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Foreword 

The Spray and Pool Absorption Technology Program is coordinated by 
Oak Ridge National Laboratory for the AEC. The Program involves research 
on all aspects of containment spray systems for use as engineered safety 
features in pressurized-water reactor containment buildings and investi-
gations of certain aspects of the pool pressure-suppression containment 
concept as applied to boiling-water reactors. A document detailing the 
program (USAEC Report 0RNL-^360, Spray and Pool Absorption Technology Pro-
gram) has been issued. 

Previous tests in the AEC-sponsored program, as reported in Part V 
of USAEC Report 0RNL-TM-2>4l2, have provided much detailed information on 
stability of a number of coatings under reactor accident conditions. This 
document presents the results of a test of protective coatings manufactured 
by Burgess Fobes Paint Company, Inc., Portland, Maine. These tests were 
funded by the manufacturer and provided additional information on protec-
tive coatings. 

The following specific reports on various aspects of the program have 
been issued in a special series: 

T. H. Row, L. F. Parsly, and H. E. Zittel, Design Considerations of 
Reactor Containment Spray Systems — Part I, USAEC Report ORNL-TM-
2^12, April 1969. 

C. Stuart Patterson and Win. T. Humphries, Design Considerations of 
Reactor Containment Spray Systems — Part II, Removal of Iodine and 
Methyl Iodide from Air by Liquid Solutions, USAEC Report ORNL-TM-
2kl2t Part II, August 1969. 

J. C. Griess and A. L. Bacarella, Design Considerations of Reactor 
Containment Spray Systems — Part III, The Corrosion of Materials in 
Spray Solutions, USAEC Report ORNL-TM-2̂ +12, Part III, December 1969. 
L. F. Parsly, Design Considerations of Reactor Containment Spray Sys-
tems — Part IV, Calculation of Iodine-Water Partition Coefficients, 
USAEC Report 0RNL-TM-2U12, Part IV, January 1970. 
J. C. Griess, T. H. Row, C. D. Watson, and G. A. West, Design Con-
siderations of Reactor Containment Spray Systems, Part V, Protective 
Coatings Tests, USAEC Report 0RNL-TM-2ill2, Part T, October 1970. 
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L. F. Parsly, Design Considerations of Reactor Containment Spray 
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L. F. Parsly, Design Considerations of Reactor Containment Spray 
Systems — Part VII, A"Method for Calculating Iodine Removal by Sprays, 
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Technical Coordinator 
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EVALUATION OF BURGESS FOBES PAINT COMPANY PROTECTIVE 
COATINGS FOR NUCLEAR PLANT APPLICATION 

T. H. Row J. C. Griess 

Abstract 

The interior surfaces of re actor/lDuil dings and equipment 
are normally protected "by coatings. /Since these coatings would 
"be subjected to the severe environmental conditions that would 
exist in the "building in the event of a design-basis accident, 
tests are conducted to demonstrate the acceptability of par-
ticular coating systems. 

Protective coatings on steel coupons supplied by the 
Burgess Fobes Paint Company were tested in a spray test loop 
facility at ORNL, and the tests were funded by the manufacturer 
through a contract with the AEC. Coupons coated with the vari-
ous protective coatings were exposed to a solution containing 
2960 ppm boron with a pH of 9*5 under conditions that simulated 
the temperature and pressure transients of a design-basis acci-
dent. There were no observable failures of a number of the 
coatings, but those with a zinc-rich primer indicate the need 
for additional investigation because of their high failure 
rate. 

Introduction 

The interior surfaces of reactor containment "buildings and equipment 
are normally protected by coatings applied by using standard industrial 
techniques, such as spraying. The coatings are used to aid in cleaning, 
for dust suppression, as corrosion barriers, and to improve the aesthetic 
qualities of the structures.. Since these coatings are applied to surfaces 
within the containment envelope of a nuclear plant, they would be subjected 
to the severe environmental conditions that would exist in the building 
in the event of a design=basis accident (DBA). 

Typical DBA analyses indicate that the containment building could ex-
perience temperatures up to 280 to 300°F and approximately 60-psig pressure 
during the initial phase of the accident. It is therefore necessary to 
demonstrate that safety components will function in such an environment 
and that failures in any other systems will not jeopardize the operation 
of the safety systems. Hence it must be shown that the large masses of 
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coatings (in some cases several thousand pounds) within the containment 
building will not "be removed in large quantities , since such a failure 
could cause plugging of lines and spray nozzles, fouling of pumps, and 
plugging of core coolant passages. 

