelerated tests provide a regular 
variation of stress. In some cases, the coating is simply 
removed from the stress (e.g., removing a coated panel from 
an immersion bath for a few hours). The Kestemich test is 
another such e ~ a m p l e . ~  The specimen is exposed to a com- 
bination of water vapor and sulfur dioxide for eight hours, 
followed by 16 hours in which the chamber is open to the 
ambient laboratory environment. 

Some cyclic tests provide alternating stresses rather than 
merely relaxing a stress. The most common example of this 

is the light exposure with water apparatus, or "weather cham- 
ber." The cycle here is a xenon or carbon-arc lamp (to simu- 
late the sunlight spectrum) followed by a water spray (to 
simulate rain).6 

Recently, many researchers and equipment manufactur- 
ers have come to believe that improvements in accelerated 
testing lie in developing better and more representative cy- 
clic tests. This development of new testing procedures has 
proceeded along two distinct directions. One group has em- 
phasized development of cyclic variations of salt spray and 
other tests designed to simulate corrosive environments; the 
other trend has focused on the modification and refinement 
of accelerated weathering devices where the concern is for 
appearance properties (primarily gloss). 

The most widely used accelerated test for corrosion test- 
ing is the salt spray test. This is true in spite of the vast 
amount of unfavorable comments that have been heaped on 
this test for many years.79 A number of researchers have 
attempted to reduce the disadvantages of the salt spray by 
using it in conjunction with other accelerated tests, thus the 
highway agencies and automobile manufacturers have de- 
veloped their own specialized cyclic corrosion In 
these tests, the specimens are rotated among two or three 
separate chambers. In this manner, the coatings receive a 
relaxation period for each of the stresses, as well as receiving 
a variety of stresses. Most of these laboratories are con- 
vinced that these cyclic tests provide a more realistic simula- 
tion of the field exposures for bridges, automobiles or other 
structures. Several of these cycles have recently been re- 

A more sophisticated approach toward cyclic corrosion 
testing is the development and use of specialized test cham- 
bers which automatically produce the desiredcycle. An early 
example is the "Prohesion" cabinet developed by Timmins 
of British Rail." It is now commercially sold in the U.K. and 
the manufacturer and several users have claimed its superior- 
ity over conventional salt spray. In particular, Skeny has 
presented data suggesting that the crystal structure and ap- 
pearance of corrosion products produced in outdoor expo- 
sures is much more closely simulated by the Prohesion cabi- 
net than by salt spray.I4 Other manufacturers have also de- 
signed cabinets with capabilities for introducing cycles of 
salt spray, water (fog) spray, and gases such as sulfur diox- 
ide. 

Natural Atmospheric Exposure Testing 

The vast majority of industrial maintenance coatings are 
exposed under atmospheric conditions. "Real-time" atmos- 
pheric exposures are considered the most reliable by re- 
searchers in the industry, as the coating is tested in the type 
of environment in which it will ultimately be exposed; there 
are no "artificial" conditions imposed on the coated sub- 
strate. The coating is exposed simultaneously to all the po- 
tential stress factors, for example, sunlight (ultraviolet radia- 
tion), rain, dew, atmospheric pollutants (acid rain, ozone), 
and temperature and humidity fluctuations. There are, how- 
ever, some major drawbacks to the use of outdoor exposure 
tests, some of which are quite obvious. These include the 
following: variability of "natural" environment; large num- 
ber of stresses; lack of controls; and slow degradation. 
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VARIABILITY OF ENVIRONMENT: Atmospheric exposures are 
inherently variable. First of all, there are enormous vari- 
ations among different parts of the country (i.e., Florida vs 
California vs the Northeast). A long-term average of tem- 
perature or solar radiation or relative humidity would show 
enormous differences among these locations. Even within a 
smaller geographical area, the proximity of industry or local 
variations in weather patterns also would result in significant 
differences in the exposure environment. Furthermore, stud- 
ies have shown that significant fluctuations will occur even 
at a single test site from year to year or season to season. ''.I6 

This complicates the efforts to establish correlations be- 
tween accelerated tests and exposures in south Florida, which 
has been accepted as the industry standard "natural site." 

MULTIPLE STRESSES: Because of the large number of stresses 
that are acting upon a coating in the atmospheric environ- 
ment, it is extremely difficult to isolate the effects of specific 
stresses. Thus, if a coating fails, it is difficult to determine 
what the most important factor was (i.e., sunlight, condensa- 
tion, thermal cycling, or a combination of these factors). 

LACK OF CONTROLS: This factor relates directly to the 
variability of the exposure. For a test to be most useful, it 
should provide reproducible results with replicate specimens. 
As noted previously, two identical panels exposed at the 
same location at different years or months will not be ex- 
posed to the same environment, and hence not give necessar- 
ily a comparable performance.I6 For planning of a test pro- 
gram, a researcher needs to know that a standard coating will 
degrade in (for example) six months, so that a candidate can 
be judged on its ability to last for a comparable period. This 
type of consistency in performance is difficult to achieve 
using outdoor exposure testing. 

SLOW DEGRADATION: Finally, and perhaps most signifi- 
cantly, the outdoor degradation of most protective coating 
systems is extremely slow. With today's technology, it is not 
uncommon for coating systems to last 10 to 20 years, even in 
aggressive environments. Waiting even five years is not a 
very practical approach to developing new products for the 
industry. 

In some situations where conventional coatings only last 
two or three years, outdoor exposure testing in these same 
environments has proven beneficial. This approach may also 
apply for coatings applied over poorly prepared surfaces or 
under other adverse conditions with consequent expected 
lifetime of only a few years. 

For the majority of applications, outdoor degradations are 
too slow for screening new products. A number of research- 
ers have attempted to speed up the natural process by in- 
creasing the intensity of certain stress factors, while retain- 
ing the multiple stresses imposed by nature. 

Accelerated Natural Exposures 

Some examples of these accelerated natural exposures 
are as follows: water or solution spray; concentrated sun- 
light; concentrated heat (black body temperature); periodic 
immersion; and specialty treatments. 

O U T ~ R  WATER OR SOLUTION SPRAY: Several agencies 
have established tests with periodic spraying of salt, water, 

or acidified water onto specimens exposed in outdoor panel 
racks. This treatment is designed to accelerate the degrada- 
tion induced by a combination of salt, acid, and moisture, 
which are extremely corrosive to exposed steel, and also can 
attack the coating itself. Spray frequency ranges from once a 
week" to several times per day.IR The spraying may be 
automated or manual. Acceleration factors of up to tenfold 
have been attributed to this type of testing, but little con- 
firmed data have been presented.'*, l9  

CONCENTRATED SUNLIGHT: This is a technique in which 
specialized mirrors (Fresnel reflectors) are used to reflect 
sunlight to the location where the panel is exposed. The 
mirrors are rotated to follow the sun, so that the maximum 
amount of UV radiation is rece i~ed . '~ -~ '  This technique was 
commercialized by a testing laboratory based in Arizona. A 
similar unit has recently been developed by a Florida testing 
firm. A variation of the test uses periodic water spray to 
simulate the effect of rain. 

BLACK-BODY RADIATION: In this technique, racks are con- 
structed with heat-absorbing material so that the panels will 
be heated to above the ambient temperat~re.~~ The increased 
temperature will presumably increase the rate of any poly- 
meric degradation or corrosion reactions because of the tem- 
perature dependence of most chemical processes. In this 
test, the panels do not receive increased levels of UV radia- 
tion. This test has been widely used by the automotive 
industry, which has developed several standard test methods. 

SPECIALIZED TECHNIQUES: An example of a specialized 
technique is periodic immersion. A testing agency in Florida 
has developed a device which periodically cascades test 
panels with seawater. This is similar to the outdoor salt 
spray previously described, except that the panels are sub- 
jected to a surge of water which immerses them for a short 
period and has some erosive or washing force. 

METHODS TO EVALUATE DEGRADATION 

Coatings placed in natural or artificial environments will 
be acted upon by various stresses in these environments. 
These include factors such as UV light, moisture from con- 
densation or rain, thermal expansion/contraction, and effects 
of impurities, inhomogeneities, or incompatibilities in the 
film itself. Thus, coatings placed in various environments 
will become damaged. 

Both macroscopic and microscopic damage can be as- 
sessed in experiments to obtain performance data in a short- 
ened time frame.22 

Analytical Techniques for Characterizing 
Coating Performance (Microscopic Damage) 

Several analytical techniques have been developed which 
can be applied to the study of coating performance, and in 
some instances provide early indications of the onset of 
coating failure. In the full report1, these techniques shall be 
divided into the following categories: Electrical and Electro- 
chemical Techniques; Chemical Analysis by Spectroscopy; 
Physical Techniques; and Mechanical Properties. This ar- 
ticle reviews several of the most noteworthy techniques. 
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ELEC~ROCHEMICAL IMPEDANCE SPECTROSCOPY (EIS): EIS is 
the most widely employed AC electrochemical technique. 
EIS is the term used for the study of changes in the faradaic 
resistance of a paint material. This technique is particularly 
well suited to the study of resistance inhibition coatings. As 
the faradaic resistance of a paint film is inversely propor- 
tional to the rate of any electrochemical reaction occurring 
under or within said paint film, it can give a measure of the 
corrosion rate under a paint film, often well before visual 
observation of corrosion is possible. Not only can the tech- 
nique do this, but also it provides a quantitative measure of 
the rate of corrosion. As early and accurate information 
pertaining to the onset of corrosion under a paint film is 
made available, one can design experiments permitting evalu- 
ation of a coating's protective function under a series of 
conditions. This can, in turn, allow more rapid determina- 
tion of both the factors affecting a coating's performance, 
and hence more rapid turnaround in designing effective coat- 
ing systems. Scully gives a fuller description of the advan- 
tages and disadvantages of electrochemical impedance spec- 
tro~copy.~' Other electrochemical methods available are 
DC resistance, dielectric properties, and cathodic disbond- 
ment. 

INFRARED SPECTROSCOPY: There are several related tech- 
niques which are included under this heading. All share the 
strength of infrared (IR) spectroscopy: the ability to finger- 
print, and hence identify specific compounds. Due to the 
rapidity of data acquisition, time dependent changes in the 
chemistry of coatings can be readily followed. Recent devel- 
opments involving Fourier transform (FT) infrared spec- 
trometers and dispersive infrared techniques have made IR 
spectroscopy more amenable to the study of applied coating 
films. Other related techniques having similar utility include 
diffuse reflectance IR, reflection absorption IR, total attenu- 
ated reflection IR, photoacoustic IR, or emission IR spec- 
troscopy. In addition, traditional transmission IR spectros- 
copy can be employed to study transparent films and solu- 
tions, while solid samples capable of being ground to a fine 
powder may be examined by suspension in compressed KC1 
or NaCl as a   el let. 

Added ad;antages of IR spectroscopy, particularly when 
FT techniques and comDuter hardware are available. include 
smaller sample requirements and the ability to 'monitor 
changes in the composition of the coating by subtraction of 
the spectrum of the original state of the coating film. 

NUCLEAR MAGNETIC RESONANCE (NMR): NMR is a tool 
which can detect subtle differences in chemical environ- 
ments of organic species. The technique is based on precise 
measurements of absorption of radio frequency energy of 
solutions or solids placed in a powerful magnetic field. NMR 
spectroscopy has been used extensively as a quality control 
technique for coating products, additives and solvents. Re- 
cent advances in sample preparation could permit certain 
coating materials to be studied as "free film" type solid 
samples. Traditional NMR spectroscopy can certainly be 
employed as a destructive technique, requiring very little 
sample, for the study of changes in the chemistry of the 
polymeric binder of aged or deteriorating coatings, follow- 
ing separation of the pigmentation. The kinetics and proc- 
esses of resin cure can also be followed." 25 

ELECTRON SPIN RESONANCE SPECTROSCOPY (ESR): ESR or 
electron paramagnetic resonance spectroscopy provides in- 
formation on the structure and concentration of free radicals 
formed in polymers as a result of degradation. Like NMR, it 
is based upon the separation of otherwise degenerated en- 
ergy levels (spin states) by an applied external magnetic 
field. In the case of ESR these are electron spin states. ESR 
can determine the presence of low concentration of radicals. 
A principal disadvantage is that ESR measurements must be 
made at low temperatures and the resultant spectra are often 
very difficult to interpret. ESR has been used to follow 
radical processes in the UV irradiation and photodegradation 
of coatings. It may also be employed to study the curing of 
polymers, especially those employing free radical curative 
 agent^?^ 

X-RAY PHOTOELECTRON SPECTROSCOPY (XPS): XPS, also 
known as electron spectroscopy for chemical analysis, de- 
pends on the measurement of binding energies of electrons 
from molecules close to the surface as a result of X-ray 
bombardment. Information can be obtained on the structure, 
chemical bonding, and elemental composition of the surface 
of a sample. Typical sampling depth is 2 nm, significantly 
less than the 5 pm depth achievable with infrared spectros- 
copy. The principal advantage is a near uniform response to 
all elements except hydrogen. Applications for XPS include 
investigation of chemical changes on polymers surfaces due 
to surface modification or weathering. Studies of degrada- 
tion of coatings, corrosion of base metals, and deterioration 
of metals protected by coatings are also p0ssible.2~ Other 
related techniques for studying surfaces are Auger spectros- 
copy and secondary ion mass spectrometry (SIMS). 

SCANNING E L E ~ O N  MICROSCOPY (SEM): SEM is a form 
of microscopy which uses electrons rather than light to de- 
tect the contours and appearance of surfaces. It can achieve 
magnifications of several hundred to one thousand or more 
and gives greater depth of field than optical microscopy.27 
From an adaptation of SEM called X-ray emission spectros- 
copy (XES), qualitative chemical information can be ob- 
tained, identifying the presence of elements with an atomic 
number equal to or greater than sodium. Quantitative data is 
difficult to obtain, but one can obtain data permitting map- 
ping of individual corrosion sites on a sample. SEM and its 
companion or adapted techniques have been employed to 
obtain useful information pertaining to the rheology, mor- 
phology, and chemical make-up of a surface film. 

PHYSICAL TECHNIQUES: There are a number of techniques 
to examine physical properties of coating films. Free vol- 
ume microprobe and related techniques provide information 
about changes in the intramolecular space (free volume) 
degree of swelling, which can be related to extensive 
~rossl inking.~~ 

Infrared thermography should not be confused with infra- 
red spectroscopy, but is a powerful technique for detecting 
nascent underfilm failure due to corrosion or blistering. The 
sample specimen is heated and the thermal emissions evalu- 
ated using a thermographic camera. Corrosion spots and 
blisters can be distinguished from nondeteriorated coating 
areas due to their different thermal conductivities and emis- 
sions. Similarly, air-filled blisters can often be distinguished 
from water-filled blisters. Sensitivity increases with tem- 
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Table l-Survey Results-Corrosion Tests 

Salt Spray Immersion Humidity 

Some Frequent Some Frequent Some Frequent 
Use Use Use Use Use Use 

Paint Users ........ 74% 28% 66% 38% 31% 16% 
Manufacturers ... 87% 76% 87% 63% 79% 50% 
Suppliers ........... 78% 67% 44% 44% 44% 33% 

- - - - - -  
Overall .............. 74% 52% 70% 49% 43% 31% 

perature, but decreases with coating thickness. Highly con- 
ducting coatings such as inorganic zinc-rich primers may not 
yield good results for detection of corrosion spots. A major 
attraction of this method is the potential for detecting defects 
thermographically which are not visually detectable?" 

A related technique, thermal wave microscopy, is a labo- 
ratory method for detection of small corrosion spots under a 
coating. It accomplishes this by measuring the local thermal 
expansion of a surface induced by exposure to a focused 
modulated beam such as an electron beam or a laser?' 

MECHANICAL PROPERTY 
MEASUREMENT TECHNIQUES 

CANTILEVER BEAM-Internal stresses can develop in paint 
coatings as a result of solvent evaporation causing the coat- 
ing to shrink. The Tg increases above ambient temperature 
impeding the shrinking process, causing internal stress re- 
sulting in coating cracks, adhesion failure, etc. Cantilever 
beam measures the internal stresses by coating the paint film 
onto thin metal strips and measuring the resulting deflection 
of the substrate as the coating dries. The technique is suit- 
able for both thermoset and thermoplastic  coating^.'^ 

TORSIONAL BRAID ANALYSIS-Torsional braid analysis pro- 
vides information concerning the mechanical properties of 
polymers and coatings-in particular accurate T . Differen- 
tial Scanning Calorimetry (DSC) of highly crossfinked poly- 
mers (e.g., alkyds) does not yield accurate Tg (for example, 
DSC of alkyd yields Tg of fatty acid segments only). Dy- 
namic mechanical analyses such as torsional braid provide 
the only accurate means of Tg of highly crosslinked coatings. 
Since Tg changes are associated with film aging, torsional 
braid provides considerable accelerated aging information at 
relatively low cost. Samples can be measured as free films 
or wet coatings, supported on a glass braid (torsional braid).29 

Early Detection of Degradation 

In their comprehensive review of nonelectrical measure- 
ment techniques, McKnight, Martin, and Nguyen2' note that 
many of the analytical techniques have been used success- 
fully to characterize the degradation of relatively pure poly- 
meric materials. Because organic coatings are more com- 
plex than polymers, applications of these techniques (to 
coatings) have been more limited and less successful. Con- 
sequently, there is little data relating early property changes 

to in-service performance. The authors concluded, "because 
of the complexity of the degradation of coating systems, a 
combination of methods will be needed to characterize early 
degradation to the extent that service life prediction of coat- 
ing systems can be based on these measurements." 

New Techniques for Assessing 
Macroscopic Damage 

Conventional techniques for assessing macroscopic dam- 
age are primarily based on comparisons to a visual standard. 
One example is ASTM D610lSSPC VIS 2 for rust rating. 
This well-known standard consists of a series of diagrams 
with relatively uniformly spaced rust spots corresponding to 
various fractional areas of the surface (i.e., 0.3%. 0.1%, 
0.3%, I%, etc.). Each of these percentages is assigned a 
numerical grading starting from 10 (perfect) to 0 (complete 
failure). 

Recently, there have been a number of new techniques 
developed for visual assessment. These techniques are in- 
tended to reduce the subjective nature of visual assessments 
and to make them more suitable for use on typical structures. 
The examples discussed are as follows: quantitative visual 
assessment by grid overlay; quantification of defects by 
computer image processing; diagrams on extent and distri- 
bution of corrosion; and photograph reference standards for 
structures. 

QUANTITATIVE VISUAL ASSESSMENT BY GRID OVERLAY: One 
technique uses a transparent grid wbich is laid over the 
panel. A count is made of the number of boxes containing a 
defect (e.g., rust spot or blister). The individual grid ele- 
ments are of 0.1 to 0.2 inches in width (2-112 to 5 mm). 
Thus, for a 3 x 5 in. area there would be approximately 500 
squares. This technique provides a semiquantitative esti- 
mate of the portion of the panel or test area wbich is rusted or 
blistered. The technique has been used for evaluating degra- 
dation of coatings in various testing programs.gO " Direct 
comparisons between this technique and the conventional 
methods (ASTM D714 and D610/SSPC VIS 2) indicated 
clearly the improved accuracy with the grid overlay tech- 
nique. Moreover, use of the grid forces the evaluator's eye to 
examine the entire panel more carefully and results in the 
detection of tiny defects which would be missed in a cursory 
visual examination. 

QUANTIFYING DEFECTS BY COMPUTER IMAGE PROCESSING: 
Computer image processing of corrosion defects is an exten- 
sion of the quantitative visual examination previously de- 
scribed. In this technique, an image is made of the surface to 

Table 2--Survey Results -Weathering Tests 

Weather Chambers UVICondensation Other Cyclic 

Some Frequent Some Frequent Some Frequent 
Use Use Use Use Use Use 

- -  

Paint Users ....... 47% 19% 25% 9% 9% 0 

Manufacturers ..53% 37% 71% 68% 21% 0 

Suppliers .......... 56% 44% 56% 44% 11% 0 
- - - - - -  

Overall ............. 44% 32% 46% 35% 13% 0 
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als who had expressed interest in coatings evaluation. Over 
Table 3--Suwey Results-Miscellaneous Tests 

Cathodic Disbondment 

Frequent Some 
Use Use' 

Pa~nt Users ............ I3 25 

........ Manufacturers 5 32 

Suppliers ............... I I I I 
- - 

Overall .................. 10 27 

AC Mechanical Thermal 
Impedance Testing Analysis 

-- p~ .. - - 

Some Some Some 
Use' Use' Use' 

-- 

0 25 13 

I I 37 I I 

0 22 33 
- - - 

5 28 12 

Occa\lonal urc only. No respondents rcpored frcquent usage o l rny  of these tebt, 

be analyzed. This can be from a photograph, a video camera 
still, or from direct projection onto a surface to be rated. The 
image is digitized into gray levels ranging from white to 
black in approximately 100 increments. The operator then 
selects a gray level which represents the lightest shade de- 
picting corrosion (assuming corrosion shows up darker than 
uncorroded areas). The computer then komputes the per- 
centage of the surface which is corroded (or otherwise de- 
graded) based on the percentage of thearea which is as dark 
or darker than the selected gray level.'' Early results showed 
that this technique could successfully be used in laboratory 
studies of corrosion and blistering occurring in salt fog tests. 
More recently, researchers have ised the computer imaging 
to evaluate photographs of portions of structures in various 
stages of degradation. 

EXTENT AND DISTRIBUTION DIAGRAMS: The standard method 
for evaluating rust (ASTM D610ISSPC VIS 2) has been 
criticized because it depicts a uniform distribution of rust. 
Consequently, several attempts have been made to develop 
diagrams which take into account the nonuniformity of 
degradation. One of the more successful efforts was initially 
developed by a marine paint company for evaluating ship- 
board coatings. In this technique (which has been issued as 
ASTM F1130) there are two sets of diagrams. The overall 
extent diagrams depict the total portion of the area which is 
affected by the corrosion (or defect). A second set of dia- 
grams depicts the "extent within the affected areas." These 
diagrams have been used successfully for evaluating the 
condition of ship hulls and other components and are now 
being evaluated by other government agencies for use on 
buildings and industrial structures. 

PHOTOGRAPHIC REFERENCE STANDARDS OF STRUCTURAL 
COMPONENTS: Structures such as highway bridges are not 
readily evaluated by simple percentage corrosion diagrams, 
because of the complexity of the structural shapes. Virginia 
DOT has recently developed an alternative procedure based 
on a new type of photographic standards.'' 

INDUSTRY PRACTICE IN ACCELERATED TESTING 

In addition to examining advances in the technology of 
accelerated testing, the FSCT study also sought to determine 
the extent of usage of the more conventional test methods. A 
written questionnaire was sent to several hundred individu- 

100 responses were received. 
There were 12 different test methods, each of which was 

cited by at least three respondents. These can be divided into 
categories as follows: Corrosion Testing Chambers-salt 
spray cabinet, immersion, and humidity/condensation; Addi- 
tional Corrosion Tests-cathodic disbondment, AC imped- 
ance, and sulfur dioxide and moisture; Weathering Tests- 
Weather-Ometer, UV radiation-condensation, and other cy- 
clic tests; Thermal and Mechanical Tests-thermal expan- 
sion/contraction, mechanical testing, and thermal analysis. 

Responses are presented in Tables 1-3, and subcatego- 
rized according to whether the respondent was from a user 
agency, a paint manufacturer, or a raw materials supplier. 
Overall, the salt spray and immersion are the most com- 
monly used tests in the industry. Interestingly, among users, 
immersion testing has a higher incidence of frequent use 
than salt spray, with the latter used more by manufacturers. 
Humidity testing is used much more widely by manufactur- 
ers than by users of paints. 

In the area of weathering, the weather chambers and the 
UV/condensation cabinets are about equal overall. How- 
ever, users favor weather chambers by about a two to one 
margin, whereas manufacturers show greater use of the UV/ 
condensation type. Manufacturers also show the highest 
incidence of using other cyclic weather tests. 

The survey showed that cathodic disbondment is a rela- 
tively widely used test by both users and manufacturers, 
whereas AC impedance, which requires a greater capital 
investment and sophistication, is used almost exclusively by 
manufacturers. Mechanical testing also is widely used (28% 
overall). Because of the small number of respondents, the 
data on raw material suppliers is not accorded much weight. 

Respondents to the survey were also asked to indicate 
how they utilized the results of accelerated tests and what 
tests were most heavily relied upon. As shown in Table 4, 
there was a wide diversion of uses for accelerated tests. 
Overall, they are most often used as the major means for 
evaluating new product performance. Users, however, rely 
on accelerated tests primarily for quality control and confor- 
mance to specifications. 

The accelerated test most heavily relied on is, by a fairly 
wide margin, the salt spray test. Other tests widely relied 
upon include accelerated weathering (both Weather-Ome- 
ters and UV/condensation tests) and immersion. Outdoor 
exterior exposures, including fence test and service tests, 
were cited by about 12% of the respondents. 

The survey also included a question about the use of 
statistics for evaluating, correlating, and predicting coating 

Table 4--Survey Results--Major Uses of Accelerated 
Testing Data 

Quality Major Evaluation Supplement to 
Control Screening New Products Field Tests 

................ Paint Users la 3 2 4 

........... Manufacturers 4 2 1 3 
Suppliers ................... 4 I 2 3 

(a) Ranked in order a l  importance ( 1  =most important) 
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performance data. The response indicated that statistical 
methods are very rarely used in coating evaluations. About 
80% of the respondents either did not fill in the blanks or 
responded "none" to the question on statistics. Approxi- 
mately 10% of the respondents indicated that they compare 
candidate coatings to known or standard coatings, but this by 
itself does not demonstrate any use of statistics. Fewer than 
10% of the respondents listed any actual statistical tests; 
those named were t-test, analysis of variance, and linear 
regression, which are all fundamental statistical techniques. 
Three respondents noted the use of standard deviation, which 
is not actually a statistic, but at least shows that the user 
recognizes the need for some measure of the uncertainty. A 
few of the comments (e.g., "use statistics only in quality 
control" or "too few samples for statistics") indicate that the 
individuals are aware of statistical methods but did not util- 
ize them in evaluating coating performance. 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions on Accelerated Methods 
For Degradation by Corrosion 

THERE IS A COMPELLING NEED FOR VALID SHORT-TERM 
EVALUATI~N PROCEDURES: Restrictions on VOC and other 
paint components have forced manufacturers to replace many 
of the standard industry products such as lead-based alkyds 
and conventional vinyls, epoxies and urethanes. The indus- 
try has expended millions of dollars to develop new tech- 
nologies to meet these requirements, but owners are reluc- 
tant to adopt them because they do not have the long-term 
field experience of the systems they are replacing. Thus, 
both manufacturers and owners must have available short- 
term tests which can provide a good indication of the long- 
term durability and integrity of protective coatings. Other- 
wise, they must use lower technology coatings (e.g., long-oil 
alkyds or phenolic oils) or risk early and costly premature 
failures with application of unevaluated systems. 

CURRENTLY USED ACCELERATED METHODS DO NOT MEET 
THE INDUSTRY NEEDS FOR RELIABILITY, ACCURACY, OR REPRO- 
DUCIBILITY: The most commonly used accelerated corrosion 
test methods are salt spray and condensation/humidity test- 
ing (along with immersion testing). In particular, the salt 
spray is heavily relied upon to determine coating perform- 
ance, and is often equated with corrosion resistance. The de- 
velopers and users of these tests, however, have not pro- 
duced evidence that the tests can correlate with exterior 
exposures or predict long-term performance of protective 
coatings. In fact, the bulk of the studies show that salt spray 
does not correlate with exterior exposure, even at marine 
environments. There is also a lack of evidence that these 
tests give consistent reproducible results from one instru- 
ment to another and one time to another. 

SALT SPRAY AND OTHER TESTS ARE USED IN SPITE OF KNOWN 
SHORTCOMINGS: There is widespread recognition within the 
industry of the deficiencies of salt spray and humidity test- 
ing. Several raw material and coating manufacturers have 
expressed their frustration at being required to develop for- 
mulations that provide good salt spray resistance, rather than 
optimizing the formulations to give the best exterior per- 

formance. The most common reason given for continued use 
of these tests by raw material manufacturers and coating 
manufacturers is that their customers (the paint manufactur- 
ers and owners/specifiers, respectively) require them in their 
specifications. The customers respond that this is the stan- 
dard that has been presented by the industry as the ultimate 
test, and that it has been used historically for this purpose. 

NEWLY DEVELOPED CYCLIC TESTS SHOW SIGNIFICANT PROM- 
ISE: Two different approaches have been developed, both 
using the concept of a cyclic exposure to the most aggressive 
corroding agents. Cyclic corrosion cabinets, initially devel- 
oped in the U.K., have been touted in publications which 
report that these instruments give better representation of the 
type of degradation that occurs in exterior exposures. These 
tests have not been widely used in the U.S., and the claims 
have not been adequately verified. The second approach 
utilizes a periodic solution spray on surfaces exposed at 
outdoor test facilities, thereby intensifying the attack and in- 
creasing the rate of degradation. These techniques have also 
received favorable literature review but have not been ex- 
perimentally verified in well-controlled experiments. 

THE USE OF STATISTICS IS PRACTICALLY NONEXISTENT IN 

COATING EVALUATION: The results of the survey indicated that 
over 90% of the industry does not use statistics nor recognize 
the need, or importance, of statistics in evaluating perform- 
ance data. The basic principles of scientific measurement 
and comparison also are widely disregarded when evaluating 
coating performance. As a consequence, many experimental 
results are not valid, and the conclusions are not reliable. For 
example, conclusions based on a comparison of a single test 
panel per coating have an extremely high chance of being 
erroneous. Groups and individuals making formulation, 
marketing, or procurement decisions based on such data run 
very high risks of making the wrong choice. In addition, a 
substantial amount of money is being wasted on testing that 
does not measure up to standards for valid measurement and 
evaluations. 

Conclusions on Coating Characterization 
Techniques 

MANY NEW AND SOPHISTICATED TECHNIQUES HAVE BEEN 
AND ARE BEING DEVELOPED: New analytical and instrumental 
methods for characterizing polymeric materials and organic 
chemicals are being increasingly utilized for coatings evalu- 
ation. A few, which are considered to have high potential for 
improving the understanding of coatings, include the follow- 
ing: electrochemical impedance spectroscopy, electron spin 
resonance, attenuated total reflectance infrared spectroscopy, 
and infrared thermography. Each of these techniques ad- 
dresses a different aspect of the science of evaluating, moni- 
toring, or predicting performance. 

MOST TECHNIQUES ARE SUITED PRIMARILY FOR RESEARCH, 
NOT ROUTINE EVALUATIONS: Characterization techniques are 
designed to study fundamental properties of coating materi- 
als (e.g., oxidation state, electrical potential or resistance, 
presence of free radicals, visco-elastic properties.) Thus, 
they may help us in understanding the processes of film 
formation, degradation, or corrosion, but most of them are 
not suitable for routine examination of coating performance. 
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For most of these, the equipment is expensive, and the con- 
ducting and analysis of the experiments requires consider- 
able expertise and experience. Thus, they are not likely to be 
used for full-scale comparisons of candidate formulated coat- 
ings. One of the important goals, however, is that these 
sophisticated characterization techniques may be suitable for 
evaluating the validity of short-term accelerated tests. The 
latter would then be amenable to being used by owners, 
manufacturers, and other groups in the industry who have the 
practical need for reliable data on performance evaluation. 

Recommendations for Coating Evaluators 

Based on the preceeding, it is imperative that organiza- 
tions and individuals within the protective coatings industry 
take specific actions. Recommendations are presented for 
three groups: those who perform the tests, those who utilize 
the results, and industry at large. The former includes pri- 
marily paint manufacturers and raw materials suppliers, but 
also pertains to users, who conduct their own evaluation 
programs. The second group includes owners and specifiers, 
that is, those who are ultimately responsible for establishing 
and verifying qualification tests and performance standards 
for coatings. 

BETTER STATISTICS ARE ESSENTIAL: There needs to be a 
greater recognition and utilization of statistical methods in 
the design and analysis of experiments. It may not always be 
possible to use a large number of replicates, but at the very 
least evaluators should be aware of the limitations of their 
studies and the expected precision and validity of the results. 
There are numerous examples and illustrations of the use of 
standard statistics on coatings evaluation. They are not mys- 
terious, exotic, or a mathematical maze. They are part and 
parcel of good scientific experimental procedures. It must 
also be recognized that statistics must be used along with 
practical experience and common sense. 

IMPROVED PREPARATION AND OPERATION TECHNIQUES: Many 
evaluators are not sufficiently meticulous about the experi- 
mental procedures. In particular, the methods for preparing 
specimens and conducting accelerated and other tests are not 
performed in accordance with the requirements of the manu- 
facturer or the industry standard (e.g., ASTM B 117 for salt 
spray testing). This, by itself, can invalidate any test result. 
One approach is for more laboratories to participate volun- 
tary laboratory accreditation programs. 

ACCELERATED TEST SHOULD BE USED WITHIN KNOWN LIMI- 
TATIONS: TOO manv evaluators are not aware of. or innore. the - .  
limitations of saltspray, humidity, and other laboratory tests. 
These tests are at best suitable for screening of products and - A 

for quality control tests. In particular, salt spray testing has 
essentially no value for predicting exterior performance, and 
its use for that purpose or for the general evaluation of 
corrosion protection should be discouraged. The most com- 
monly used accelerated weathering tests (weather chambers 
and ultraviolet/condensation cabinets) have shown some value 
for screening coatings but for these also, the user must be 
aware of specific limitations due to wavelength and other 
effects. 

COMBINATION AND CYCLIC TESTS ARE CONSIDERED BEST FOR 

PRELIMINARY EVALUATION: Although no tests have been proven 

to provide even moderately good correlation with exterior 
exposures, the general consensus is that a sequence of expo- 
sure environments is more realistic and gives better results 
than a constant stress test such as salt spray. Tests which 
have shown some positive results include several of the 
following conditions: salt spray, dry period, salt-free high 
humidity, cold or freeze, and ultraviolet light. Caution should 
be exercised when using these techniques, as their primary 
benefit is still likely to be for preliminary screening among 
large numbers of candidate coatings. 

EXTERIOR EXPOSURE TEST NEEDED TO CORROBORATE PRE- 
LIMINARY DATA: Because of the lack of proven correlation 
with accelerated tests, decisions on marketing, procurement, 
or service application should ultimately be based on exterior 
tests in representative environments. These can be done on 
test fences, on representative structural elements (e.g., I- 
beam sections), or as patches or sections of actual structures 
in service (listed in order of increasing preferences). For 
evaluation of weathering effects (e.g., gloss or color reten- 
tion), ASTM and other results indicated that up to 24 months 
may be needed to give adequate differentiation among dif- 
ferent types of coatings. A similar time frame is recom- 
mended for evaluating corrosion protection of coatings. 

STANDARD CONTROL PAINTS REQUIRED FOR ALL TYPES OF 

TESTING: Exterior exposure environments are highly variable 
from year to year and location to location. Therefore, in any 
type of testing, it is essential that coatings be compared to a 
system of known performance which has been accepted as 
an industry or company standard. Controls also are highly 
recommended for accelerated testing because various studies 
have shown that there also is a high degree of variability in 
salt spray, humidity, and other commonly used accelerated 
testing chambers. 

Recommendations for Coatings Users 
and Specifiers 

BECOME KNOWLEDGEABLE ABOUT COATING PERFORMANCE 
EVALUATION: The selection and procurement of coatings is an 
extremely important part of the overall operation of a plant 
or facilitv. Oreanizations incur substantial costs for materials . L. 

and for labor of application, and the consequences of poor 
material selection can be many times more costly in terms of 
equipment down time, product contamination, and rework 
costs. Thus, those responsible for testing and procuring the 
coating should be knowledgeable in the technology of test- 
ing. This knowledge can be acquired by attending courses, 
lectures, participating in technical societies, and by regularly 
receiving technical literature. It is the responsibility of the 
upper management of these organizations to insure that prop- 
erly trained individuals are involved in these activities, either 
as employees of the owner, as consultants, or by other ar- 
rangement. 

DEMAND BETTER DATA: AS noted previously, a common 
complaint of coating and raw material suppliers is that the 
owners require tests that are not appropriate. Owners' repre- 
sentatives should carefully consider the need for tests such as 
salt spray as a performance requirement. If owners demanded 
more scientific evidence of coating performance, then the 
suppliers would produce it. Owners are in a position to 
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demand that data be furnished on number of replicates, 
standard deviation, types of controls used, calibration of 
instruments, and design of experiments. Many manufactur- 
ers' technical personnel are aware of the deficiencies of their 
own testing programs and would welcome the opportunity 
and challenge to develop more scientifically valid experi- 
ments. 

General Recommendations for Industry 

EDUCATE USERS AND MANUFACTURERS: AS presented in this 
article and the referenced report,' there is a considerable 
body of knowledge and technology pertaining to the meth- 
ods of producing degradation, of characterizing and evaluat- 
ing coatings, and of analyzing data. To a large extent, the 
users and manufacturers are not knowledgeable about this 
technology and are not properly utilizing it. As a first step, 
there needs to be better dissemination of the problems with 
current practice and the availability of better technology. 
This dissemination can be accomplished by conferences, 
workshops, and articles; however, these items themselves 
require a major commitment by the owners, manufacturers, 
and service organizations that such an effort is worth the 
effort and expense. We believe that strong justification can 
be made on behalf of such efforts. 

ENCOURAGE AND SUPPORT METHOD DEVELOPMENT: Another 
important conclusion is that there is a great need for im- 
proved techniques and equipment for coating evaluation. 
These needs are in each of the three areas discussed: produc- 
ing degradation, evaluating and characterizing coatings, and 
analyzing results. Some of these techniques are being devel- 
oped by individual companies and government agencies. 
However, there needs to be a stronger industry-wide pro- 
gram to facilitate the development of the technology. These 
can be in the form of cooperative research and development 
programs or by greater attention to exchange of information 
among active research and development groups and techni- 
cal associations. 

SUMMARY 

This article reviewed several different approaches for 
inducing and characterizing degradation of a protective coat- 
ing system. 

Degradation can be induced by artificial accelerated ex- 
posure, natural unaccelerated exposure, and accelerated natu- 
ral exposure. Artificial exposures or accelerated tests which 
apply a "constant" stress, while widely utilized, have been 
criticized because, under real conditions, stresses are con- 
stantly changing. Accordingly, there has been a surge of 
interest in cyclic corrosion tests and cyclic weathering tests. 
Most of the cyclic corrosion tests utilize salt spray as one of 
the components of the cycle. Variations include manual or 
automated drying-out periods, or addition of other stresses, 
such as humidity, ultraviolet, immersion, or freezelthaw. 

Outdoor exposure testing, although often considered the 
most reliable means of evaluating performance, also has 
some significant drawbacks, including the variability of the 
environment, the large number of stresses present, the lack 
of control systems, and slow degradation. A hybrid approach 
to testing combines the features of both accelerated and 

natural testing. Examples include spraying water or solution 
on outdoor panels, and concentration of solar radiation. 

Coatings degradation can be evaluated for microscopic 
damage or macroscopic damage. Analytical techniques for 
microscopic damage include: electrochemical impedance 
spectroscopy, infrared, nuclear magnetic resonance, electron 
spin resonance and other spectroscopies, thermography, and 
cantilever beam. New techniques for assessing macroscopic 
damage include quantitative visual assessments, computer 
imaging process, diagrams of extent and distribution of 
damage, and photographic reference standards. 

Current practice in accelerated testing by paint users, 
paint manufacturers, and raw materials suppliers was evalu- 
ated via a questionnaire mailed to a large number of repre- 
sentatives. The most commonly used corrosion tests are salt 
spray and immersion. Accelerated tests are most often used 
as the major evaluation for new products, with the salt spray 
test being the one most relied on by all groups surveyed. For 
the vast majority of testing of protective coatings, no statisti- 
cal analysis methods are used. Recommendations are given 
for coating evaluators, coating end-users, and the industry at 
large for improving the practice of accelerated testing of 
coatings. 
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INTRODUCTION 

The coatings industry is the most mature of the polymer- 
related industries. Yet, in spite of the development of many 
surfaces that do not require protective or decorative coatings, 
the coatings industry continues to grow. Fortunately, steps 
have been taken to record the history of this important indus- 
try via museum exhibits' and books.2 Opportunities were 
provided for discussion of progress in the Annual Meeting 
and Paint Industries' Show in New Orleans, LA, sponsored 
by the Federation of Societies for Coatings Technology? the 
16th Annual Water-Borne and Higher-Solids Coatings Sym- 
posium: progress review of previous years,' a homestudy 
course sponsored by the National Association of Corrosion 
Engineers, and the establishment of the Joseph A. Vasta Me- 
morial Scholarship which will rotate yearly between Univer- 
sity of Southern Mississippi, University of Missouri-Rolla, 
University of Detroit, Eastern Michigan University, and 
North Dakota State University, and new coatings 

In a comprehensive report, R.P. Savage has called the 
coatings industry, which is a major consumer of polymers, a 
microcosm of the chemical industry.I0 Coatings production 
has continued to grow during the past decade and is ap- 
proaching the $12 billion level. However, while coatings 
imports were much less than exports in the past, these sales 
data are now essentially in balance. 

According to the Freedonia Group, the U.S. coatings 
industry will produce 12 billion gallons of paint at a value of 
$13.5 billion in 1992. The present consumption of coatings 
is 15 literslper capita in North America, 10 literslper capita 
in Eastern Europe, and 1 literlper capita in the Far East. The 
four leading producers account for over 30% of the U.S. 
production of coatings. 

The sales in million dollars, by the leading coatings pro- 
ducing firms in 1989 were as follows: 

'Departmen1 of Polymer Sclencc. P O  Box IW76. Hal~ohurg. MS 39406-W76. 

584 
133 
121 

RPM ........................................................................................ 97 
Standard Brands .......................... .. ....................................... 76 
Pratt and Lambert 

Guardsman .............................................................................. 48 

Architectural coatings account for 50% of coating ship- 
ments but account for only 40% of the total dollar value. 
Products coatings (OEM) account for 36% and special pur- 
pose coatings account for 15% of the annual coatings pro- 
duction." 

The number of U.S. paint companies has declined from 
1459 in 1967 to about 900 in 1989. The U.S. paint industry 
employs more than 60,000 workers. 

European companies produced over five million tons of 
paint in 1988. The production of individual European na- 
tions in (thousands of tons) is shown as  follow^:'^ 

............................................................................. West Germany 1.2 
.......................................................................................... Italy 0.95 

UK .............................................................................................. 0.86 
Fra 
Ne 

...................................................................................... Belgium 0. I5 
Other EC .................... .. ........................................................... 0.87 
Other Western Euro 58 

Japanese companies produced 2.9 million tons of organic 
coatings in 1987. 

The production of powder coatings increased from one 
million pounds in 1960 to 100 million pounds valued at $33 
million in 1988." 

Over 500 million pounds of hot melt coatings were pro- 
duced in the U.S. in 1988.14 The coatings and adhesives 
industries used 430 million pounds of synthetic latex in 1988 
and it is anticipated that this volume will increase to 550 
million pounds in 1993. 