One of the several systems installed in pressurized-water reactors 
(PWR) to limit the DBA is a containment "building spray system.1 The pri-
mary function of this engineered safety feature is to effect steam suppres-
sion following primary system blowdown. This system is also depended upon 
as a fission-product removal device in a number of plants. The primary 
source of water for this spray system (as well as for the emergency core 
cooling system — another of the engineered safety features) is the refuel-
ing water storage. This water source of from 350,000 to ij-00,000 gal con-
tains 2500 to 3000 ppm boron, for reactivity control, and will, in most 
cases, have additional chemicals added.during postaccident operation to 
aid in absorption of fission products, particularly iodine. In general 
two sprsvy solutions are considered by the industry at the^resent time: 
one contains 1 wt % Na2S2Q3, 3000 ppm B, and 0.153 M NaOH and the other 
contains 3000 ppm B and 0.153 M NaOH.. 

The Spray and Pool Absorption Technology Program facilities at ORNL 
have been used to test 35 different protective coatings supplied by 11 
different manufacturers.2 These tests provided information on the appli-
cability of a broad spectrum of coating types that is now supplemented by 
the test results reported here. 

The Burgess Fobes Paint Company, Inc., of Portland, Maine, requested 
that ORNL perform a loop test of their coatings similar to those completed 
previously. Upon review of the proposal, it was determined that the test 
could provide needed information on coatings for the nuclear industry, 
and an agreement was completed to allow Burgess Fobes to fund the test. 

Experimental Procedure 

The coated specimens were tested at Oak Ridge National Laboratory in 
the spray test loop facility shown schematically in Fig. 1. A detailed 
description and a photograph of the loop were given in a previous report.3 
Briefly, the facility consists of a stainless steel loop with a canned-rotor 
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ORNL-DWG 68-1134E 

Fig. 1. Sketch of Test Facility. 
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pump to recirculate solution through a spray nozzle into a spray chamber. 
The chamber is 52 in. long and has an inside diameter of 8 in. It con-
tains a removable rack with Teflon-insulated hooks for suspending test 
specimens. All parts of the system in contact with solution are type 30^ 
stainless steel, and adequate heaters and coolers are provided to maintain 
any desired temperature. The temperature of the system is controlled 
from a thermocouple immediately ahead of the spray nozzle, but the tem-
perature throughout the system is the same within 2 to 3°C. The specimens 
were all 1- by 2-in. sand-blasted carbon steel coupons with the coatings 
applied by the Burgess Fobes Paint Company. Each specimen was supplied 
with a lA-in. hole near one end so that it could be placed on the re-
movable rack in the loop. A description of each coupon coating is given 
in Table 1. 

For the present test the spray chamber was half full of solution. 
One specimen of each type was totally submerged and one was suspended in 
the spray; the third was not exposed and served as a control. Both ex-
posed specimens of a given type were scribed on one side with a large X. 
This scribe was made with a knife blade and was intended to penetrate to 
the metal substrate. This technique had been used in previous tests2 to 
represent a worst type of coating damage that might occur during normal 
operation. The primary interest was to determine whether this type of 
damage could initiate gross coating failure by undercutting. 

The test solution contained 29&0 ppm boron and was adjusted to a pH 
of 9*5 by the addition of NaOH. The pH of the solution remained constant 
during the run; and although not measured, it is to be expected that the 
boron content also remained unchanged. Portions of the loop not filled 
with solution contained air. The solution in the chamber was heated to 
280°F in 1 hr and 20 min. Then the pump was turned on, and in 5 min the 
entire system was at 280°F. This temperature was maintained for IT min 
('VLOOO sec), at which time the temperature was lowered to 225°F; the cool-
ing process required about 30 min. The temperature was maintained at 
225°F for 170 min, and then the pump was shut off, and the system was 
allowed to cool to room temperature. . All specimens were then inspected 
and returned to the loop, and the test was continued for Tib hr at l80oF. 
The total time in test was approximately 30 days. 
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Table 1. Descriptions of Burgess Fobes Paint Test Coupons 

Total 
Coupon Coating 
No. Thickness 

(mils) 
Appearance Coating System Composition 

1 •' 1.8 Red, flat finish 50003 epoxy-amine primer 
2 3.5 White, high gloss 50003 epoxy-amine primer; 50010 epoxy-amine, 

6.8 
two topcoats 

3 6.8 White, high gloss 50003 epoxy-amine primer: 50010 epoxy-amine, 
two topcoats ' 

it 5-9 White, high gloss 50003 epoxy-amine primer; 51010 urethane-

8.5 
polyester, two topcoats 

5 8.5 Black, medium gloss 50006 epoxy-amine pitch, two coats 
6 15-0 Black, medium gloss 50008 epoxy-zine-rich primer; 50006 epoxy-

amine pitch, two topcoats 
7 15.0 White, high gloss 50008 epoxy-zinc-rich primer; 