The total North American sales of adhesives and sealants 
in 1987 was $4.7 billion. The worldwide value was about 
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$10 billion.I5 The sales outlets, in million dollars, was as fol- 
lows: construction (440), automotive (390), packaging (365), 
aerospace (190), electronics (150), and other (195). The 
product mix for adhesives and sealants was as follows: epox- 
ies (24%), hot melts (16%), polyvinyl butyral (14%), poly- 
urethanes (14%), silicones (11%), polysulfide (5%), and 
other (I 6%). 

The total employment by the adhesive and sealant indus- 
try in the U.S. is 21,000. There are 600 formulators operat- 
ing in 700 U.S. adhesive and sealant plantsI6 which produce 
about 11,000 individual products.17 

Water-borne architectural paint, special purpose coatings 
and solvent-based architectural coatings account for 34%, 
16%, and 14%, respectively, of the U.S. paint and coatings 
cons~mption.'~ The principal resins used in U.S. coatings are 
alkyds (26%), acrylics (20%), vinyls (17%), epoxies (8%), 
polyesters (8%), and polyurethanes (5%). The total solid 
resins consumed by the U.S. coatings industry in 1987 was 
1.2 million tons.'" The principal solvents used by the U.S. 
coatings industry are aliphatics, hydrocarbons, naphthenes 
(22%), toluene (15%), ketones and esters (25%), alcohols 
(12%), and xylene (11%). Almost two million tons of sol- 
vents were used by the U.S. coatings industry in 1987. 

Because of a host of regulations on volatile organic com- 
pound (VOC) content of coatings, the amount of organic sol- 
vents used by the U.S. coatings industry is decreasing. The 
National Paint and Coatings Association (NPCA) has asked 
the U.S. Congress to adopt a national goal in its Clean Air 
Act in which the VOC emissions could be reduced by 25% 
over the next five years?" In addition to reduction of solvent 
content by the use of water-borne, powder, and higher solid 
coatings in order to meet regulations, attempts have been 
made to replace part of the organic solvent by carbon diox- 
ide?' 

The additional technology needed to produce compliance 
coatings, low profit margin, and acquisitions have reduced 
the number of coating producing firms. Some of these ac- 
quisitions include the following: Products Research Chemi- 
cals by C0urtaulds,2~ Reliance Universal by Akzo, Tiszai 
Vegyr Kombirat by Akzo,2' Whittaker Coatings by Sherwin- 
Williams, NL Industries (Spencer Kellogg) by Dainippon, 
U.S. Paint (Grow) Group by Nippon Oil and Fats, Whittaker's 
Ram Gel Division and Jamestown Coatings by Lilly, 
McCloskey by Valspar, Olympic and Lucite (Chlorox) by 
PPG, Kp-Coat by RPM, High Performance Coatings Divi- 
sion of Reliance Universal by Hemke1,24 and Casco Nobel by 
PPG. DeSoto plans to sell its consumer paint business and 
concentrate on industry coatings. DSM is expanding its 
polyester powder coatings production to 10,000 tons at 
Athens, GA. ICI has joined with LNPO to create a coatings 
marketing center operation in Leningrad. 

ICI, which is the world's leading figure in the worldwide 
$1.4 billion annual can coating business is globalizing its 
acti~ity. '~ The leading producers of can coatings in millions 
of liters are as follows: ICI (100). BASF (40), Midland (32), 
Valspar (30), Toyo Ink (20), PPG (20), Int Paint (15). and 
DNIC (12). 

The annual U.S. production of 27 billion metal food cans 
is increasing. 

Can coaters and automobile finishers are emphasizing 
water-borne coatings. Du Pont with annual sales of $1 billion 

to the automotive industry has established an automotive 
products laboratory at Troy, MI?" 

The presence of water soluble cellulosics affects the graft- 
ing of polymers in latex ~ystems.2~ The Mattiello Lecture in 
1989 was presented by Marco Wismer who was responsible 
for the development of cationic electrodeposition coatings. 
The temperature of the cathode increases as the voltage is 
increased in this electrodeposition process.ZR Void contain- 
ing latex particles, produced by core-shell emulsion tech- 
niques, can be characterized by disk centrifugation.'" Good 
rubber-metal bonds have been produced in water-borne sys- 
tems?" A new water based crosslinkable acrylic coating has 
been described." Tests for viscosity of water-borne coatings 
have been described3* and the crosslinking of water-borne 
acrylic coatings has been discussed?"ASF is producing 
water-borne coatings for automobiles at Sainte Therese P.Q. 
in Canada and is supplying comparable coatings for GM 
plants in St. Louis, MO and Spring Hill, TN.34 Cationic elec- 
trodeposition of coatings which was first used for coating 
large appliances is now being used by the automobile indus- 

The use of amino crosslinking agents in high solids coat- 
ing systems has been described.16 Alkaline stable water 
thinnable alkyds are available." Nonaqueous dispersion of 
polymeric microgels are being used as film formers in archi- 
tectural paints.38 

Powder coatings are more widely used in Europe than in 
Japan or the U.S. The predominant thin powder coatings are 
based on epoxy, epoxy-polyester and acrylic, and isocyanu- 
rates. PVC and nylon are used for thick powder coatings.?" 
The use of organic coatings for aircraft has been re~iewed.4~ 

Over 1.4 million tons of pigments and fillers were used by 
the U.S. paint industry in 1987.4' The percentage of these 
additives used by the U.S. paint industry is as follows: tita- 
nium dioxide (30%), calcium carbonate (19%), clay (16%), 
talc (lo%), and silica (6%). It has been estimated that the 
sales volume of titanium dioxide will exceed $20 billion by 
the year 2000. 

The use of microcrystalline cellulose as a filler in coatings 
is being investigatedat Eastern Michigan University. 6- 
crocaceous iron oxide which forms overlapping plates, which .. -. 
is mined in Arizona, is more finely divided than the Euro- 
pean source which has been used to protect the Eiffel Tower 
against corrosion.4' The effect of fillers on the properties of 
coatings has been in~estigated.4~ The dispersibility of pig- 
ments is dependent on the character of their ~urfaces.4~ 

Kaolin, talc, and attapulgite are used as extenders and 
thi~keners.4~ Flocculation gradient technology and infrared 
and scaling techniques have been used to determine the 
mean size and degree of dispersion for iron oxide ~igments.4~ 
The effect of fumed hydrophobic silica on the properties of 
coatings has been investigated!' 

The accumulation of sulfur compounds below the primer 
layer in coatings, exposed to sulfuric acid, has been re- 
p0rted.4~ The lowering of VOCs of air drying alkyds by the 
incorporation of liquid crystalline groups has been investi- 

The rate of dissolution of thin methacrylic coatings 
was investigated by the use of laser interferometry?" CPVC 
and statistical formulation design data have been used to 
develop improved coatings formulations?' 
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PROGRESS IN COATINGS TECHNOLOGY: 1989 

Techniques for the characterization of functional groups 
and critical coagulation concentration of coating systems 
have been rev ie~ed .~?-~ '  Athey used data from swelling of 
20 small film squares in seven different solvents to deter- 
mine Hansen solubility parameters.s4 

New information is available on the synergistic cosolvency 
and solution parameters of polyamide resins (6=9.9 H).Ss 
Chemiluminescence has been used as a quality assurance 
tool for thermosetting coatings.sh The determination of in- 
trinsic viscosity of acrylic acid copolymers has shown that a 
rigid rod structure exists at a pH of 8.7.57 

FTIR in conjunction with IR microscopy has been used to 
study coatings defects.sS The cure of coatings has been 
monitored by a series of instrumental analytical  technique^?^ 

A new sputtering process has been developed by Nippon 
for coating organic polymer films with  metal^.^ Transpar- 
ent aluminum coatings have been deposited by use of plasma 
or electron beam techniques."' A new antifouling marine 
coating has been devel~ped!~ 

A modified silicone coating, with a nonstick surface (Kiss 
Coat) which adheres to other coatings is available."' The 
bonding of polyethylene to metal substrates has been im- 
proved by the introduction of a mercaptoester groupM and by 
passing the polyolefin through a fluorine-containing gaseous 
atmosphere." 

The use of photoinitiators to promote ultraviolet radiation 
curing" and cationic radiation curing of epoxidized polybu- 
tadiene has been described.67 Techniaues for formulating 
hydroxyl-terminated polymers have bekn discu~sed.6~  he 
maximum lifetime of PVC plastisols has been shown to be 
15-20 years."  herw win-~illiams is investigating the in- 
mold coatings of two-component polyurethane moldings. 
This technique was demonstrated by Krauss-Maffie at the 
National Plastics Exp0sition.7~ 

An absorbent bandage, with a porous inner layer of poly- 
urethane, has been described." The room temperature cur- 
ing of epoxy/polyurethane and vapor curing of these systems 
have been reviewed.'* 

A two-component polyurethane system is being used for 
90%, 40%, and lo%, respectively, of the interior and exte- 
rior of new automobiles in Europe, Japan, and North Amer- 
i ~ a . 7 ~  The 1989 model Ford LTD Crown Victoria and the 
Mercury Grand Marquis were coated with two coats of clear 
polyurethane finishes." 

UV curable epoxy/silicone  coating^'^ and fast curing ep- 
oxy coatings76 have been described. Functionalized NBR 
elastomer has been used as a flexibilizer for amine-cured 
epoxy  coating^.'^ 

The production of dispersion paints has been computer 
controlled.78 Higher solid a~rylic,'~ vinyl acetate water-re- 
sistant latices:O crosslinkable water based acrylics:' and 
general purpose acrylic coatings have been described?* 
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Introduction 

The ultraviolet radiation induced polymeri- 
zation of polyacrylates has been an impor- 
tant industrial coatings process for more than 
20 years, and involves the photogeneration 
of initiating species such as radicals or a- 
cids. The chemistry of the resins and mono- 
mers is acrylate or methacrylate for the free 
radical based processes, and alicyclic epoxy 
based for the cationic processes. Applica- 
tions range from wood fillers and finishes, 
electronic potting compounds, micro- 
lithographic masks for computer chip gen- 
eration, high gloss paper finishes, and print- 
ing inks, to reinforcement coatings for fiber 
optics. 

It is of interest to note that this technol- 
ogy, which was originally developed for 
use in coatings, is now making its commer- 
cial debut in a new technology which is 
variously called: automatic modeling, opti- 
cal shaping, steric polymerization, optical 
(photo) fabrication, or stereolithography. 
This process allows for the rapid construc- 
tion of solid, complex shaped, three-dimen- 
sional objects without the need for molds, 
machine dies, or cutting tools. 

Curing in three dimensions introduces 
some significant differences in the nature of 
the cured materials. Problems not encoun- 
tered in two-dimensional curing, such as a 
gradient of cure with the thickness of the 
layer and shrink related distortion, are sig- 
nificant and must be addressed. The struc- 
tures produced are incompletely cured ini- 
tially and hence the "green strength" of the 
formed, but not post cured, objects becomes 
important. In the process of bringing a pan 
into production, an area currently of signifi- 
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cant cost, but of potential savings, lies at the 
very beginning during.the model and proto- 
type manufacture. Back in the "good old 
days," a drawing was created by an engi- 
neer who then had the model shop make a 
rendering. This step actually is a loop be- 
cause many design changes are made be- 
fore a suitable model is designed. (This may 
account for 60.80% of the cost incurred in 
bringing a part into production.) The next 
step in the process usually involves making 
the prototype (a working model of the pan) 
in the desired material. About 10% of the 
total cost lies in this step. Finally, the tool 
for commercial manufacture is created from 
the prototype. Traditionally, several weeks 
and up to $20,000 (or more) are required for 
a prototype, and, if changes are required 
(and they normally are), it becomes even 
more costly. 

The use of CADICAM allows rapid gen- 
eration of a computer file which very accu- 
rately describes the dimensions and shape 
of a part. Normally, additional modifica- 
tions are easily made by changing the file. If 
this file can be used to rapidly generate an 
actual solid part, the whole process could be 
of immense value. Unlimited possibilities 
and applications exist including the follow- 
ing: CAD/CAM files could be transmitted 
to a machine via modem; a blueprint could 
be entered into the computer; for medical 
applications, areading from a magnetic reso- 
nance image or a "CAT scan" could be 
used; and holographic images can be digit- 
ized to create an artificial joint or model of 
almost anything from a picture. 

Photofabrication of three-dimensional 
structures unites the sciences of CADICAM, 
a light source (sometimes a laser is used), 
and photopolymers. In principle, a three- 
dimensional model is constructed in a com- 

puter file (CADICAM), sliced into cross- 
sectional elements or layers, and the com- 
puter then directs the light source (laser) to 
image each cross-sectional element, one on 
top of the other, in a resin tank to produce a 
solid laminated model of the computer im- 
age. Figure 1 is a schematic illustration for 
producing a finished part, in this case a ra- 
zor. The thickness being exposed in one 
cross-sectional element is approximately 10- 
20 mils. By using this technique for pho- 
tofabrication of parts, the time requirements 
are reduced to a few hours and the costs are 
reduced to approximately $2000 to $4000. 
Further modifications are easily, rapidly, and 
inexpensively made. 

Objective--Accurate Part 
The objective of this technology is to 

produce a dimensionally accurate part. Al- 
though there are many elements which af- 
fect this objective, they can be summed up 
in the light source, the resin, and the expo- 
sure technique. These elements are interac- 
tive and can produce either a disaster or a 
desired result. 

Light Sources 

In many of the photofabrication methods, 
lasers are used as the light source (i.e., he- 
liumlcadmium lasers and argon ion lasers). 
Of concern to the making of parts via photo- 
chemistry are: wave length, power or inten- 
sity, and stability. The heliumlcadmium la- 
sers produce UV at 325 nm at powers of 10- 
30 mW (milliwatts). One problem with this 
type of laser is that the cadmium is con- 
sumed and, as a result, there is a limited 
useful life. A second problem has been that 
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Figure 1--Schematic illustration of photofabrication 

the mirrors used in the laser have a special 
coating which rapidly degrades. 

Once the delivered power drops to below 
6 mW, it is difficult, if not impossible, to 
make parts. The wavelength does not coin- 
cide with the maximum absorptivity wave- 
length for most useful photoinitiators. 

The spot size produced by these lasers is 
quite small which is good for accurate part 
manufacture; however, the intensity of the 
light across the cross section is not uniform. 
This leads to undercure on the edges of lines 
drawn in a resin. An areon ion laser delivers " 
tens of watts at 350 nm. The power and 
wavelength of argon ion lasers are better; 
however, they are more expensive. Since 
they involve a plasma tube, they also have a 
limited life (but are anticipated to be better 
than the heliumlcadmium lasers). 

Initial exposure to this technology is sur- 
prising when one discovers that lines, lay- 
ers, or parts are far less than totally cured 
with exposures of two jouleslsq cm. As a 
consequence, one is forced to study physi- 
cal properties of samples which are less 
than cured. These "green properties" are of 
immense importance with respect to con- 
trolling distortion and will be discussed fur- 
ther. The intensity of the laser beam has a 
profound influence on green properties. At 
the same dose (different exposures or draw 
speeds), green tensile and modulus are higher 
for a laser output of 10 mW (vs a 20 mW 
output) (slower draw) as is the percentage 
extractables. This effect is reversed in the 
post cured properties. 

The low conversion might be thought to 
be the result of low power; however, a few 
calculations show that the laser power in 
jouleslsq cm is quite high. An alternate 
explanation involves the fact that gelation 
occurs quickly and thereafter the polymeri- 
zation process is diffusion controlled. This 
raises the possibility of inhibitor diffusion 
into the gel from the surrounding uncured 
resin. 

The third issue deals with the beam pro- 
file. Analysis of a single line conversion 
profile shows that, as one goes from the top 
io the bottom of the line, the cure somewhat 
drops off. However, this drop is not as great 
as is expected if Beer's Law were being fol- 
lowed. The same is true from the outside to 
the inside of the line. This deviation may be 
explained by nonhomogeneity of the power 
across the focused spot and by propagation 
factors. 

A comparison of UV vs visible light cure 
also leads to very different results compared 
to what might be anticipated. Dye sensitiza- 
tion has much higher absorptivity, but lower 
quantum efficiency and, as a result, there is 
little difference between the degree of cure 
at the top of a line and at the bottom cured 
with visible light in the presence of dye sen- 
sitizers. 

Resin Improvement 

Currently, considerable work is being 
done on the synthesis and formulation of 
resins for photofabrication. The bulk of the 

work is aimed at the reduction of distortion. 
Distortion is the result of not only shrinkage 
on curing, but also on the specific structural 
feature being examined (such as cantile- 
vers). Figure 2 illustrates what is meant by 
shrink and distortion. A uniform shrinkage 
will result in a uniform reduction in size. If 
this is done in layers, the result is "curl." 
Curl is most pronounced on parts having an 
unsupported extension, or cantilever. The 
best analogy to use here is to picture what 
would happen if a rubber band were ex- 
tended and, while extended, it is fastened to 
a piece of paper. The restraining forces of 
the paper (stiffness) would be overcome by 
the distorting forces (return to normal ex- 
tension or shrink) of the rubber band and the 
entire assembly would curl. This is what 
happens with multilayers of photocurable 
resins. 

What are some of the factors affecting 
distortion? To answer, both sides of the situ- 
ation must be considered, that is, distorting 
forces are: shrinkage, weak green strength, 
and high crosslink density. Factors contrib- 
uting to the restraining forces are: green 
strength, mass of the bottom layer, stiffness 
of the bottom layer, internal compensation 
(elastomeric materials), and delay of gel 
point so that higher conversion and stronger 
parts result. Increasing the molecular weight 
of the oligomer changes the conversion-to 
the gel point, but gives a high viscosity 
which contributes to long processing times 
and can lead to drifting vectors (inadequately 
cured lines which are unattached). Reduc- 
tion in the scan rate can give somewhat 
higher conversion and may improve restrain- 
ing forces, but again the processing time is 
adversely affected. It is possible to keep the 
cure speed high and reduce the viscosity for 
faster flow and leveling, but this results in 
substantial distortion. Distortion can be 
controlled with proper drawing techniques. 

Drawing Techniques 

It is possible to control distortion simply 
by changing drawing techniques. In some 
cases, supports may be introduced into the 
structure and removed later after the part is 
thoroughly cured. An example of this would 
be a post under the cantilever which would 
in effect anchor the bottom layer and pre- 
vent it from distorting upward. Another 
approach would be what is called "multi- 
scan." By using multiscan, a small dose ap- 
plied to the resin results in a gel of some 
minimal strength and low conversion It 
stops at this point in its polymerization be- 
cause termination reactions are faster than 
diffusion of reactive groups into the struc- 
ture. Allowing the gel some finite time to 
rest allows stresses to dissipate and reactive 
materials to once again get into position 
where they may react further. A second brief 
exposure gives higher conversion, stronger 
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structures, and less stress. (This is similar to 
the well known relaxation of internal stresses 
in radiation cured coatings by heating in 
order to improve adhesion.) Since it is not 
necessary to dip the part into the resin, 
multiscanning is very rapid, and since the 
total dose delivered is the same (or possibly 
even less), there is no increase in draw time 
per layer due to scanning. Normally this 
technique yields higher conversion, less curl, 
improved tensile and modulus, and less time 
to make a part. 

Post Cure 
The formed three-dimensional objects 

normally are less than 100% cured. The 
range of cure encountered usually can be as 
low as 60% and as high as 97%. This vari- 
ation can be brought about by the resin sys- 
tem design, by the power of the laser, the 
photoinitiator system used, and by how the 
dose is delivered. 

In order to have stable models, as well as 
models which are safe to handle hygien- 
cially, it is necessary to post cure the part. 
This is normally done by exposure for long 
periods of time to standard medium pres- 
sure mercury lamp radiation. It is obvious 
that in the event that the part is very thick, 
where Beer's Law will prohibit delivery of 
adequate radiation to the center of the piece, 
it may be impossible to attain total conver- 
sion via photochemistry. At this point, it 
may be necessary to saturate the model with 
a dilute thermal free radical catalyst and 
then elevate the temperature. If the part is 
exceedingly thick, a very large exotherm 
may ensue, resulting in cracking of the 
model. Thus, it is advantageous to control 
the rate of conversion to a slow process free 
of large exothenns. 

Tooling 
One of the great misconceptions regard- 

ing photofabrication concerns the anticipated 
physical properties of UV cured pans. ABS 
and nylon-like properties are frequently 
desired. Unfortunately, photocured systems 
consist of highly crosslinked molecules with 
very short chains between the crosslinks. 
Consequently, these are brittle materials. In 
order to gain some extensibility, viscosity 
and cure speed are compromised. In some 
processes the lower cure speeds are not criti- 
cal; however, curing these with a laser in 
the mode of photofabrication can lead to 
very low conversion, weak structures, float- 
ing unattached lines, etc. If ABS is required, 
one must start with acrylonitrile, butadiene, 
and styrene. To get the engineered proper- 
ties of ABS, it is necessary to formulate 
with fillers, lubricants, antioxidants, low pro- 
file agents, and many other additives. 

In short, without a "philosopher's stone," 
transmutation of lead into gold is not really 

probable; apple pie cannot be made starting 
with cherries, and acrylates will not give 
ABS. 

A second misconception regarding pho- 
tofabrication is its potential for commercial 
manufacturing of functional pans via so- 
called "table top manufacturing." The manu- 
facture of prototypes via photofabrication 
requires hours of machine time per part. 
Injection molding takes a minute or two, 
extrusion takes a fraction of a minute, and 
stamping can take a few seconds. Photofab- 
rication as practiced now is not a manufac- 
turing tool. It is, however, a superb design 
research and prototype making machine. 

Once a dimensionally accurate part has 
been made from an inferior material, the 
question is asked: What can be done with it 
so that the goal of massive production with 
suitable functional materials can be met? 
The answer lies in tooling so that injection 
molding, extrusion, stamping, or metal cast- 
ing can be done. There really are quite a few 
options available. 

For intermediate runs, spray metal mold 
manufacture is best. The prototype is sprayed 
with liquid metal (usually zinc or a suitable 
alloy) and then backed with a metal con- 
taining epoxy resin. At this time, the tool 
can be used to make up to 20,000 impres- 
sions with a suitable plastic, or it can be 
used to make a wax pattem for investment 
casting. 

tening at about 271°C) is quite a trick. In 
commercial practice (before firing), the ce- 
ramic shell is placed into a 200°F oven and 
baked until the wax has emptied out of the 
system and no residues remain. Under those 
conditions, UV-cured prototypes crack the 
ceramic. This leads to a realization that co- 
efficient of expansion is a critical parame- 
ter. The coefficient of expansion (COE) 
above the Tg for UV-cured resins and that 
for an investment casting wax are approxi- 
mately the same (4-6 x Clearly, the 
properties of the wax are such that as it ex- 
pands it also softens and finally melts so 
that it does not stress the shell. To achieve 
this property in investment castable UV 
resins, it is necessary to do two things. The 
structure has to contain a compatible low 
melting material which, upon heating, will 
give a swiss cheese-like structure. Further 
heating would then lead to expansion; how- 
ever, the structure can collapse on itself in 
the presence of voids. If the additive is not 
too volatile, it can plasticize the structure 
resulting in great deformability. Further- 
more, the rate at which this occurs must be 
controlled by ramping the temperature. UI- 
timately, the empty shell, is fired at 2000°F 
to vitrify the clay, resulting in a strong ce- 
ramic "bottle" into which metal may be 
poured. This approach has shown some 
commercial feasibility. 

For long runs, it is necessary to construct 
a tool for makine manv ~lastic Darts or wax Commercial Status 

firing hardens the ceramic as ( I+ FORCE C( I 

- - .  > 

patterns for investment casting. In this case, There are many aliases and methods for 
the prototype is imbedded in wax, then the the process of photochemically generating 
wax pattern is investment cast in steel to three-dimensional objects. Sulprisingly, the 
make the tool for long runs. earliest record of this concept in 1956 by 

It is possible to generate sili- 
cone molds from a complex 
prototype, and then the silicone 

the wax melts and flows out. 
The hardened and empty shell 1 1 

rubber mold can be employed 
to make polyurethane resin 
parts. 

If the final part is to be made 
of metal, investment casting is 
the most likely process. In this 
process, a wax pattern is given 
several coats of a ceramic ma- 
terial, dried, and then fired. The 

is then filled with molten metal 
to make the part. In larne vol- I 
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umeproduction, many wax pat- 
terns are made by injecting wax 
into a metal mold. 

An alternate to wax is the 
use of a photofabrication resin 
specifically designed for invest- 
ment casting. The goal to de- 
velop properties like a wax (a 
thermoplastic material melting 
at 56-58OC) in a UV cure sys- 
tem (a thermoset material sof- 
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Munz preceded the invention of the inte- 
grated circuit board computer as well as 
lasers. Munz called his process photo-glyph 
recording after the Greek work glypho (to 
carve). The process used masks, a light 
source, and a photoresist composition or a 
silver emulsion. The second oldest refer- 
ence in the literature is a publication by H. 
Kodama. Kodama described a process us- 
ing either a series of photo-masks or an x-y 
plotter driven fiber optic bundle to draw and 
stack crosslinked layers. The first reference 
to the use of a computer with a laser and 
photopolymer was in a paper by Herbert in 
1982. 

Many patents, both U.S. and foreign, have 
been written focusing on the idea of creat- 
ing a three-dimensional object using light 
and a means of imaging. Y. Mamtani, of 
Osaka Prefecture, describes a process of 
selective light irradiation while adjusting 
the depth of the fluid. This patent uses a 
platform in the resin vat, a computer, and a 
laser. C.W. Hull, of 3D Systems, describes 
a process called stereolithography wherein 
the platform is moved stepwise first below 
the surface of the liquid (to wet the walls of 
the part as they are formed) and then up to a 
predetermined small depth for further so- 
lidification. The key to making parts which 
have good surface finish is related to how 
thin the layers are. E.V. Fudim describes a 
process which uses a series of masks which 
he called "sculpting with light." In a second 
patent, Fudim describes the use of a light 
guide which is manipulated below the sur- 
face of the photocurable liquid and is gradu- 
ally moved upward as the subsequent layers 
are added. N. Tokeida also avoids the use of 
a movable platform by the incremental ad- 
dition of curable resin to the container and a 
movable light source (laser) to draw the 
layers. Fujitsu Ltd. adds liquid to the tank; 
the container bath is moved by an x-y plot- 
ter on a movable platform. W.E. Masters 
describes a novel system which involves 
the use of a device to "inject" or "spray" 
droplets of curable material in an image- 
wise fashion while being irradiated with UV 
light. 

In addition to the patent literature, there 
have been numerous technical publications 
describing someof the previously mentioned 
references and also some processes which 
have not yet had patents issued. Carl Deck- 
ard describes a process which is called se- 
lective laser sintering or instant prototypes. 
This process, developed at the University of 
Texas, uses lasers, computers, and powdered 
polymers. A relative to this process was 
described by M. Feygan as laminated object 
manufacturing. A classical concept was 
proposed by N. Cabrera using two lasers of 

differing wavelengths which intersect at a 
point in a reactive fluid to cure via a two 
photon process. Battelle (Columbus, OH) 
and Formigraphic Engine Corp. (Bolinas, 
CA) are also pursuing the dual laser system. 

There are also a number of participants 
who have not widely published or have is- 
sued patents. Cubital, a division of Scitex 
Corp. in Israel, produces prototypes using a 
series of masks which are generated via 
computer in an electrographic process. The 
process also uses a water soluble supporting 
resin which is ultimately dissolved away 
after the photopolymer is hardened in a layer 
by layer process. This system appears to be 
well suited to the manufacture of large pans 
and can be made to work with a standard 
UV (nonlaser) light source, but is mechani- 
cally complex and creates a large volume of 
waste. The Cubital machine is called a Sol- 
ider. A laser machine developed by Mitsu- 
bishi, which uses a UV laser, is called Soup 
(solid object ultraviolet plotter). Du Pont 
has made a machine which uses CAD/CAM 
and a laser which is called Somos. Sony 
calls their apparatus, which uses a laser, 
Solid Creation System. Quadrax Corp. (now 
owner of LaserFaire technology) has devel- 
oped a machine which uses visible light 
lasers and does not use a movable platform 
or elevators. 

Summary 

Although radiation cure technology has 
been in use for over 20 years, adaption of 
this technology to the generation of three- 
dimensional solid methods was not without 
surprises. As the old joke goes: "Just as I 
got to know all of the answers, they changed 
the questions." 

The  first of these surprises dealt 
with the power delivered by the laser, yet 
the initially formed objects were undercured. 
The Beer-Lambert Law predicts that there 
should be a gradiant of cure as one goes 
from the top to the bottom of a cured speci- 
men. This is not ordinarily seen in coatings 
of thin cross section. Irradiation of a spot as 
opposed to blanket irradiation of the entire 
surface opens the door to heat exchange and 
diffusion of inhibitors in the partially cured 
specimen. The doses delivered ordinarily 
would produce total cure if conducted by 
total surface irradiation. 

The properties of partially cured objects 
became important. The reason for this is 
that weak undercured specimens undergo 
shrink, with distortion, whereas strong un- 
dercured specimens have the ability to re- 
sist distortion with shrinkage. A variety of 
techniques of exposure or does delivery, 
coupled with mechanical approaches and 

chemistry, finally reduced some of the more 
difficult problems to a manageable stage. 
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BALTIMORE .......................... MAY 

"Fire Safety" 
Elected to serve as Society Officers for 

1990-91 were: President-Gary Morgereth, 
of McCormick Paint Works; Vice Presi- 
dent-Mary Lou Spurrier, of SCM Chemi- 
cals, Inc; Secretary-James M. Smith, of 
Eastech Chemical Inc.; and Treasurer-John 
Kumas, of C.M. Athey Paint Company. 

Joseph D. Giusto, of Lenmar, Inc., will 
continue to serve his term as the Society 
Representative to the Federation's Board of 
Directors. 

The meeting's technical speaker was 
Jesse Rossman, of Fireline Corporation. Mr. 
Rossman discussed "FIRE SAFETY." 

The speaker presented a brief history of 
fire protection, beginning with the sand and 
water buckets of the past through the multi- 
purpose dry chemical fire extinguishers and 
foam which presently is used in the indus- 
try. Mr. Rossman explained the use of foam 
to extinguish fires and various ways it can 
be stored. According to the speaker, one of 
the advantages of using foam is the low 
cost. A slide show was given in conjunction 
with the presentation. 

GARY MORGERETH, Vice President 

....................... BIRMINGHAM MAY 

61st General Meeting 
The meeting featured the installation of 

Society Officers and Committee members 
for the upcoming year. Elected to serve as 
Officers for 1990-91 are: President-4ra- 
ham C. Miles, of PPG Industries (UK) Ltd.; 
President-Elect-Robert McD. Barrett, of 
B.I.P. Chemical Ltd.; President-Elect Des- 
ignate-D.A.A. Wallington, of Ferrol 
Drynamels Ltd.; Secretary-Peter Hassall, 
of Newtown Industrial Paints Ltd., Treas- 
urer-Bernard E. Myatt, of Worrall's Pow- 
ders Ltd.; and Society Representative- 
Gerry J. Cough, of Holden Surface Coat- 
ings Ltd. 

Immediate Past-President David Penrice, 
of Newtown Industrial Paints Ltd., invested 
Mr. Miles as President, presenting him with 
the Presidential Chain of office and the 
President's gavel and briefcase. 

Members elected to serve on the Execu- 
tive Committee include: Raymond B. Ten- 
nant, of Carrs Paints Ltd.; G.W. Jenkins, of 
Intercoat Ltd.; and M.J. Wright, of Holden 
Surface Coatings Ltd. 

Roland L. Staples, of CWS Coatings 
Technology, was elected Chairman of the 
Society Technical Committee. 

Retired Members appointed to serve as 
scrutineers are: J.N. Hitchin, J.R. Green, 
H.J. Clarke, and R.H. French. 

Mr. Penrice introduced a proposed By- 
Laws change in regard to reducing the mini- 
mum number of Executive Committee 
Meetings from 8 to 6. The Motion that 
ARTICLE XI SECTION 1 1 be amended to 
"The Executive Committee shall meet not 
less than six times throughout the year" was 
proposed and carried. 

A proposal to make the Meetings Secre- 
tary a member of the Executive Committee, 
proposed by S. John Mitchell, of Manders- 
Domolac, was approved by the Club mem- 
bership. 

Technical Committee Chairman Staples 
reported that the Committee's Museum 
Project, housing artifacts collected by the 
Technical Committee, was progressing. 

D.A.A. WALLINGTON, Secretary 

CHICAGO ......................... MAY 

Awards Night 
The new Officers for the 1990-91 year 

were introduced: President-Karl E. 
Schmidt, of Premier Coatings Company; 
Vice President-Theodore J. Fuhs, of Gen- 
eral Paint and Chemical Company; Secre- 
tary-William W. Fotis, of Valspar Corpo- 
ration; Treasurer-Gregory E. McWright, 
of Angus Chemical Company; Society Rep- 
resentative-Richard M. Hille, of General 
Paint & Chemical Company; Associate 

Representative-Joseph J. Polak Jr., of 
Henkel Corporation; Associate Representa- 
tive-Gerald Cuca, of Jensen-Sauders & 
Associates, Inc.; Membership Committee 
Chairman-Thomas Dmcker, of Graham 
Paint and Varnish Company; and Education 
Committee Chairman-Lori Hilson-Gaede, 
of T.H. Hilson Company. 

Patrick Gorman, of Hiils America, Inc., 
presented the Nuodex Gavel to President 
Karl Schmidt. Mr. Schmidt presented Im- 
mediate Past-President Kevin P. Murray, of 
DeSoto, Inc., with a Certificate of Appre- 
ciation for his years of Society service. Mr. 
Murray then presented Mr. Schmidt with 
the Society gavel. 

The Society's Outstanding Service 
Award for 1990 was presented to Robert W. 
Zimmerman, recently retired from Valspar 
Corporation. Mr. Zimmerman was recog- 
nized for his many years of service to the 
Society and the paint and coatings industry. 

A total of 16 Past-Presidents attended 
the banquet, including: Warren C. Ashley 
(1955); Carroll M. Scholle (1958); Richard 
G. Gohman (1960); James Patterson (1962); 
Victor M. Willis (1966); Edward W. Boul- 
ger (1968); Thomas J. Daly (1970); Ken- 
neth W. Wilkinson (1973); Robert W. Zim- 
merman (1974); Gus W. Leep (1976); Wal- 
ter J. Krason (1979); W.B. Bartelt (1980); 
Richard M. Hille (1981); Ross C. Johnson 
(1986); Evans Angelos (1989); and Kevin 
P. Murray (1990). 

Seven new inductees into the Society's 
25-year club were in attendance. Presented 
with their 25-Year Pins were: W.B. Bartelt, 
of Rust-Oleum Corporation; Robert C. 
Collins, of G.R. O'Shea Company; John N. 
Faklis, of Benjamin Moore & Company; 

PAST-PRESIDENTS-Sixteen Past-Presidents of the Chicago Society were at the May 
meeting. Sitting (I-r): Carroll M. Scholle, Victor M. Willis, Richard G. Gohman, James 
Patterson, Jr., Edward W. Boulger, Warren C. Ashley, and Kenneth W. Wilkinson. 
Standing: Robert W. Zimmerman, Richard M. Hille, W. B. Bartelt, Thomas J. Daly, Walter 

J. Krason, Evans Angelos, Ross C. Johnson, Gus W. Leep, and Kevin P. Murray 
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OUTSTANDING MEMBER-Robert W. 
Zimmerman (I) receives the Chicago 
Society's Outstanding Service Award from 
Society Secretary William W. Fotis during 
ceremonies at the Society's May meeting 

George J. Franicevic, Retired; John Gal- 
lagher, of Technical Products, Inc.; Edward 
L. Weller, of Central Chemical Company; 
and Telford C. Wolland, of Akzo-Reliance. 

Not presented to receive their pins, 
however inducted into the quarter-century 
membership were: Leonard C. Afremow, of 
Dexter Corporation; and Charles M. Taub- 
man, of Technical Coatings Company. 

Three scholarships of $1,000 each were 
awarded to: Christopher Drucker (monies 
from the Society's Educational Fund); and 
Erick Hindrichs and Hector Agdeppa (mo- 
nies from the Joint Educational Fund of the 
Society and the Chicago Paint and Coatings 
Association). 

CLIFFORD 0 .  SCHWAHN, 
Publicity 

CLEVELAND ........................ APR. 

"Corrosion" 

Nominating Committee Chairman R. 
Edward Bish, of Jamestown Paint & Var- 
nish Company, introduced the Committee's 
slate of officers for 1990-91: President- 
Richard J. Ruch, of Kent State University; 
Vice President-Ben J. Carlozzo, of Tremco, 
Inc.; Secretary-Roy Glover, of Jamestown 
Paint & Varnish Company; Treasurer- 
Freidun Anwari, of Coatings Research 
Group, Inc.; Assistant Treasurer--Constance 
F. Williams, of The Glidden Company; and 
Member-at-Large-Robert L. Toth, of The 
Glidden Company. 

By-Laws Committee Chairman Charles 
K. Beck, Retired, read a resolution to change 
the By-Laws to include a procedure to handle 
the receipt of unsolicited gifts. The amend- 
ment was passed by the Society member- 
ship. 

The meeting's technical speaker was 
Brian S. Skerry, of Sherwin-Williams Com- 
pany. Mr. Skeny's topic was "CORROSION- 
RADICAL RUST RESEARCH." 

The speaker began his talk by defining 
corrosion and explaining the economic 
impact of corrosion. He estimated that cor- 
rosion will cost the U.S. approximately four 
or five percent of the gross national product 
(e.g., in 1990, the GNP will be in the range 
of $5 trillion, yielding a cost of $2 billion). 

Dr. Skerry described the corrosion proc- 
ess and explained the complex mechanisms 
behind corrosion. 

The speaker stated that the important 
thing to remember is coatings permeability 
to ions. He continued, saying that in formu- 
lating coatings for protection of metal, 
weathering and UV degradation resistance, 
as well as wet adhesion and flexibility are as 
important as the ability to inhibit the rusting 
process. Dr. Skerry said a complete systems 
approach, involving surface preparation, 
priming, intercoat, and topcoat are vital to 
combat corrosion. 

According to the speaker, there are sev- 
eral drawbacks to using natural exposures 
for assessing coatings performance, includ- 
ing waiting several years for coatings deg- 
radation, the availability of mechanistic in- 
formation, and the difficulty of knowing 
what is happening from hour-to-hour and 
day-to-day. 

However, the biggest drawback is that 
results always lag empirical developments, 
stated Dr. Skerry. For this reason, coatings 
chemists always have sought accelerated 
testing to model environmental exposures. 

The speaker explained the corrosion 
research program designed to give reliable 
information on the durability of coatings in 
corrosion service which he has spent the 
last three years developing. He has studied 
both the means that are used to acquire ac- 
celerated data, as well as laboratory test 
methods to gain reliable correlations to ex- 
terior exposure. Also, he has investigated 
the means to obtain quantitative data to help 
model the corrosion process, allowing for 
better predictions on the expected lifetime 
of a coating. 

Dr. Skeny described the electrochemi- 
cal processes important to corrosion. In 
addition, he discussed several techniques 
used to obtain quantitative data, work per- 
formed to obtain better correlation to exte- 
rior exposures, and studies on the morphol- 
ogy and chemical composition changes 
which occur during the corrosion process. 

In conclusion, the speaker stated that 
improvements in correlation are possible, 
and the corrosion-weathering test gave the 
best correlatable results. 

Q. Many controi~osies have existed over 
the past 25 years on QUV test methods as 
well as on B 117. Have you investigated 
various test methods and have you found 
any to he more correlatahle than others in 
your current work? 

A. Yes we have. The chemical degrada- 
tion of a particular resin system is very de- 

pendant on the choice of bulb used in the 
chamber. For some systems, it is crucial to 
pick one bulb over another. In others, it 
does not matter. The degradation chemistry 
of the resins is the driving force and differ- 
ent lamps can cause artificial degradation 
and should be avoided. 

Q. Can you give us a step-by-step pro- 
cedure for running your tests? 

A. You would first run your prohesion 
test wetldry cycle (one hour each) for what- 
ever specified time you like (typically 200 
hr). Then, run the QUV wetldry cycle ac- 
cording to ASTM G53 for another period of 
time (200 hr), repeating the first step, and so 
on. 

BEN J. CARLOZZO, Secretary 

..................... GOLDEN GATE MAY 

"Urethane Associatives" 
A moment of silence was observed in 

memory of Society member Charles Miyada, 
of Reichhold Chemicals, Inc., who died 
recently. 

Nominating Committee Chairman Timo- 
thy J. Donlin, of Pacific Coast Chemical 
Company, presented the slate of officers for 
1990-91: President--Gordon Pioch, of Tri- 
angle Coatings, Inc.; Vice President-Jack 
Duis, of Pacific Coast Chemical Company; 
Secretary-Larry G. Sayre, of O'Bricn Cor- 
poration; and Treasurer-Margaret R. Hart- 
mann, of Dexter Corporation. 

President Ernest Soldavini, of Hiils 
America, presented plaques to Ernest "Bud" 
Harmon and Gordon Rook, Retired, in honor 
of their being elected to Society Honorary 
Membership. 

The environmental report was given by 
Kendall E. Trautwein, of Frank W. Dunne 
Company. Mr. Trautwein announced that 
an October seminar on regulations affecting 

MAY SPEAKER-Robert Dey, of Rheox, 
Inc., addresses the membership of the 
Golden Gate Society on "TYPE 2 URETHANE 
A~SOCIATIVES + LATEX PAINT = VALUE ADDED 

PERFORMANCE" 
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the paint industry in California will be pre- 
sented. The scheduled speaker is attorney 
James Defore, who has made presentations 
for the California Chamber of Commerce. 

Also, it was reported that the Bay Area 
Air Quality Management District is propos- 
ing a reduction of VOC to 65% maximum. 
Meanwhile, the South Coast Air Quality 
Management District was slated to suggest 
elimination of aerosol exemptions at their 
May meeting. 

The meeting's first speaker was Robert 
Dey, of Rheox, Inc., who discussed "TYPE 2 
URETHANE ASSOCIATIVES + LATEX PAINT = 
VALUE ADDED PERFORMANCE." 

The speaker stated that poor flow, level- 
ing, and film build properties of latex paints 
have been a concern since their introduction 
to the market place. He said the rapid recov- 
ery, pseudoplastic flow behavior of most 
conventional rheological additives used in 
latex coatings has done little to improve the 
overall rheology of the systems. 

According to Mr. Dey, second genera- 
tion polyether-urea-polyurethane associative 
additives provide the formulator with the 
means to balance the low, medium, and high 
shear viscosity properties of latex paints. 
Coatings now can be formulated to near 
alkyd-like film build; flow and leveling, 
while maintaining good sag control; pack- 
age appearance properties; and reduced 
spattering. 

The speaker reported that a simplified 
formulating approach is possible with these 
materials when used either as the sole rheol- 
ogical additive or in combination with con- 
ventional additives. 
-- 

Q. With semigloss or gloss latex formu- 
lations using the Type 2 rheological con- 
trols, do you have to compensate by using a 
harder latex to get away from blocking prob- 
lems? 

A. No, you would compensate by blend- 
ing with cellulosic. If the urethane associa- 
tive thickeners were the only additives you 
were using, you might go to a different 
latex. However, generally you go to auxil- 
iary thickeners. 

Q. What about flocculation of the pri- 
mary pigment? 

A. I am not aware of flocculation. The 
biggest problems are with color acceptance. 
We have found that Type 2, particularly the 
subgroup to ICI modified type, is less prone 
to cause color acceptance problems. 

The evening's second speaker was Tech- 
nical Committee Chairman Robert Athey, 
of Athey Technologies. Mr. Athey's talk, 
"CORROSION INHIBITIVE WATER-BORNE 
COATINGS," has been presented to the Na- 
tional Association of Corrosion Engineers. 

The speaker used three examples of suc- 
cessful water-borne systems (California 
bridges painted by Cal Trans, Society Tech- 
nical Committee studies, and acast-iron light 

f 
Constituent Society Meetings and Secretaries 
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BALTIMORE (Third Thursday-Snyder's Restaurant, Linthicum, MD). GARY 
MORGERETH, McCormick Paint, 3255 Lewis Ave., Rockville, MD 20851 (Society Vice- 
Resident). 

BIRMlNGHAM ( F i t  ThursdayStrathallan Hotel, Birmingham. England). D.A. 
TONY W A U I N O ~ N ,  Fern Drynamels Ltd., Westgate, Aldridge, West Midlands, England 
WS9 8YH. 

CDIC (Second MondaySept., Dec., Mar. in Columbus; Oct., Jan., Apr. in Cincin- 
nati; Nov., Feb., May in Dayton). J m  FLANAGAN, Flanagan Associates, Inc., 10999 
Reed Hamnan Hwy., Cincinnati. OH 45242. 

CHICAGO (First Monday-altemate-hetween Sharko0s Restaurant, Villa Park, L 
and Como Inn, Chicago, IL). T H ~ W R E  FUHS, General Paint & Chemical Co.. 201 Jandus 
Rd., Cary, IL60013. 

CLEVELAND (Third Tuesday-meeting sites vary). BEN CARUIZZO, Tremco, Inc., 
10701 Shaker Blvd., Cleveland, OH 44104. 

DALLAS (Thursday following second Wednesday-The Harvey Hotel, Dallas, TX). 
HARRY C. SIMMONS, JR., Sherwin-Williams Co., 2802 W. Miller Rd., Garland, TX 
75041. 

DETROIT (Second Tuesday--meeting sites vary). LIANA C. ROBERTS, A.T. Callas 
Co., 1985 W. Big Beaver, Troy, MI 48084. 

GOLDEN GATE (Monday before third Wednesday-alternate between Francesco's 
in Oakland, CA and Holiday Inn in S. San Franscisco). MARGARET R. HARTMANN, 
Midland Div./Dexter Corp., 31500 Hayman St., Hayward, CA 94544. 

HOUSTON (Second WednesdaySonny Look's Sir-Loin Inn, Houston, TX). JOSEPH 
CARAVELLO, Guardsman Pmducts, 11502 Charles St., Houston, TX 77041. 

KANSAS CITY (Second Thursday-<ascone's Restaurant, Kansas City, MO). H. 
JEW LAURENT, F.R. Hall, Inc., 1920 Swift Ave., N. Kansas City, MO 611 16. 

LOS ANGELES (Second Wednesday-Steven's Steakhouse, Commerce, CA). SAN- 
ow\ L. DICKINSON, McWhorter Co., 5501 E. Slauson Ave., Los Angeles, CA 90040. 

LOUISVULE (Third Wednesday-Executive West Motor Hotel, Louisville, KY). 
LLOYD BROWNING, Kelley Technical Coatings, Inc., 1445 S. 15th St., Louisville, KY 
40210. 

MEXICO (Fourth Thursday-meeting sites vary). ANTONIO JUARU, Amercoat Mexi- 
cam, via Gustavo Baz 3999,54030 Tlalnepantla, edo de Mexico. 

MONTREAL ( F i t  Wednesday-Bill Wong's Restaurant, Monaeal). BRUCE BRIDGES, 
Reichhold Canada Inc., P.O. Box 120, St. Therese, Que., Canada J7E 451. 

NEW ENGLAND (Third ThursdaySheraton Lexington Hotel, Lexington, MA). 
JOSEPH H. WEINBURG, Permuthane Coatings, P.O. Box 3039, Peabody, MA 01961. 

NEW YORK (Second Tuesday-Landmark 11, East Rutherford, NJ). JEWREV C. 
KAYE, MacArthur Petro & Solvents Co., 126 Passaic St., Newark, NJ 07104. 

NORTHWESTERN (First Tuesday after first Monday-Jax Cafe, Minneapolis, MN). 
DANIEL W. DECHAINE, Valspar Corp., P.O. Box 1461, Minneapolis, MN 55440. 

PACIFIC NORTHWEST (PORTLAND SECTION-Tuesday before third Wednesday; 
S E A ~ E  SECTION-the day after Portland; B R ~ S H  COLUMBIA SECTION- the day after 
Seattle). STEVE REARDEN, Imperial Paint Co., 2526 N.E. Yeon Ave., Portland, OR 97210. 

PHUADELPHIA (Second Thursday-Williamson's Restaurant, GSB Bldg., Bala 
Cynwyd, PA). PEER KUMZA, VIP Roducts Cop., 3805 Frankford Ave., Philadelphia, 
PA 19124. 

PIEDMONT (Third Wednesday-Ramada Inn Airport, Greensboro, NC). RUBY 
JOHANNESEN, Southchem, Inc., P.O. Box 9026, Greensboro, NC 27429. 

PI'ITSBURGH (Second Monday-Montemurro's Restaurant, Sharpsburg, PA). Jo- 
sEm POWELL, Union Carbide Corp., P.O. Box 979, Latmbe, PA 15650. 

ROCKY MOUNTAIN (Monday following first Wednesday-Holiday Inn North, 
Denver, CO). GARY SCHINGECK. Diamond VogalKomac, 1201 Osage St., Denver, CO 
80204. 

ST. LOUIS (Third TuesdaySalad Bowl Restaurant, St. Louis, MO). STANLEY SOP 
OLESKI, U.S. Paint Div., 831 S. 2lst St., St. Louis, MO 63103. 

SOUTHERN (GULF COAST S€ClI~N--fhird Thursday; CENTRAL FLORIDA S E ~ O N -  
third Thursday after first Monday; ATLANTA Secno~--third Thursday; MEMPHIS SEC- 
nobi-monthly on second Tuesday; and MIAMI Smo+Tuesday prior to Central 
Florida Section). VERNON SAULS, McCullough & Benton, P.O. Box 272360, Tampa, FL 
33688. 

TORONTO (Second Monday--Cambridge Motor Hotel, Toronto). VIK RANA, Ash- 
land Chemicals, 2620 Royal Windsor Dr., Mississauga, Ont., Canada L5J 4E7. 
WESTERN NEW YORK (Third Tuesday-meeting sites vary). MARKO MARKOFF, 

182 Farmingdale Rd., Cheektowaga, NY 14225. 

Vol. 62, No. 787, August 1990 79 



house) to explain how corrosion prevention 
may be accomplished: cathodic protection, 
barrier protection, and chemical inhibition. 
In addition, Dr. Athey offered several hints 
for formulating corrosive inhibitive water- 
borne coatings, including: eliminating 
sources of sulfate or chloride; eliminating 
fixed base neutralizers which remain hydro- 
phobic in film; looking for dual purpose 
additives; chosing corrosion inhibiting 
chemicals as dispersants or surfactants; and 
making sure coalescent solvents are hydro- 
phobic and the last to leave the film. 

MARGARET HARTMANN, Sec~.etai.y 

LOS ANGELES ...................... MAY 

"Latex Paints" 

A moment of silence was observed in 
memory of Society members Chuck Miyada, 
of Reichhold Chemicals, Inc., and Al Aro- 
now, Society Honorary Member. 

Ray DiMaio, of Kop-Coat, Inc. was 
called on to present a number of awards to 
the membership. 

An Outstanding Service Award was 
presented to Henry J. Kirsch, of Trans West- 
em Chem., Inc., for his many years of dedi- 

cated service to the Societv and its member- 
ship. 

Posthumous Awards in honor of Society 
members Chuck Miyada, Bob Abrams, and 
Dave Kittredge were presented. 

Fifty-Year Pins were awarded to Clyde 
L. Smith, Society Honorary Member, and 
Richard B. Pollack, of Lee Pharmaceuti- 
cals, for their one-half century membership 
in the Society. 

Twenty-Five Year Pins were earned by: 
Richard W. Drisko, of Naval Civil Engi- 
neering Lab.; John A. Elliott, Retired; John 
D. HarperJr., of Balvenie Chemicals; Robert 
R. Mikuta, of Varia Waste Management 
Company; Frank Spaeth, Retired; Jerome 
A. Woolf, Retired; and Roberta Stover, of 
Major Paint Company. 

Donald I. Jordan, of Cargill, Inc., was 
elected to Society Honorary Membership 
by member of the Society. 

A posthumous award of Society Honor- 
ary Membership was presented in behalf of 
Earl Smith. 

Two of the three nominees for one of the 
Board of Directors positions were intro- 
duced: V.C. Bud Jenkins, of Ellis Paint 
Company and Dana Scarlata, of Life Paint 
Corporation. Dan A. Bemard, of Deft, Inc., 
the third nominee, was not in attendance. 

WHEN YOU NEED A PIGMENT 
lHAT CAN GO THE DISTANCE, TRY ISHlHllRlL 

Give your paint and plastic formulations superior durability. Use TIPAQUE* 
pigments. TIPAQUE mixed-metal oxide pigments are made from our own TiO, 
using a rotary kiln in a continuous high-temperature calcination process. 
This process gives TIPAQUE pigments outstanding lot-to-lot consistency and 
performance. Call 1-80M77-2833 for complete information on TIPAQUE 
yellow, buff or TiO, pigments. 

lshihara Corporation (U.S.A.), 600 Montgomery St., San Francisco, CA 94111 

Michael Gildon, of A&M Specialties, 
Inc., and Robert F. Koperek, Retired, were 
introduced as candidates for the Society 
Representative position on the Board of 
Directors. 

Vice President and Scholarship Com- 
mittee Chairman James F. Calkin, of E.T. 
Horn Company, announced that the Society 
has awarded 24 scholarships totaling 
$17,400 this year. The two special scholar- 
ship award winners are: Tania DeSilva, the 
Chuck Miyada Memorial Scholarship; and 
Jackie Calkin, the Dave Kittredge Memo- 
rial Scholarship. 

It was voted upon to increase Society 
dues to the following: Active/Associate- 
$60; Educator/Student-$20; and Retired 
(with less than 15 years)-$20. 

The meeting's speaker was Robert Dey, 
of Rheox, Inc., whose topic was "TYPE 2 
URETHANE ASSOCIATIVES + LATEX PAINT = 
VALUE ADDED PERFORMANCE." 

The talk focused on the flow, leveling, 
and film build properties of latex paints and 
second generation polyether-urea-polyure- 
thane associative additives. 

SANDRA L. DICKINSON, Secretary 

MONTREAL ........................... MAY 

Past-Presidents' Night 

The Nomination Committee submitted 
its list of candidates for the 1990-91 Execu- 
tive Committee: President-Robert Benoit, 
of Kronos Canada Inc.; Vice-President- 
Bruce Bridges, of Reichhold Canada Inc.; 
Secretary-Richard Bordeleau, of Tioxide 
Canada, Inc.; Treasurer-Luc Pepin, of Sico, 
Inc.; Director-Louis Ayotte, of Monsanto 
(Canada) Ltd.; Director-Jacque Brouillette, 
of BAPCO; Director-Jean Brunet, of Van 
Waters & Rogers Ltd.; Director--Gordon 
L. Simpson, of Sico, Inc.; and Nominating 
Committee Chairman4illes Belisle, of 
National Research Council Canada. 

Several Past-Presidents attended the 
meeting, including: G. Bernard (1949-59); 
Vagn R. Pedersen (1  960-61 ); J. Gash (1972- 
73); R. Sheppard (1977-78); Bert Papenburg 
(1983-84); Eric Templeton (1987-88); and 
Robert Ferric (1988-89). 

Two new members of the 25-Year Club 
were in attendance to receive their pins: 
Donald Connors, of Kronos Canada, Inc. 
and M.V. Genneys. Gilles Corbeil, of Sico, 
Inc., and Conrad Letourneau, of Kronos 
Canada, Inc., also are new members of the 
25-Year Club, but were not in attendance at 
the meeting. 

Vagn Pedersen, of Tioxide Canada, Inc., 
gave a brief summary of a survey conducted 
by the Society regarding the membership. 
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The major points brought out by the study 
are: a need for more French content at the 
monthly meetings; a need for a strong Manu- 
facturing Committee; and naming the loca- 
tions and menus for the monthly meetings. 

Mr. Pedersen said that a long-term Plan- 
ning Committee will analyze the results of 
the survey. 

Graham Hardman, of Environment Can- 
ada, discussed the new "ENVIRONMENTAL 
CHOICE PROGRAM.'' 

The speaker said the program is designed 
to improve and maintain the quality of the 
natural environment. He covered the 
program's objectives, structure, operations, 
and some of the problems discovered. Mr. 
Hardman gave a description of the proce- 
dures for developing the criteria for the 
program's various product categories. 

ROBERT FERRIE. Vice President 

NEW YORK .......................... MAR. 

"Semi-Bulk Systems" 

Certificates of Merit were presented to 
members of the Society Technical Sub- 
committee for the paper, "Evaluation of 
Additives for High Solids/Low VOC Poly- 
ester Melamine Coatings," which was pre- 
sented during the FSCT's 1989 Annual 
Meeting, in New Orleans, LA. 

C.S. Alack, of Semi Bulk Systems, Inc., 
spoke on "SEMI-BULK SYSTEMS-POW- 
DERS." The presentation focused on air-pal- 
let containers for packaging, shipping, and 
unloading pigments, fillers, and other fine 
products in dust-controlled environments. 

JEFFREY C. KAYE, Secretary 

NEW YORK ............................ MAY 

"Solubility Parameter Calculator" 

A moment of silence was observed in 
memory of Society Honorary Member Fred 
Daniel, of Daniel Products Company, and 
John 0. Lundquist, of Georgia Kaolin 
Company, who died recently. 

Attending the meeting were Federation 
President-Elect Kurt F. Weitz, of Indusmin 
Division, Falconbridge, and Executive Vice 
President Robert F. Ziegler. 

The new members of the 1990-91 Board 
of Directors are: President-Roger P. 
Blacker, of Whittaker, Clark & Daniels; Vice 
President-Jeffrey C. Kaye, of MacArthur 
Petroleum & Solvent Company; Secretary- 
Michael C. Frantz, of Daniel Products 
Company; Treasurer-Armand J. Stolte, of 
Rheox, Inc.; Society Representative-Rich- 
ard J. Himics, of Daniel Products Company; 
and Board of Directors (term expiring in 
1992)-Charles Chomali, of Reliance Uni- 

versal, Inc.; Cary Gmbstein, of Cardinal 
Color, Inc.; and A. Wayne Tamarelli, of 
Dock Resins, Inc. 

Two Society members were presented 
with this year's PaVaC Award: George J. 
Dippold, of Whittaker, Clark & Daniels, 
Inc., and Herman J. Singer, Society Honor- 
ary Member. 

The President's Service Award was pre- 
sented to Arthur I. Nortman, of Nortman & 
Associates, Inc. Mr. Nortman was recog- 
nized for the extraordinary effort and work 
displayed over the years on behalf of the 
Society and the paint and coatings industry. 

Installed as a new member in the Soci- 
ety 50-Year Club was Jesse Bellett, of 
Reichhold Chemicals. 

Twenty-Five Year Pins were presented 
to: Edward Baird, of Wilson-Imperial Com- 
pany; Richard E. Birdsall, of Distri-Chem, 
Inc.; James E. Bomer, of Spraylat Corpora- 
tion; Courland Briggs, of Rex Industrial 
Paint Works; Richard L. Bukowski, of Con- 
Lux Coatings, Inc.; Joseph S. Detrolio, of 
Solar Compounds Corporation; Raymond 
P. Gangi, of International Paint Company, 
Inc.; William L. Kenny, of TR-Metro 
Chemicals, Inc., Roy B. Lowe, of C. 
Withington Company, Inc.; Richard M. 
Peterson, of Standard Coatings Corporation; 
E.C. Rothstein, of Leberco Testing Com- 
pany; Marvin J. Schnall, of Troy Chemical 
Corporation; Howard F. Simka, of Fyn Paint 
&Lacquer Company, Inc.; Frances G. Smith, 
Consultant; Jude T. Smith, of Benjamin 
Moore &Company; Leonard Trinkman; and 
Morris B. Williams, of Amerstam Color 
Works, Inc. 

The meeting's regulatory program 
speaker was Robert Olechowski, of U.S. 
EPA Region 11. Dr. Olechowski discussed 
SARA Section 313 and reported on present 
deadlines. 

The meeting's second speaker was Hous- 
ton Society member Daniel N. King, of 
Exxon Chemical Company, who spoke on 
"SOLVENT PROPERTY AND SOLUBILITY PA- 
RAMETER CALCULATOR." 

The speaker defined the calculator as an 
advanced computer tool which describes the 
interaction of solvents and plasticizer with 
resins and polymers, based on the solubility 
parameter theory. 

According to Dr. Olechowski, the user- 
friendly calculator is designed to help the 
paint formulator to reduce the number of 
experiments by simulating the interaction 
between resinslpolymer and solvents. The 
tool predicts miscibility of given systems 
and calculates other useful properties. The 
speaker also discussed other unique features 
of the calculator: large library of solvents 
and resins; an evaporation profile which 
takes into account resin interaction; and the 

ability to predict dynamic effects on blend 
properties. 

JEFFREY C. KAYE, Secretary 

PllTSBURGH ....................... APR. 

Past-Presidents' Night 

Federation Treasurer William F. Holmes, 
of National Pigments & Chemicals, Inc., 
and Executive Vice President Robert F. 
Ziegler attended the meeting. 

Mr. Holmes spoke about the Federation 
and its priorities, including its number one 
priority-the education of its members. 

Mr. Ziegler discussed the 1990 Annual 
Meeting and Paint Show scheduled for Oc- 
tober 29-31, in Washington, D.C.; the 
Federation's budget; Federation publica- 
tions; and the new headquarters office to be 
located in Blue Bell, PA. He congratulated 
the Society for its growth in membership. 

The slate of nominees for Society Offi- 
cer positions for 1990-91 is: President- 
Mary Carole Storme, of Valspar Corpora- 
tion; Vice President-Joseph J. Powell, of 
Union Carbide Chemicals and Plastics 
Company, Inc.; Secretary-Kirt Smith, of 
KTA-Tator, Inc; and Treasurer-Jeffrey C. 
Sturm, of Kop-Coat, Inc. 

Past-Presidents in attendance included: 
Guido R. Henry (1950); Gerry Ward (1963); 
Kenneth Luyk (1969); Carl Izzo (1970); 
James D. Hood (1972); Ed Brazet (1973); 
William Spangenberg (1977); John S. Dahl 
(1979); Raymond C. Uhlig (1981); Richard 
TrudeIl(1982); Michael Gillan (1984); Clif- 
ford Schoff (1985); Joseph L. Mascia (1986); 
Anthony J. Isacco (1987); andRichard Marci 
(1989). 

A 25-Year Pin was presented to Allan 
C. Zoeller, of Allan C. Zoeller Company. 

Educational Committee Chairman An- 
thony Isacco, of Puritan Paint & Oil Com- 
pany, reported that the National College Fair 
will be held February 13-14, 1991, at the 
J.L. Lawrence Convention Center. Mr. 
Isacco will look further into participating 
andlor representing colleges with a coatings 
oriented program. 

Environmental Affairs Committee Chair- 
man Ed Threlkeld, of Ashland Chemical 
Company, announced that the Pennsylvania 
Department of Transportation regulations 
requiring a 24 hour telephone number and 
product information for shipments of haz- 
ardous material was to become effective on 
June 4. He said there is a hazardous material 
guidebook which can be used for these ship- 
ments. Also, he reported that seven states 
are considering household hazardous waste 
legislation, and that the EPA is conducting a 
survey on mercury in paints. 

JOSEPH J. POWELL, Secretary 
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1 Revised and updated edition of this manual (previously titled "Exposure Standards Manual") has been 

/ compiled in conjunction with the American Society for Testing and Materials, and includes definition. 

j description, and photographic standards for each of the following defects: Adhesion; Blistering; Chalk- 
1 ing; Checking; Cracking; Erosion; Filiform Corrosion; Flaking; Mildew; Print; Rust; Traffic Paint Abra- 
! 
I .  

sion and Chipping. 

1 Also included is reference tnformation on supplementary standards, along with sample record sheets 
1 for compiling exposure data. 

j . Bound in handsome 1 0  x 11 l/2" x 11/2" three-ring, vinyl-covered binder which readily accommodates 
! additional material as it is developed. 

I 

I Complete manual . . . $100 
Individual Standards . . . $3 each, plus $3 for each photograph 

1 Record Sheets (pad of 100 sheets) . . . $3.50 

Please make all checks payable in U.S. funds. 
*Pennsylvania residents add 6% sales tax. 

Send orders to: Federat~on of Soc~et~es for Coat~ngs Technclogy 
131 5 Walnut St , Su~te 832, Ph~ladelph~a, PA 191 07 

I 
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Anthony L. DeGisi, Jr. has been named 
PresidentINorth American Operations for 
Kronos, Inc., Hightstown, NJ. In this posi- 
tion, Mr. DeGisi will have direct responsi- 
bility for sales, marketing, technical service, 
logistics, purchasing (non-ore related), and 
coordination of manufacturing activities in 
the United States and Canada. Mr. DeGisi 
most recently served as Vice President and 
General Manager of the Colorants and Ad- 
ditives Division of Hiils America Inc., Pis- 
cataway, NJ. 

James R. Ungurait has been named 
Market ManagerIPaper, Film, and Foil Coat- 
ings for Akzo Coatings Inc., Louisville, KY. 
Mr. Ungurait joined Akzo (then Reliance 
Universal Inc.) as a Salesman for paper, film, 
and foil coatings in 1986. Prior to joining 
Akzo, he worked in various research and 
sales position for Dayco, O'Brien Paint, and 
more recently Union Carbide. 

W.L. (Les) Mercer has been elected 
President of the Institute of Metals, London, 
England. Dr. Mercer currently serves as HQ 
DirectorIGas Research within the Research 
and Technology Division of British Gas plc. 

Carl Zeiss, Inc., Thornwood, NY has an- 
nounced the appointment of Jerry L. 
Lehman as Product Manager for transmis- 
sion electron microscopes in the company's 
Electron Optics Division. Mr. Lehman's 
expertise lies in the field of electron micros- 
COPY. 

G. Thomas Harrick has been assigned 
to the position of Vice PresidentIMarketing 
for the Polyurethane Division of Mobay 
Corporation, Pittsburgh, PA. Prior to this 
appointment, he served as Vice President/ 
Marketing for the Coatings Division. Suc- 
ceeding Mr. Harrick in this capacity is Nick 
T. Cullen, who will return to the United 
States from Germany where he sewed on 
assignment at Mobay's parent company, 
Bayer AG. 

Joseph R. Ambs has been named to the 
position of General Manager for Croda Inks 
Corporation's Dallas TX plant. Mr. Ambs 
joined Croda as a Sales Technical Represen- 
tative in 1986. He previously served as Di- 
rector of the Fluid Ink Division of Midland 
Color. Mr. Ambs replaces the retiring Jo- 
seph G. Wanta. Mr. Wanta served as Gen- 
eral Manager of the Dallas facility since 1985. 

A.L. DeGisi, Jr. J.R. Ungurail 

The election of Alexander M. Lietmann 
to President and Chief Executive Officer of 
Hiils America Inc., Piscataway, NJ, has been 
announced. Mr. Lietmann, formerly Execu- 
tive Vice PresidentIAdministration, succeeds 
Lawrence A. Wigdor, who resigned earlier 
this year. Mr. Lietmann joined the West 
Germany headquartered chemical company 
in 1965. 

In other related announcements, Joern 
Stuehmeier has been promoted from Vice 
President to Executive Vice President/Ad- 
ministration. Both he and Lawrence Okun, 
Executive Vice President/Coatings, were 
named to the Hiils America Inc. Board of 
Directors. 

The Dow Chemical Company, Midland, 
MI, has appointed Thayne Hansen to the 
position of Market Group Manager for Dow 
Plastics' Coatings Group. Prior to this posi- 
tion, Mr. Hansen was Director of Commu- 
nications for Dow Europe in Horgen, Swit- 
zerland. 

Richard Luethke has joined the staff of 
KTA-Tator, Inc. as an Associate Consultant. 
He will be operating out of the company's 
west coast regional office located in Wood- 
land Hills. CA. 

The promotion of Anthony Latella to 
Marketing Manager has been announced by 
BASF Corporation's Performance Chemi- 
cals Business. Mr. Latella will be respon- 
sible for managing the market development 
of new as well as existing products to the 
consumer and industrial markets for surfac- 
tants, dispersants, defoamers, and polymers. 

In addition, Jay G. Otten has been pro- 
moted to Manager of Research & Develop- 
ment for the Specialty Products Group in the 
Consumer Products and Life Science Divi- 
sion of BASF. He will provide support to the 
company's plants in Washington, NJ, and 
Whitestone. SC. 

A.M. Lietmann D.W. Huemrne 

Douglas W. Huemme has been ap- 
pointed President and Chief Operating Offi- 
cer of Lilly Industrial Coatings, Inc., Indian- 
apolis, IN. He replaces E. James Dempsey 
on Lilly's Board of Directors. Mr. Huemme 
has been employed by Whittaker Corpora- 
tion as its Corporate Vice President respon- 
sible for Chemical Operations for the past 
14 years. Prior to that, he held various mana- 
gerial positions in PPG's Coatings and Res- 
ins Division for 13 years. Mr. Huemme is a 
member of the Los Angles Society. 

The Architectural Spray Coaters Asso- 
ciation (ASCA) has elected Robert S. 
Goodman, of Porce-Len Inc., its President. 
He succeeds Gerald D. Petz, of Construc- 
tion Specialties, Inc. Other officers elected 
were: Vice President-James M. Smalle- 
gan, of Enamalum Corporation; Secretary/ 
Treasurer-Vicki Barrett, of Linetec; and 
Directors-Donald N. LeClare, of 0 . 0 .  
McKinley Co., Inc. and James McClatchey, 
of Southern Aluminum Finishing Company. 
The new officers will serve through May 
1991. 

The Painting and Decorating Con- 
tractors of America (PDCA), Fairfax, 
VA has named Lou Eggert Director 
of Technical Services of its new Tech- 
nical Division. The primary mission 
of the division will be to develop in- 
dustry standards and specifications for 
the application of paints, coatings, and 
wallcoverings. It will also produce 
educational materials and seminars for 
PDCA contractors, write articles for 
PDCA publications, and provide tech- 
nical support for other association 
activities. Mr. Eggert will be head- 
quartered in Chicago, IL. 
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Dr. Kashmir i  L. Mittal N a m e d  Recipient  
Of ASTM's C h a r l e s  B. Dudley Award  

Kashmiri L. Mittal, Senior Chemist at IBM U.S. Technical Education in Thor- 
wood, NY, is the 1990 recipient of the American Society for Testing and Materials' 
(ASTM) Charles B. Dudley Award. Dr. Mittal was honored for his work on "STP 640, 
Adhesion Measurement of Thin Films, and Bulk Coatings." 

The Charles B. Dudley Award was established in 1925 in honor of ASTM's first 
Chairman of the Board. It is presented once a year to an author or editor of a book, 
paper, standard, or series of books, papers, or standards published by ASTM. 

A native of Kilrodh, Haryana, India, and a resident of Hopewell Junction, NY, Dr. 
Mittal has authored 34 books dealing with surface contamination and cleaning, various 
aspects of adhesion, polyimides, and surfactants. He is the founding editor of an inter- 
national journal, a worldwide lecturer and organizer of many international symposia. 
Dr. Mittal is listed in "American Men and Women of Science," "Who's Who in Fron- 
tier Science and Technology," and "Who's Who in Technology Today." 

Pre Finish Metals Inc. (PFM), Elk Grove 
Village, IL, has named Walter G. Culin its 
Chairman of the Board. He has been Presi- 
dent and Chief Operating Officer at PFM 
since 1982. Bringing more than 30 years 
experience in the manufacturing industryto 
this position, Mr. Culin has worked for Borg 
Wamer, Continental Can, National Can, and 
Overmeyer Corporation. 

In addition, Gerald G. Nadig has been 
appointed President and Chief Operating 
Officer. Joining PFM in 1989 as Executive 
Vice President, Mr. Nadig will be respon- 
sible for all operations and the ongoing de- 
velopment and implementation of the 
company's current activities. 

James F. Mullowney has joined the sales 
staff of Dowd and Guild, Inc., San Ramon, 
CA. He will be responsible for sales of the 
company's line of raw materials and equip- 
ment in the central and southern California 
areas. Mr. Mullowney is a member of the 
Los Angeles Society. 

The promotion of John P. Knudtson to 
Director of Research~European Operations 
has been announced by the Dexter 
Corporation's Packaging Products Division, 
Waukegan, IL. His primary responsibility 
will be to establish a polymer and coatings 
Research and Development Center to serve 
the division's European market. Mr. 
Knudtson will undertake his new responsi- 
bilities on September 1 at the division's 
Toumus, France complex. He is a member 
of the Chicago Society. 

Raabe Corporation, Milwaukee, WI, has 
announced the promotion of James Bruss 
to the position of Marketing Projects Man- 
ager. He will be responsible for the imple- 
mentation of the firm's marketing activities 
plan, which includes the development of the 
customer newsletter; direct mailings; trade 
shows; print advertising; and public rela- 
tions. 

The Titanium Products Business of SCM 
Chemicals, Baltimore, MD has named Ray- 
mond F. Horath to the position of District 
Sales Managermidwestem District. In this 
capacity, Mr. Horath will be responsible for 
the development and achievement of the 
district sales plan in support of established 
business and marketing objectives. He is a 
member of the Southern Society. 

In addition, Douglas J. Hellyar was 
named District Sales Manager/Cleveland. 
Mr. Hellyar most recently served as Senior 
Sales Representative with the Resins Divi- 
sion of Monsanto Chemical Company. 

National Starch and Chemical Company 
has announced the election of Walter F. 
Schlauch as a Director of the company. Mr. 
Schlauch currently serves as Group Vice 
President/Adhesives, Resins, and Specialty 
Chemicals located at the firm's Bddgewa- 
ter, NJ headquarters. 

Reichhold Chemicals, Inc., White Plains, 
NY, has announced the appointment of Wil- 
liam L. Veon as Vice PresidentPurchasing 
and Transportation. Mr. Veon's responsi- 
bilities will include managing all purchasing 
and transportation activities for all divisions 
of the corporation. He will be located in the 
company's RaleighDurham, NC oftice. 

Henkel Corporation, Gulph Mills, PA, 
has announced the selection of Maria Del 
Carmen Laso, a doctoral candidate at the 
University of California, Berkeley, as the 
first recipient of the company's fellowship 
in support of research in colloid and surface 
chemistry. The selection was made on the 
basis of Ms. Laso's academic record and her 
proposal for research to be canied out under 
the auspices of her fellowship. She gradu- 
ated cum laude from the University of Vir- 
ginia and plans to receive her Ph.D. in Chemi- 
cal Engineering in May 1992. 

John F. Boorman, a 25-year member of 
the Federation (Philadelphia Society), has 
retired from Van Hom, Metz & Co., Inc., 
Conshohocken, PA. He began his 36-year 
career with Alcoa's Chemical Division and 
spent the majority of his working years with 
Van Horn, Metz & Co. Mr. Boorman also 
served on the Board of Directors of the Phila- 
delphia Paint and Coatings Association. 

In moves coinciding with the retirement 
of Mr. Boorman, Barrett C. Fisher I11 and 
A. Marshall Jones were named Vice Presi- 
dents of the firm. 

Northwestem Society Past-President Don 
Pellowe has retired from Frost Paint & Oil 
Corporation, Minneapolis, MN. Prior to his 
retirement, Mr. Pellowe was serving as the 
company's Technical Director. He has been 
with the company since 1981. 

Also, Calvin C. Henning, and his wife, 
Denise R. Henning have joined the staff of 
Frost. Mr. Henning has assumed the posi- 
tion of President, as well as Chief Executive 
and Chief Operating Officer. Mrs. Henning 
has been appointed to the position of Tech- 
nical Director. Mr. and Mrs. Henning have 
entered into an agreement to complete a 
purchase of the corporation. Until the pur- 
chase is completed, the current majority 
owner, Frank Moore, Jr., will continue as 
Chairman of the Board. 

r 
Roy S. Berns Receives 
ISCC Macbeth Award 

The recipient of the 1990 Inter- 
Society Color Council (ISCC) 
Macbeth Award is Roy S. Bems. The 
Macbeth Award was established in 
1972 by Norman Macbeth, Jr., long- 
time Treasurer of the ISCC, in honor 
of his father, Norman Macbeth, Sr., a 
founding member of the ISCC and 
founder of the Macbeth Daylighting 
Corporation, now a pan of Kollmor- 
gen. It is presented every other year 
for outstanding recent contributions 
to the field of color. 

ISCC's 1990 Nickerson 
Service Award to 
Joyce Davenport 

Joyce S. Davenport, of Consoli- 
dated Research, Mt. Prospect, IL, has 
received the 1990 Nickerson Service 
Award for her distinguished and dedi- 
cated service to the ISCC. The award 
is named Dorothy Nickerson, who was 
very dedicated to this society and 
served as its first woman President in 
the early 1950s. The first woman to 
serve as President after Ms. Nicker- 
son, some thirty years later, was Joyce 
Davenport. 
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SUNY to Offer Short Courses in Fall 1990 in Orlando, FL 
"Advances in Polymer Colloids (Emul- "Rheology Control and Industrial Ap- "Strength Development of Polymer- 

sion Polymers): Polymerization, Characteri- plications"-D.R. Bassett. Polymer Interfaces"-R.P. Wool; 
zation, and Applications," and "Fundamen- The second course, "Adhesion," will "Theory and Practice of Adhesion 
tals of Adhesion: Theory, Practice, and present to the chemists, engineers, material Through Silane Coupling Agents3'-E.P. 
Applications," are the topics of two fall scientists, and physicists the fundamentals Plueddemann; 
courses to be sponsored by the Institute of of adhesion and the overviews of the latest "Physical Properties and Testing of Poly- 
Materials Science, State University of New developments in the science and technology meric Adhesives and Sealants"-T.C. Ward; 
York (SUNY), in New Paltz, NY. The "in- of adhesion. The overviews will cover mo- "Mechanics Applied to Adhesives, 
tensive" short courses will be held October lecularforces, thermodynamics of adhesion, Adhesive Joints, and Adhesive Science'- 
31-November 2, 1990 and November 12- acid-based interaction, surface analytical H.F. Brinson; 
14, 1990, respectively, in Orlando, FL. techniques, and fracture mechanics of adhe- "Test Methods for Stress Analysis of 

The "Colloids" course is an introduction sive joints. Bonded Structure"-R.B. Krieger; 
to the field and is designed primarily for the The program will include the following: "Interface Structure and Bonding for 
industrial researcher who is entering the "Adhesion of Solids Derived from Van Thin Film Adhesion"-J.E. Baglin; and 
industry. Emphasis will be on water-borne der Waals Forces"-L.H. Lee; "High Temperature Polymers as Adhe- 
synthetic latexes which can be used in non- "Surface Characterization in Adhe- sives"-T.L. St. Clair. 
polluting paints, adhesives, printing inks, sion3'-J.P. Wightman; For more information on these and other 
floor polishes, and many other applications. "New Developments in Structural Ad- SUNY courses for the fall of 1990, contact 

Topics to be covered and instructors hesives"-K.F. Drain; Institute of Material Science, CSB 209, State 
include: "Acid-Base Interactions, Surface Ener- University of New York, New Paltz, NY 

"Emulsion Polymerization-Particle getics, and Wettabi1ity'-L.H. Lee; 12561. 
Formation"R.M. Fitch; 

"Emulsion Polymerization-Particle 
Growth"-R.M. Fitch; 

. . - . . . . . , . . 

scientists and engineers dealing with the de- 
velopment and application of advanced 
materials. Presentations will focus on ef- 
fects of service environments as seen as 
critical for applications in the aerospace, 
automotive, chemical, and manufacturing 
industries. Topics will include the discus- 
sion of alloys, ceramics, and polymers. 

Further details regarding the symposium 
are available from the NACE Customer 
Service Dept., P.O. Box 218340, Houston, 
TX 7721 8. 

"Characterization"-R.L. Rowell; 
"Characterization"-M.A. Winnik; 
"Control of Morphology3'-D.C. Sund- 

berg; 
"Colloid stabi~itv"-T.G.M. van de Yen; 

Do you need malntenance coatlngs 
that perform well In hlghly-corrosive 
environments? 

Then SACI@ 8000 Series concen- 
trates should be a major component of 
your coatings system. 

Based partly on modified sulfonate 
chemistry, these high-solids products 
have a h ~ g h  affinity to metals, so they 
require minimal surface preparation 
and resist undercutting. 

Cast off corrosion with 
SACI high-solids. 

Like typical paint systems, these 
SACI-based coatings are easy to pig- 
ment and they dry to hard films. 

Because they're high-solids, they 
offer low VOC. 

Call our Sonnebom Division at 
212-605-3922. Or write to us a t  520 
Madison Ave., New York, NY 10022. 
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Program Announced for 
The program for Powder Coating '90, to 

be held October 9-11, Cincinnati Conven- 
tion Center, Cincinnati, OH, has been an- 
nounced. In addition to the technical pres- 
entations featured at the conference, inten- 
sive group workshops, and a 25,000 sq ft 
exhibition are also slated. 

The program consists of the following 
presentations: 

Session I-Kickoff: Gaining Ground on New 
Markets 

"North American Market Overview"; 
"Clear Powder Coatings"; "Role of Custom 
Coater in the 90s"; "Powder Coating of Non- 
Metal Substrate"; "Powder Equipment 
Considerations for Coating Metal Blanks"; 
"The Use of Formable Powder Technology 
for Precoat Applications"; and "Appliance 
Powder Coatings for the 1990s." 

Huddles: Powder Coating Workshops 
"Pretreatment for Powder Coating"; 

"Worker Health and Safety Training for 
Powder Coating Operations"; "Measurement 
of Powder Coating Film Characteristics"; 
"Troubleshooting a Powder Coating Sys- 
t e m ~ .  , ‘6 Powder Coating System Design, 

Installation, and Start-Up"; and "Job Cost- 
ing Techniques for Custom Coating Opera- 
tions." 

Session Il-Second and Goal: Offen.~ive 
Weapons for Improved Application 

"Powder Coating System for the Appli- 
ance Industry"; "Powder Application Equip- 
ment for Smaller Volume Users"; "Curing 
Powder Coatings with High Intensity Infra- 
red Radiation"; Automation of Powder 
Application and Recovery Equipment"; 
"Planning and Implementing Statistical 
Process Controls on a Powder Paint Line 
for Aluminum Alloy Wheels"; and "Update 
on Health and Safety Aspects of Powder 
Coatings." 
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Powder Coating '90 
Session Ill-Touchdown: Scouting Reports 
on Powder's Successes 

"Why Modine Manufacturing Company 
is Converting to Powder Coating"; Operat- 
ing a Large Powder System-The Second 
Year"; "Changing from Wet to Dry: Prob- 
lems and Solutions"; "Conversion to Pow- 
der Case Study: Cal-Style Furniture"; "Con- 
version from Liquid to Powder--Cost Justi- 
fication and Payback Analysis"; and "Pow- 
der Over E-Coat-Advantages and Limita- 
tions." 

Powder Coating '90 is sponsored by the 
Powder Coating Institute and managed by 
Gardner Management Services, 6600 Clough 
Pike, Cincinnati, OH 45244. 

EG&G Schedules Corrosion 
Symposium 

or those in 
s chemists, 
)dies, com- 
nsn..fnrh.r- 

EG&G Princeton Applied Research, 
Princeton, NJ, has announced plans for the 
fifth annual symposium and refreshercourse 
entitled, "Electrochemical Techniques for 
Corrosion Measurement." The symposium 
is slated for December 3-5, 1990, in St. 
Louis, MO. Practical applications for both 
DC electrochemical corrosion measurements 
and electrochemical impedance measure- 
ments will be covered. Papers dealing with 
coating evaluations, biological corrosion 
problems, and electrochemical impedance 
data interpretation will be presented. 

An optional refresherltraining course 
covering electrochemical methods is sched- 
uled for Monday, December 3. Demonstra- 
tions using the latest computer-assisted in- 
strumentation for electrochemical corrosion 
measurements will be provided. 

Further information can be obtained by 
contacting Ruth M. Rearick, EG&G Prince- 
ton Applied Research Corp., P.O. Box 2565, 
Princeton, NJ 08543. 
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Tralnlng w~l l  present a workshop titled to determine ~t palnts or coatings meet 
"Measuring Paint Volatile Organic 
Compounds (VOC)," on November 1- 
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ton, D.C. The two-day workshop, smpounds m Paints, Inks. 
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I PORTRAIT I 
I GREAT I 

INVESTOR 

Oncology nurse Kelly Hummer 
has devoted her life to helping other 
people's children. But she saves her 
money forthe day she has her own. 
She buys U.S. Savings Bonds, be- 
cause they pay competitive rates. 
For more information, call toll-free: 
1-800-US-BONDS. 

1 U.S. SAVINGS BONDS I 
THE GREATAMERICAN INVtSTMENT 

Bonds held less than five yeon earn a lower rate. 
A publlc service of thls publicotion. 
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Ink Jet Systems 
Literature introduces personal computer 

software for use with a personal computer 
inkjet printing system. The software allows 
the user to integrate the system with any 
personal computer that is IBM compatible, 
with at least 5 12K memory, and has a floppy 
disk, and an available serial and parallel 
port. For more information on Telemark PC 
Software, write Marketing Services, Dia- 
graph Corp., 3401 Rider Trail South, St. 
Louis. MO 63045. 

Air Filter 
A new high tech air filter suited for highly 

toxic dangerous substances or respiratory 
irritants is the subject of a product bulletin. 
The filter is designed to have a residual dust 
content of lO4mg/m3, and may be used for 
filtering and dust recovery from the coar- 
sest to the finest dusts. Further details on the 
Anke High Tech Air Filter are available 
from Draiswerke, Inc., 3 Pearl Court, AI- 
lendale, NJ 07401. 

Paint Additives 
An eight-page booklet which describes a 

line of additives for improving paint bond- 
ing to substrates is in print. A series of 
photographs in the booklet highlight the 
coating improvement made on a number of 
substrates including rolled steel, galvanized 
steel, and aluminum, and illustrations of 
conical mandrel, crosshatch, and impact tests 
show improved adhesion and salt spray re- 
sistance. For a copy of the booklet, write 
Man-Gill Chemical Co., 23000 St. Clair 
Ave., Cleveland, OH 441 17. 

Spectrophotometers 
A new, eight-page, full-color brochure 

which highlights a new accessory for a line 
of multi-range FTIR spectrophotometers has 
been published. The brochure contains opti- 
cal diagrams, spectra, typical applications, 
and a removable section which describes 
the Raman effect, discusses advantages and 
shortcomings of conventional Raman, and 
concludes with the advantages derived from 
modem FT-Raman spectroscopy. A copy of 
the publication is obtainable from Bruker 
Optics Div., Manning Park, Billerica, MA 
01821. 

Organic Pigment 
A blue shade red plastics grade pigment 

conditioned to give a soft product, as com- 
pared to the coatings grade, is the topic of 
literature. The pigment is available as a dry 
color and as a presscake. Write Sun Chemi- 
cal Corp., P.O. Box 1302,222 Bridge Plaza 
South, Fort Lee, NJ 07024 for details on 
Pigment Red 179. 

Polymer Emulsions 
A new, four-color brochure that lists a 

full line of polymer emulsions is now avail- 
able. The literature walks the reader through 
a polymer chemicals business, providing 
specifics on products manufactured and 
markets served. "Polymer Emulsions: Qual- 
ity-Driven Performance" can be obtained 
by writing Air Products and Chemicals, Inc., 
Polymer Chemicals Div., 7201 Hamilton 
Blvd., Allentown, PA 18 195-1501. 

Coatings for Concrete 
A brochure featuring coatings for con- 

crete floors is in print. Included in the book- 
let are charts on the various products, with 
descriptions of repair and joint materials, 
stripping agents, primers, topcoats, and grit. 
Also included is a cross section of a restored 
concrete floor. For details on Chemglazea 
coatings and a copy of brochure DS10- 
7020C, write Lord Corp., Industrial Coat- 
ings, 2000 W. Grandview Blvd., P.O. Box 
10038, Erie, PA 16514-0038. 

Filter Aids 
A new data sheet describes the advan- 

tages of marine diatomite and how its filter 
aids are designed to offer efficiency and po- 
rosity. For a copy of the marine diatomite 
data sheet, FA-419, write Manville Product 
Information Center, P.O. Box 5108, Den- 
ver, CO 80217. 

1 Sav "Nuts!" to corrosion I 
1 %th SAC1 emulsions. 

Do you need maximum corrosion 
protection where solvents or emissions 
are undesirable? 

Then SACIB waterborne concen- 
trates - the most effective water- 
based anti-corrosion products available 
- should be a major component of 
your coatings system. 

They're ideal for applications rang- 
ing from temporary protection of 
metal stocks, such as nuts and bolts, to 

permanent protection for rigorous auto- 
motive applications. 

SAC1 emulsions can be formulated 
to yield oily, waxy, or hard, tack-free 
films. 

Call our Sonnebom Division at 
212-605-3922. Or write us at 520 
Madison Ave., New York, NY 10022. 
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Birmingham Club Publishes 200-Year History I 
The Birmingham Paint, Varnish & Lacquer Club of the Federation of Societies for 1 

Coatings Technology has published a 59-page book, "The History of Paint Manufac- i 
ture in the Midlands of the U.K." The book covers the earliest records of paint 
manufacture beginning in 1773 to present. Chapters include The Early Days; The : 
Beginnings of the Paint Industry; The Energetic Eighties; Into the Twentieth Century; i Varnishes and Varnish Making; Development of Raw Materials; and Paint and Ink 
Manufacture. Also included are Catalogues and Prices; Advertisements and Photo- ' 
graphs; and Some Personal Recollections. 

The publication of this book was initiated and developed by members of the 
Technical Committee of the Birmingham Club. They include: CHAIRMAN-4.J. Gough, 
of Holden Surface Coatings Ltd.; SECRETARY-B.E. Myatt, of Worrall's Powders 

Ltd.: R.E. Arnold: H.J. Clarke (Honorarv , 

Viscometer Software 
A new viscometer software offering ei- 

ther a rotation or oscillation program is in- 
troduced in literature. The software is IBM 
personal computer compatible (MSPC DOS 
with a minimum memory capacity of 640 
KB RAM and a hard disk) and features a 
user-friendly window environment. Both 
programs are available on either 3.5 in. or 
5.25 in. disks. For further details, write 
Fisons Instruments, 2491 1 Stanford. Valen- 
cia. CA 91355. 

Thermal Spray Powders 
A new, four-page brochure describes a 

line of thermal spray powders for coating 
applications. The publication provides an 
application reference guide for a line of ce- 
ramic powders. A copy of brochure 6232 is 
available from Karen Ramsey, Norton Co., 
Advanced Ceramics, P.O. Box 15008, One 
New Bond St., Worcester, MA 01615-0008. 

Side-Entry Mixer 
A low horsepower side-entry mixer is 

the focus of a product bulletin. The mixer 
contains a hinged pedestal designed to sim- 
plify seal replacement and maintenance, 
allowing the gearbox and motor to swing 
away from the pedestal with the removal of 
several bolts. Contact Jeff Caulfield, Mix- 
ing Equipment Co., 221 Rochester St., Avon, 
NY for additional information on the mixer. 

~ e h b e r ) ;  C.W. Gilbert (~onor i ry  ~e;- 
ber); D. Penrice, of Newtown Industrial 
Paints Ltd.; R.L. Staples, of CWS Coat- 
ings Technology; and AUTHOR OF TEXT- 
D. Eddowes. 

Copies of this publication are available 
at a price of £5.00 from Mr. Roland Staples, 
CWS Coatings Technology, Unit 2, Shaft- 
moor Lane, Birmingham, B28 XSP, United 
Kingdom. 

Derek Eddowes (left), former Editor of 
the Paint, Polymer Journal, receives an 
inscribed silver salver from David Pen- 
rice, Birmingham Club's President, for 
his contributions in producing the book 

Chroma Sensor 
A product data sheet announces the in- 

creased measurement speed of a chroma 
sensor spectrophotometer to further meet 
quality control needs. The read time report- 
edly has been cut by nearly 50%. Informa- 
tion on the Chroma Sensor CS-3 can be 
obtained by writing Applied Color Systems, 
P.O. Box 5800. Princeton, NJ 08543. 

Finishing Equipment 
A new 32-page brochure highlights a 

full line of industrial finishing equipment. 
washers, ovens, and complete painting and 
powder coating systems. Machine details, 
feature/controls, electrocoating, and food/ 
beverage can washer sections are included. 
For a copy of the publication, write Cincin- 
nati Industrial Machinery, Div. of Eagle- 
Picher, 3280 Hageman St., P.O. Box 41027, 
Cincinnati, OH 45241. 

Acrylic Emulsion 
Literature introduces a new acrylic co- 

polymer designed for use in premium roof 
coatings, and elastomeric wall coatings and 
mastics. The new product is compatible with 
commonly used extenders and paint addi- 
tives. Write Air Products and Chemicals, 
Inc., Polymer Chemicals Div., 7201 Hamil- 
ton Blvd., Allentown, PA 18195-1501 for 
details on Flexbond"471 acrylic emulsion. 

Polyester Resin System 
A new polyester resin system for fast- 

food containers and microwave packages 
with benefits for the environment is the 
subject of a bulletin. The system is designed 
with environmental friendly blowing agents 
and the polyester resins are recyclable. De- 
tails on the Petlite resin system are available 
from Polyester Div., Goodyear, Akron, OH 
443 16-000 1. 

Silicone Additives 
New literature describes a line of sili- 

cone additives for the paint, ink, coating, 
and adhesives industries. The eight-page 
brochure includes a comprehensive product 
selection guide in chart form, offering for- 
mulators a reference on 25 silicone prod- 
ucts, the systems in which then can be used, 
and the benefits which they deliver. For a 
copy of "Dow CorningB Additives-The 
Right Chemistry," write Dow Coming Corp., 
Dept. P005, Midland, MI 48686-0994. 

Luster Pigment 
A new, non-metallic. gold pearlescent 

luster pigment which is nontoxic, nonarcing, 
and nontarnishing has been introduced in a 
technical bulletin. The pigment is offered in 
both a regular and exterior grade, and is rec- 
ommended for plastics incorporation, sur- 
face coating, and printing ink applications, 
both water based and solvent. Technical data 
on Mearlin" Mayan Gold is available from 
The Mearl Corp., 41 E. 42nd St., New York, 
NY 10017. 

Airborne VOCs 
A newsletter which focuses on the con- 

trol of airborne volatile organic compounds, 
fumes, and odor causing constituents is 
available. The quarterly publication covers 
a variety of applications for a regenerative 
thermal oxidizer system for use in the print- 
ing, coating, laminating, chemical processes, 
and food manufacturing industries. To re- 
ceive a copy of "Perspectives," write Reeco, 
Box 600,520 Speedwell Ave., Morris Plains, 
NJ 07950-21 27. 

Chemical Products 
A new, 40-page chemical products bro- 

chure which outlines applications, specifi- 
cations, and select properties is in print. The 
products include additives, amines, aromat- 
ics and derivatives, C, products, carbonates, 
glycols, intermediates, olefins, oxides, sol- 
vents, Surfonic" surface-active agents, and 
a urethane chemical line. A copy of the 
literature is available from A.W. Godfrey. 
General Manager-Sales, Texaco Chemi- 
cal Co., P.O. Box 27707, Houston, TX 
77227-7707. 
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Black Aqueous Dispersion 
A new high pigment load aqueous dis- 

persion in a non-ionic system is highlighted 
in a subject bulletin. The dispersion can be 
used in a variety of water-based flexo and 
gravure inks, as well as a variety of coatings 
applications. Samples of and information 
on BS 14583 can be obtained from CDI 
Dispersions, 27 Haynes Ave., Newark, NJ 
071 14. 

Silicones 
Literature introduces a new, pressure- 

sensitive adhesive and two new, UV-cur- 
able release coating products designed for 
manufacturers of pressure-sensitive tapes 
and labels. For additional details on PSA 
610 pressure-sensitive adhesive, UV9315 
release coating, or UV9320 controlled-re- 
lease additive, write GE Silicones, Inquiry 
Handling Service-PR# COAT-01-90, P.O. 
Box 753, North Adams, MA 01247. 

Scanning Tunneling Microscope 
A scanning tunneling microscope which 

makes it possible to stimulate, measure, and 
observe electrochemical reactions is the 
focus of a technical bulletin. The micro- 
scope combines imaging hardware and 
computer technology with a built-in poten- 
tiostat and electrochemical cell. Informa- 
tion on the MicroViewTM Scanning Tunnel- 
ing Microscope is available from EG&G 
Princeton Applied Research Corp., P.O. Box 
2565, Princeton, NJ 08543-2565. 

Updated Catalog 
The Society of Manufacturing Engineers 

(SME) announces the availability of its 
updated "1990 Catalog" which features more 
than 270 publications, videotapes, and soft- 
ware programs. The catalog is organized by 
topic and contains details on SME's certifi- 
cation program, Information on Technol- 
ogy in Manufacturing Engineering (IN- 
TIME). For a copy of the literature, write 
SME, Customer Service Center, One SME 
Dr., P.O. Box 930, Dearborn, MI 48121- 
0930. 

Universal Measuring Fixture 
A data sheet features a new universal 

measuring fixture with granite base for ac- 
curate, repeatable coating thickness meas- 
urements. The literature provides data for a 
fixture designed to measure a wide variety 
of small piece parts and accept a wide vari- 
ety of probes both straight or right angle. 
For a copy of the literature, contact Chris 
Horvath, 2301 Arthur Ave., Elk Grove Vil- 
lage, IL 60007. 

Experimental Kit 
A product data sheet introduces a spray- 

vector experimental kit which can create 
humidification, atomization, or fogging- 
tailored specifically to applicaton need. The 
kit contains a three-eighths inch Sprayvec- 
tor body and three interchangeable brass 
nozzles allowing for the production of mi- 
cron and submicron sprays suitable for 
humidification, dust suppression, evapora- 
tive cooling, moisturization, coating, and 
atomization. For more information on the 
Model 1700 Sprayvector Experimental Kit, 
write Application Engineering Dept., Vortec 
Corp., 10125 Carver Rd., Cincinnati, OH 
45242-9976. 

Bulk Container 
A bulk container, available in 220 to 

440 gallon sizes, has been introduced 
through literature. Supplied with either a 
flexible bag or high-density plastic blow- 
molded interior for difficult to hold prod- 
ucts, the drum can be used to package a 
variety of products including chemicals, 
pharmaceuticals, inks, adhesives, resins, and 
food. Contact Ron Rakey, Sonoco Interme- 
diate Bulk Container Div., 100 Alex St., 
Lavonia, GA 30553 for more information. 

Software 
The updated version of a current soft- 

ware package which reportedly allows for 
set up of any number of quality control (Q/ 
C) tests with each formula and which tracks 
both target values and results through the 
production cycle has been introduced. The 
system runs on IBM-compatible PCs and 
local area networks. For further information 
on the Batchmaster PLUS+ Production Sub- 
system, contact Pacific Micro Software En- 
gineering, 35-59th Place, Long Beach. CA 

Crosslinker 
A technical data sheet on a low-tem- 

perature crosslinker for water-borne coat- 
ings has been issued. The product is a multi- 
functional carbodiimide designed to be ef- 
fective with a wide range of carboxylated 
polymers. It is supplied as a 50% active 
solution in propylene glycol monomethyl 
ether acetate. More information on UCAR- 
LINK" Crosslinker XL-29 SE, including 
performance data, can be obtained from 
Union Carbide Chemicals and Plastics Co., 
Inc., UCAR Coatings Resins, Dept. L4489, 
39 Old Ridgebury Rd., Danbury, CT06817- 
0001. 

1 Slam the door on corrosion 1 
with SACI hot-melts. 

Do you need excellent corrosion 
inhibitors in hot-melt form? 

Then SACI@ should be a major 
component of your coatings system. 

Coating systems based on SACI 
have been proven effective in tough 
automotive applications such as  doors 
and underbodies. 

Their hot-melt form makes them 
easy to apply. 

A variety of grades allows versatility 
in your formulation. 

Solvent-free SACI concentrates are 
easy to work with and are non-toxic. 

Call our Sonnebom Division at 
212-605-3922. Or write us at 520 
Madison Ave., New York, NY 10022. 
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Autosampler Finish Epoxy 
Random access programming, inter- 

changeable sample trays, and the ability to 
use customized vessels and sample trays are 
some of the features of a recently intro- 
duced autosampler. The autosampler auto- 
mates instrument calibration and sample 
analysis to reduce overall analysis time. Data 
on the AS-90 Autosampler is available from 
The Perkin-Elmer Corp., 761 Main Ave., 
Norwalk, CT 06859-0012. 

Color Concentrates 
New polyester-based, Food and Drug 

Administration-acceptable color concen- 
trates in both crystallized and uncrystallized 
forms are highlighted in literature. Uses for 
the concentrates include food packaging, 
carpet and woven fibers, industrial strap- 
ping materials, and monofilament applica- 
tions. For more details, write Spectrum 
Colors, 9101 International Parkway, Min- 
neapolis, MN 55428. 

Adhesion Tester 
Technical data has been released on an 

adhesion tester that measures the adhesion 
bond strength of coatings by applying a new 
approach to the traditional methods of ten- 
sile adhesion testing. A swivel-mounted 
pressure gage on the unit permits testing 
from any position. Contact KTA-Tator, Inc., 
1 15 Technology Dr., Pittsburgh, PA 15272 
for more information on the HATE Mark 
VII Adhesion Tester. 

A high performance catalyzed epoxy for 
use in severe atmospheric environments is 
the topic of recently released literature. The 
product is designed to provide maximum 
coatings protection against corrosion and 
chemical attack. Inquiries for additional in- 
formation should be identified as "Bild and 
Finish Epoxy," and sent to The Sherwin- 
Williams Co., c/o Robert Silverman Co., 
1375 Euclid Ave., Cleveland, OH 441 15. 

Waterborne Vinyl Resin 
A waterborne vinyl resin dispersion, 

developed for ink, coatings, and adhesives 
is the subject of a recently released 24-page 
booklet. The product is described as an 
aqueous colloidal dispersion of solution- 
polymerized vinyl resin. Tables and appli- 
cations are also included. Copies of the 
booklet, "UCAR" Waterborne Vinyl Resin 
Dispersion AW-875 for Inks, Coatings, and 
Adhesives," designated F-60864, are avail- 
able from Union Carbide Chemicals and 
Plastics Co., Inc., UCAR Coatings Resins, 
Dept. L4489, 39 Old Ridgebury Rd., 
Danbury, CT 06817-0001. 

Cationic Polymers 
A new series of emulsion flocculants 

designed especially for use in industrial 
sludge dewatering and wastewater clarifi- 
cation is highlighted in a data sheet. The 
active products have been formulated to 
work at low dosages. Information on 
Drewfloc" 2400 is obtainable from Market- 
ing Services, Drew Industrial Div., One 
Drew Plaza, Boonton, NJ 07005. 

Exterior Paint System 
A paint system featuring a complete line 

of acrylic exterior house and trim paint prod- 
ucts available in flat, satin, and gloss fin- 
ishes is the subject of literature. The system 
is designed for application on a variety of 
properly prepared surfaces including wood, 
masonry, aluminum siding, brick, and con- 
crete block. Write Sherwin-Williams Stores 
Group, c/o Robert Silverman Co., 1375 
~uc l ib  Ave., Cleveland, OH 441 15. 

Hydrophobic Silicas 
A brochure which investigates the ques- 

tion of how hydrophobic properties can be 
measured is in print. The publication is il- 
lustrated and contains data tables, a bibliog- 
raphy, a glossary of special terms, and a 
table summarizing the physical-chemical 
data of the aerosils described. For a copy of 
"The Use of Hydrophobic Aerosil" in the 
Coatings Industry," write Degussa AG, 
Public Relations Dept., Postfach 11 05 33, 
D-6000 Frankfurt 1 1. 

Viscosity Directory 
A expanded directory of contemporaly 

rheological literature has been published. 
The new directory encompasses over 80 
titles, including 11 categories, and features 
papers of scientists and engineers from in- 
dustrial countries around the world. "Tech- 
nical Papers on Viscosity Measurement and 
~ontrol,"directory#091~~, is available from 
Brookfield Engineering Laboratories, Inc., 
Dept. NR-76, 240 Cushing St., Stoughton, 
MA 02072. 

Small-Media Mills 
Small-media mills, ranging in sizes from 

2 to 60 gallons, are being introduced through 
literature. The mills reportedly provide con- 
tinuous wet milling for aqueous and solvent 
slurries of all viscosities. For more informa- 
tion, contact Walt Stouger, Morehouse In- 
dustries, 1600 W. Commonwealth, Fuller- 
ton, CA 92633. 

Inspection System 
A new, automated, high-speed machine 

vision inspection system for glass container 
andcan manufacturers is the topic of a prod- 
uct data sheet. The system is designed to 
detect flaws in glass bottoms and can ends 
at rates of 1400 to I800 units per minute on 
single conveyor lines. Write Ball Industrial 
Systems Div., 3400 Gilchrist Rd., Moga- 
dore, OH 44260 for additional data on the 
FastTrack 111 system. 

Bulk Handling 
A 15-page brochure that contains guide- 

lines on bulk storage and handling, addresses 
proper bulk materials management, and dis- 
cusses the economic advantages of handling 
acrylic polymer materials in bulk has been 
introduced. For a copy of the brochure, 
contact S.C. Johnson Wax, Specialty Chemi- 
cals, Racine, WI 53403. 

Coatings Properties 
A new case study which focuses of the 

ideal properties of a coating, paint, or ink, 
and reviews the importance of sag resis- 
tance, good leveling and settling character- 
istics, and thixotropic recovery has been 
published. Evaluation of small sample vol- 
umes provides information required to pre- 
dict product performance on thebench scale. 
Contact Laura Migliore, Bohlin Reologi, 
Inc., 2540 Rt. 130, #105, Cranbury, NJ 
08512. 

Surfactants Guide 
A new product guide describes a cross 

section of surface active agents available to 
help coating formulators improve the per- 
formance of their systems or solve specific 
problems. The literature provides informa- 
tion on typical properties, solubility, sug- 
gested use levels, functions, and applica- 
tions for additives. A copy of "Surfactants 
for Paints and Coatings" is available from 
Organics Div., Witco Corp., 520 Madison 
Ave., New York, NY 10022. 
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XXth E u r o p e a n  C o n g r e s s  o f  T e c h n i c i a n s  
o f  Paints, Varnishes, Adhesives and Printing Inks 

of the 

- c 
NICE ACROPOLI: 

FROM 17th TO 20th SEPTEMBER, 1990 
INTERNATIONAL EXHIBITION OF PAINTS, 

VARNISHES, ENAMELS, ADHESIVES and PRINTING INKS 

where, on a space of 5,000 square metres, will be presented the latest technological innovations 
in the fields of 

WORLDWlDECHEMISTRYmINDU~STRIALENGINEERlNGm LABORATORY EQUIPMENT 
MEASURING AND INSPECTION EQUIPMENT APPLICATION AND PRODUCTION 

EQUIPMENT PACKING AND PACKAGING EQUIPMENT 

SCIENTIFIC PROGRAMME I EXHIBITION, ORGANIZATION AND INVITATIONS I ,  

ARPV 5 rue Etex F. 75018 PARIS IDEXPO 21 avenue de la Division Leclerc F. 94230CACHAN ' 
Tel. 33 (1) 47 7301 23 - Fax 33 (1) 49000591 ~el.33(1)46651834-Fax33(1)46632600-Telex~l~~ 



by Earl Hill 

Solution 
to be 

Published in 
September issue 

No. 37 

ACROSS 
1. Familiar reddish-brown 

wood stain color 
2. Glass-like 
6. Weather simulator 
8. Having to do with color 

stimulus 
9. Tom Miranda's company 

(SY~.)  
1 1. Express (Syn.) 
12. A change in the value of a 

quantity, e.g., 
pressure- 

17. Chemically inert portion of 
fats and resins 

19. In at the finish, athletically 
speaking 

20. A layered wooden 
substrate 

22. A door's threshold 
23. Super dlying oil, nut 

derived 
25. Business C- 
26. Having a reasonable 

chance of succeeding, 
e.g., a - alternative 

27. A type of green 
29. One who applies 

DOWN 
1. A surface, artistic or 

patterned 
2. Speed; rapidity, e.g. 

(SY~.) 
3. One of many adhesion 

tests 
4. Linseed oil source 
5. To settle 
7. The application of force to 

something 
9. A metal used in driers 

10. Anti-blocking additive 
13. Chemical structure 

present in dyestuffs 
14. Class of pigments being 

frowned upon by 
ecologists 

15. A hole; a space 
16. Having to do with vision 
18. Metal dross (in machine 

shop) 
21. A skip; film defect 
24. Something used in 

dispersion equipment 
28. Deterioration often 

encountered with 20 
Across 
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Coming Events 

FEDERATION MEETINGS 

For information on FSCT meetings, contact FSCT, 1315 Walnut St, 
Ste. 832, Philadelphia, PA 19107 (215) 545-1506, FAX: (215) 545- 
7703. 

(Oct. 29-31)-68th Annual Meeting and 55th Paint Industries' 
Show. Convention Center, Washington, D.C. 

(Nov. 4-6)-69th Annual Meeting and 56th Paint Industries' Show. 
Convention Center, Toronto, Ontario, Canada. 

(Oct. 21-233-70111 Annual Meeting and 57th Paint Industries' 
Show. McCormick Place, Chicago, IL. 

(Oct. 27-29)-71st Annual Meeting and 58th Paint Industries' 
Show. World Congress Center, Atlanta, GA. 

man Chemical Co., P.O. Box 1955, Kingsport, TN 37662 or P.D. 
Berger, Witco Corp., 3230 Brookfield St., Houston, TX 77045). 

(Aug. 26-31)-Fall Meeting of the American Chemical Society 
(ACS). Washington, D.C. (ACS, Dept. of Meetings & Divisional Ac- 
tivities, 1155-16th St., N.W., Washington, D.C. 20036). 

(Sept. 10-14)-NACE Fall Committee WeeW9O sponsored by the 
National Association of Corrosion Engineers. (NACE, P.O. Box 
218340, Houston, TX 77218). 

(Sept. 10-14)-"Laboratory Corrosion Testing." Short course 
sponsored by Southwestern Ohio Section of the National Association 
of Corrosion Engineers (NACE) and Ohio State University. Colum- 
bus, OH. (John Beavers (614) 761-1214 or Steve Corey (317) 456- 
6271). 

(Sept. 12-14)-"Radiation Curing of Polymers." Symposium spon- 
sored by the North West England Industrial Division of the Royal 
Society of Chemistry. University of Manchester Institute of Science 
and Technology, Manchester, England. (Mrs. E. Wellingham, Con- 
ference Secretariat, Field End House, Bude Close, Nailsea, Bristol 
BS19 ZFQ, England). 

(Sept. 12-14)-International Conference "Profitability through 
Partnership." Sponsored by Society of Dyers and Colourists. St. 
John's College, York, England. (Society of Dyers and ColouristS, 
P.O. Box No. 244, Bradford, West Yorkshire, BDI 2JB, England). 

(Sept. 13-1 5)--Canadian Paint and Coatings Association's 78th 
~ n n u a l  Convention. Sheraton Hotel, Winnipeg, Manitoba, Canada. 
(CPCA, 9900 Cavendish Blvd., Ste. 103, St. Laurent, Quebec H4M 
2V2, Canada). 
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SPECIAL SOCIETY MEETINGS 

1991 

(Feb. 6-8)-Southern Soclety. 18th Annual Water-Borne, Hlgher- 
Solids, and Powder Coatlngs Symposlum Co-sponsored by the 
Department of Polymer Sc~ence at the Unlverslty of Southern MISSIS- 
SIPPI (USM). New Orleans, LA. (Robson F. Storey and Shelby F. 
Thames, Co-Organizers, WBHS&PC Symposlum, Dept of Polymer 
Sclence, USM, Southern Statlon, P.0 Box 10076, Hattlesburg, MS 
39406-0076). 

(Feb. 18-20)-Western Coatlngs Societies' 20th Bienn~al Sympo- 
sium and Show. Hllton Hotel, San Francisco, CA (Patricia Stull, 
Pac~f~c Coast Chemlcals, 2424--4th St., Berkeley, CA 94710). 

(Mar. 13-I f-Dallas and Houston Socletles. Southwestern Paint 
Convention. Dallas, TX. 

(Apr. 3-6)-Southern Soc~ety Annual Meetlng. The Peabody Hotel, 
Memph~s, TN. (Vernon Sauls, McCullough & Benton, P.O. Box 272360, 
Tampa, FL 33688). 

(May 2-4)-Paciflc Northwest Soc~ety. Annual Symposium. 
Mendlen Hotel. Vancouver, British Columbia, Canada. (John P. 
Berghuls, Kronos Canada, Inc., 3450 Wellington Ave., Vancouver, 
B C , Canada V5R 4Y4) 

OTHER ORGANIZATIONS 

1990 

(Aug. 19-24)-'Polymer Chemistry: Principles and Practice." 
Course sponsored by The Amerlcan Chemical Society (ACS). Vlr- 
glnla Tech, Blacksburg, VA. (ACS, Dept. of Contlnulng Education, 
Meeting Code VP19003, 1155 Sixteenth St., N.W., Washington, D C. 
20036). 

(Aug. 21-25)-lnternatlonal Symposium on Surface Phenomena 
and Additives In Water-Based Coat~ngs and Prlntlng Technology 
Symposlum sponsored by Flne Partlcle Soclety. Sheraton Harbor Is- 
land, San Diego, CA. (M K. Sharma, Research Laboratones, East- 

I Basic Lead Sil ico C h r o m a t e  
I S t r o n t i u m  Si l ico P h o s p h a t e  
I Z i n c  P h o s p h a t e  
I S t r o n t i u m  C h r o m a t e  
I Z i n c  C h r o m a t e  
I Basic Z i n c  C h r o m a t e  
I C a l c i u m  C h r o m a t e  
I M a g n e s i u m  C h r o m a t e  
I C h r o m e  Ye l lows  
I M o l y b d a t e  O r a n g e s  

For more information catin FAX of write: 

600 West 52nd Street, Chicago, IL. 60609 



(Sept. 16-22)-20th FATIPEC Congress. Acropolis, Nice, France. 
(Jacques Roire, A.F.T.P.V., 5 rue Etex, 75018 Paris, France). 

(Sept. 17-18)-Second North American Tinplate Conference. 
Cosponsored by the American Iron and Steel lnstitute and the Tin In- 
formation Center of North America. Hyatt Regency O'Hare, Rosemont, 
IL. (William B. Hampshire, Conference Chairman, Tin Information 
Center of North America, 1353 Perry St., Columbus, OH 43201). 

- (Sept. 20-21)-"Towards a Greener Coatings Industry." Sympo- 
sium sponsored by the Manchester Section of the Oil & Colour 
Chemists' Association (OCCA). University of Salford, England. (Terry 
Wright, OCCA, Priory House, 967 Harrow Rd., Wembley. Middlesex, 
England HA0 2SF). 

(Sept. 23-25)-Finishing '90 Exposition & Conference. Co-spon- 
sored by Society of Manufacturing Engineers (SME) and the Asso- 
ciation for Finishing Processes of SME. Dr. Albert B. Sabin Conven- 
tion Center, Cincinnati, OH. (Carol Valykeo, Event Public Relations, 
SME, One SME Dr., P.O. Box 930, Dearborn, MI 48121-0930). 

(Sept. 24-25)--"Powder Coatings" Symposium. Sponsored by 
the Paint Research Association (PRA) in Association with Chilworth 
Technology, Southampton. (PRA, 8 Waldegrave Rd.. Teddington, 
Middlesex TW11 8LD, England). 

(Sept. 24-26)-Midwest Corrosion Conference in co junction with 
1990 North Central Regional Meeting of the National Association of 
Corrosion Engineers. Hyan Regency, Dearborn, MI. (Jerry Wenzel, 
Program Chairman, Michigan Consolidated Gas Co., 3200 Hobson, 
Detroit, MI 48201). 

(Sept. 25-27)-Finishing '90. Exhibition sponsored by Turret Group 
plc. Telford Exhibition Center, Telford, Shropshire, England. (Nigel 
Bean, Turret Group plc, 171 High St., Rickmansworth, Herts, WD3 
ISN). 

(Sept. 25-27)-Fabtech West '90. Conference and Exhibition co- 
sponsored by the Fabricators & Manufacturers Association (FMA) 
Int'l. and Society of Manufacturing Engineers (SME). Anaheim Con- 

vention Center, Anaheim, CA. (SME, One SME Dr., P.O. Box 930, 
Dearborn, MI 48121 or FMA, 541 1 E. State St., Rockford, IL 61 108). 

(Sept. 26-28)-Haztech lnternational Conference and Exhibition. 
Sponsored by the lnstitute for lnternational Research. Brooks Hall, 
San Francisco, CA. (Rachelle Scheinbach, Executive Director, Insti- 
tute for lnternational Research-Bellevue, 13555 Bel-Red Rd., 
Bellevue, WA 98009). 

(Oct. 2-3)-"Industrial Painting: Application Methods." Short course 
sponsored by Kent State University (KSU). Kent, OH. (Carl J. Knauss, 
Director, Cooperative and Continuing Education, Chemistry, KSU, 
Kent, OH 44242). 

(Oct. 2-4)-Haztech lnternational Conference and Exhibition. 
Sponsored by the lnstitute for lnternational Research. David L. Law- 
rence Convention Center, Pittsburgh, PA. (Rachelle Scheinbach, 
Executive Director, lnstitute for lnternational Research-Bellevue, 
13555 Bel-Red Rd., Bellevue, WA 98009). 

(Oct. 9-11)-Powder Coating '90. Technical Conference and 
Exhibition sponsored by Powder Coating Institute. Cincinnati Con- 
vention Center, Cincinnati, OH. (Gardner Management Se~ices, 
6600 Clough Pike, Cincinnati, OH 45244-4090). 

(Oct. 10-12)-"Chemistry and Properties of High Performance 
Composites: Designed Especially for Chemists"; "High Performance 
Polymers: Chemistry, Properties, and Applications"; and "Funda- 
mentals of Adhesion: Theory. Practice, and Applications." Short 
courses sponsored by State University of New York. Pearl River 
Hilton, Pearl River, NY. (Institute of Materials Science, State Univer- 
sity of New York, New Paltz, NY 12561). 

(Oct. 14-18)-"Corrosion Engineering of the Future." Seminar 
sponsored by the National Association of Corrosion Engineers (NACE) 
and the U.S. Armed Forces. Richmond, VA. (Gary Wiatrek, Member- 
ship Services Coordinator, NACE, P.O. Box 218340, Houston, TX 
77218). 

ASTM D3960 VOC TESTING 

94 Journal of Coatings Technology 

- I i 

Density by ASTM D 1475 Testing for Solvent Based, Water 
borne, or Exempt Products 

Weight "lids D2369 Raw Data Furnished with RePo* 

Water Content by ASTM D3792 Average Turn Around Time - 72 
Hours 

Call for a copy of our VOC Testing Data Package 

Vance Laboratories, Inc. 
Carmel Science & Technology Park 

12202 Hancock Street, Carmel, Indiana 46032 

- 

(3 17) 573-8073 

I I 



(Oct. 14-19)-ISA190. Conference and exhibition sponsored by 
The Instrument Society of America (ISA). New Orleans, LA. (Brian 
Duckett, ISA, 67 Alexander Dr., P.O. Box 12277, Research Triangle 
Park, NC 27709). 

(Oct. 15-19)-"Introductions to Coatings Technology." Short 
course sponsored by Kent State University (KSU). Kent, OH. (Carl J. 
Knauss, Director, Cooperative and Continuing Education, Chemistry 
Dept., KSU, Kent, OH 44242). 

(Oct. 17-19)-Airpol '90. Seminar sponsored by National Asso- 
ciation of Corrosion Engineers (NACE). Galt House, Louisville. KY. 
(NACE, Education and Training, P.O. Box 218340, Houston, TX 
77218). 

(Oct. 25-26)-"Water in Exterior Building Walls: Problems and 
Solutions." Symposium sponsored by ASTM. Dearborn, MI. (Thomas 
A. Schwartz, Symposium Chairman, Simpson Gumpertz & Heger, 
Inc., 297 Broadway, Arlington, MA 02174). 

(Oct. 31-Nov. 1)-"How Environmental Regulations in the United 
States Control the Paint and Coatings Industry." Course co-spon- 
sored by the University of Oxford, Department of External Studies, 
and the University of California, Berkeley, Continuing Education in 
Engineering. University Extension. Oxford, England. (CPD Unit, Uni- 
versity of Oxford, Department for External Studies, 1 Wellington 
Square, Oxford OX1 2JA, England). 

(Oct. 31-Nov. 2)-103rd Annual Meeting of the National Paint 
and Coatings Association (NPCA). Washington, D.C. (NPCA, 1500 
Rhode Island Ave., N.W., Washington, D.C. 20005). 

(Oct. 31-Nov. 2)-"Advances in Polymer Colloids (Emulsion Poly- 
mers): Polymerization, Characterization, and Applications." Short 
course sponsored by State University of New York (SUNY). Orlando, 
FL. (A.V. Patsis, Institute of Materials Science, CSB 209. SUNY, 
New Paltz, NY 12561). 

OUR CAST METAL TEST PANELS 
CAN PUT AN END TO 

ALUMINUM 

NEEDLESS DESTRUCTION 
OF CAR PARTS! 

Am 
PUT US 7 V  T i  TEsr 

Advanced Coating Technologies, Inc. 
P.O:Box 735 1273 Industrial Dr. I Hillsdale, M I  49242 

(517) 439-1485 Fax: (517) 439-1652 
Detroit (313) 528-3319 Fax: (313) 262-1598 
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(Nov. 1-2)-"Measuring Paint Volatile Organic Compounds 
(VOC)." Training course sponsored by ASTM. Holiday Inn-Washing- 
ton, Washington, D.C. (Kathy Dickinson, ASTM, 1916 Race St., 
Philadelphia. PA 19103). 

(Nov. 9-1 1 ) 4 3 r d  Annual National Decorating Products Show. 
Sponsored by the National Decorating Products Association (NDPA). 
Indiana Convention Center. Indianapolis, IN. (Lillian Smysor, NDPA, 
1050 N. Lindbergh Blvd., St. Louis, MO 63132-2994). 

(Nov. 1 I-17)-"Basic Coating Inspection." Session I of the Inter- 
national Coating Inspector Training and Certification Program. Spon- 
sored by the National Association of Corrosion Engineers (NACE), 
Sheffield, England. (NACE Europe, P.O. Box 251, Guildford, Surrey, 
GU1 3DJ, United Kingdom). 

(Nov. 12-1 4)-"Fundamentals of Adhesion: Theory, Practice, and 
Applications." Short course sponsored by State University of New 
York (SUNY). Orlando. FL. (A.V. Patsis, Institute of Materials Sci- 
ence, CSB 209, SUNY, New Paltz, NY 12561). 

(Nov. 25-30)-"Basic Corrosion." Course sponsored by the Na- 
tional Association of Corrosion Engineers (NACE), London, England. 
(NACE Europe, P.O. Box 251, Guildford, Surrey, GUl 3DJ, United 
Kingdom). 

(Nov. 25-30)-"Corrosion Control in Oil and Gas Production." 
Course sponsored by the National Association of Corrosion Engi- 
neers (NACE), London, England. (NACE Europe, P.O. Box 251, 
Guildford, Surrey, GU1 3DJ, United Kingdom). 

(Nov. 26-28)-ASE '90. The Fourth International Conference and 
Exhibition on Adhesives, Sealants, and Encapsulants. Amsterdam, 
The Netherlands. (ASE '90 Administration Office, Network Exhibi- 
tions & Conferences Ltd., Printers Mews, Market Hill, Buckingham 
MK18 lJX, United Kingdom). 
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Correspondent Larry Kelly writes: ers or condominiums; a "chip" meant a piece of wood; 
"I just read your recent issue (May) of Humbug's hardware meant hardware and software wasn't even a 

column and was very fascinated by your 15873 multi- word. 
plying problem. In 1940, "made in Japan" meant "junk" and the term 

One of our computer wizards also told me that if you "making out" referred on how you did on your exam. 
took 15873, added a zero, then repeated 15873 and Pizza, "McDonald's," and decaffeinated were unheard 
then went through the multiplying process, you would of. 
even get a longer string of digits of the same type--in We hit the scene when there were 5 and 10 cent 
case you are collecting digits that is." stores, where you bought things for five and ten cents. 

Humbug is happy to note that, thus, we are adding Ice cream cones were a nickel or a dime. For one nickel 
to the mental degradation of our readers. Please don't you could ride a street car, make a phone call, buy a 
scream our name as they carry you away. Pepsi, or enough stamps to mail one letter and two 

postcards. You could buy a new Chevy Coupe for $600 
but who could afford one; a pity too, because gas was 

When a young child was asked what she learned at 11 cents a gallon. 
school that day, she responded, "We learned how to In our day cigarette smoking was fashionable, 
make babies." There was silence at the dinner table. GRASS was mowed, COKE was a cold drink, and POT 
Finally, her father bravely ventured, "How do you do was something you cooked in. ROCK MUSIC was a 
that?" The child replied, "You just drop they and add Grandma's lullaby and AIDS were helpers in the 
ies." principal's office. 

We were certainly not before the difference between 
sexes was discovered, but we were surely before the 

My very good friend Alvin Guttman of Montreal in sex change; we made do with what we had. And we 
addition to his aging prowess on the baseball field is were the last generation that was so dumb as to think 
also a bemused reader of things "Humbugian." Alvin you needed a husband to have a baby. 
has contributed the following for those to whom it ap- No wonder we are so confused and there is such a 
plies: generation gap today! 

For All Those Who Were Born Before 1945 
BUT WE SURVIVED! What better reason to cele- 

brate? 
WE ARE SURVIVORS! Consider the changes we 

have witnessed! 
We were born before television, before penicillin Alvin's wife, Naomi, a very observant person, appro- 

and polio shots, before frozen foods, Xerox, plastic, priately, adds these to our ever growing list of: 
contact lenses, Frisbees, and "The Pill." 

We were before radar, credit cards, split atoms, How to Know You're Getting Older 
laser beams, and ballpoint pens; before pantyhose, -The gleam in your eye is from the sun hitting your 
electric blankets, drip-dry clothes, and disposable dia- bifocals. 
pers; before dishwashers, clothes dryers, air condition- -You finally reach the top of the ladder and find it 
ers, microwaves . . . and before man walked on the leaning against the wrong wall. 
moon. -You begin to outlive enthusiasm. 

We got married first and then lived together. How -You walk with your head high trying to get used to 
quaint can you be? your bifocals. 

In our time, closets were for clothes and not for -You're 17 around the neck, 41 around the waist 
"coming out of." Bunnies were small rabbits and rabbits and 96 (you wish) around the golf course. 
were not Volkswagons. Having a meaningful relation- -After painting the town red, you have to take a 
ship meant getting along with our cousins. long rest before applying the second coat. 

We thought fast food was what you ate during Lent -You have too much room in the house and not 
and outer space was back at the Riviera Theatre. enough in the medicine cabinet. 

We were before house husbands, gay rights, com- -You sink your teeth into a steak and they stay 
puter dating, dual careers, and computer marriages. there. 
We were before day care centers, car pools, group 
therapy, and nursing homes. We never heard of FM -Herb Hillman 
radio, tape decks, electric typewriters, artificial hearts, Humbug's Nest 
word processors, yogurt, and guys wearing earrings. P.O. Box 135 
For us, time sharing meant togetherness--not comput- Whitingham, VT 05361 

\ J 
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- -- YOURS? 

For overall performance, nothing beats new compatible to other waterborne resins and are 
Pliolite water-reducible resins from Goodyear. extremely versatile. 
Pliolite resins offer superior protection in architec- For more information, contact EK. Chan, 
turd and industrial paints and coatings for metal, Project Manager, Chemical Division, (216) 796-7940. 
concrete, plastic and wood products. Plus, they're or contact the Goodyear distributor nearest you. 



- 

Shamrock 

If it's mar resistance you wan[, we have the product for you! Sure, we can make 
your clear topcoat for parquet floors more resistant to even a skateboard, but we 
don't stop there! Daily, our applications lab is solving problems such as the 
elusive fingernail mar resistance, and more! Two of our high-performance 
problem-solvers, consistently relied upon by the industry, are: 

FluoroSLlP 515 
A fluoroethylene with just the right mix of PE and PTFE 

S-232 
A specialty combination of natural and synthetic waxes 

. responds! 
Shamrock Technologies, Inc. u.5. hgional Oflice: 

Foot of Pacific St. Chicago, IL (312) 6244652 

Newark, N.J. On14 Sales Regions: 
Gaamla 

Ohio 
Sexton 8 Co. 
Cincinnati. OH (513) 542-1925 

Canada 
Industrial Colours & Chem. 
Bramplon. ONT (416) 453.7131 

Pennyhnnia 
S.E. Fireslone Associates 
Philadelphia. PA (215) 635.1366 

Phone: (201) 242-2999 
Telex: 138691 
Fax: 201-242-8074 

- - - . -.- 
Kinsmen Corp. 
Allanla, GA (404) 355-9550 
Michigan 
A.T. Callas Co. 
Troy. MI (313) 643-9280 

J.M. Gillen Co. 
Cuddy. PA (412) 257-3300 

Missourl 
Cemsac Chemlcal 
St. Louis, MO (314) 532-4330 
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