amine, two topcoats 
50010 epoxy-

8 10.0 White, high gloss 50008 epoxy-zinc-rich primer; 
polyester, two topcoats 

51010 urethane-

9 11.3 White, high gloss 50008 epoxy-zinc-rich primer; 
polyester, two topcoats 

52010 epoxy-

10 11.2 White, high gloss 50008 epoxy-zinc-rich primer; 58010 epoxy-

16.0 
polyamide, two topcoats 

11 16.0 White, high gloss 50008 epoxy-zinc-rich primer; 
ester, two topcoats 

59010 epoxy-

12 2.9 Red, medium gloss 58003 epoxy-polyamide; primer 
13 7-0 White, high gloss 58003 epoxy-polyamide primer; 58010 epoxy-

lit 
polyamide, two topcoats 

lit 5.9 White, high gloss 58003 epoxy-polyamide primer; 52010 epoxy-

k.5 
polyester, two topcoats 

15 k.5 White, high gloss 59003 epoxy-ester primer; 59010 epoxy-
ester, two topcoats 

17 2.0 Red, high gloss 8325 epoxy-pheriolic baking primer, two coats 
18 5-0 White, high gloss 8325 epoxy-phenolic primer; 50010 epoxy-

amine, two topcoats 
22 9-5 White, high gloss ' Inorganic zinc-rich primer; 50010 epoxy-

amine, two topcoats 
23 11.5 White, high gloss Inorganic zinc-rich primer; 5^010 epoxy-

2k 
polyamide, two topcoats 

2k 3.0 White, high gloss 50010 epoxy-amine, two coats 
25 2.0 White, high gloss 51010 urethane-polyester, two coats 
26 2.6 White, high gloss 58010 epoxy-polyamide, two coats 
27 k.l Red, high"gloss • 50003 epoxy-amine primer; 53009 clear, 

moisture-cured urethane, two topcoats >• 
28 2.0 Clear, metallic, high gloss 53009 clear, moisture-cured urethane, two , 

" coats •: -
~ 33 8.0 White, medium gloss 56007 acrylic latex'iprimer; "510 acrylic latex 

3U 
glossy white, two topcoats 

3U 2.1 Gray, flat : finish 56007 acrylic latex primer, one coat 
36 15-6 White, flat finish. 58120 epoxy-polyamide masonry primer , 
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Results 

The test specimens were examined twice: first after the initial 
heating for 1000 sec at 280°F plus 170 min at 225°F and again after termi-
nation of the 30-day exposure at l80°F. Each specimen was examined for 
six specific changes: (l) color variation, (2) chalking, (3) checking, 
(1+) flaking, (5) blistering, and (6) undercutting at scribe. 

Visual examination and opinion of the experimenters was used to de-
termine color variation and undercutting at scribe.2 Determinations of 
the degree of chalking,' checking, flaking, and blistering were based on the 
appropriate standards of the American Society for Testing and Materials, 
specifically: 
1. Standard method of evaluating degree of resistance to chalking of 

exterior paints, ASTM Designation D-659-^ (1965). 
2. Standard method of evaluating degree of resistance -tĉ ,.checking of 

exterior paints, ASTM Designation D-660-M* (1965). 
3. Standard method of evaluating degree of resistance to flaking (scaling) 

of exterior paints, ASTM Designation D-772-Vf (1965). 
U. Standard method of evaluating degree of blistering of paints , ASTM 

Designation D-71^-56 (1965). 
The results of these evaluations are given in Table 2. Each entry 

includes an identification of the system by coupon number, as detailed in 
Table 1, and the specimen appearance for the sprayed and totally submerged 
panels at the examination times of approximately 3 hr and 30 days. 

Table entries such as "M No. 2" are designations called out in the 
ASTM Standard. In this case the reference is to a medium ~(M) frequency of 
No. 2-size blisters. The word "intact" is included in a number of cases 
and refers to whether or not the blisters ruptured and ê sposed the next 
layer of coating or metal substrate. This comment is included in line 
with the fact that the proposed nulcear plant coatings standard4 allows 
some intact blisters. 

At the termination of the test the exposed specimens and the controls 
were photographed (see Fig. 2). The coupon number is identical to that 
used in the tables. 
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Coupon 1 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 
Submerged 

Coupon 2 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 
Submerged 

Coupon 3 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 
Submerged 

Coupon ^ 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 
Submerged 

Coupon 5 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 

Submerged 
Coupon 6 

Part 1 
Sprayed 

Submerged 
Part 2 
• Sprayed 

Submerged 
Coupon 7 

Part 1 
Sprayed 
Submerged 

Part 2 
Sprayed 

Submerged 

Table 2. Test Results for Sprayed and Submerged Coupons 

Part 1: 1000 sec at 280°F and 170 min at 225°F 
Part 2: 30 days at 180°P 
Solution: 29o0 ppm boron solution adjusted to 

pH 9.5 with NaOH 

Color After Test Results 

Red, flat No observable failure 
Red, flat Same as above 

Red, flat Same 
Red (lighter), flat Same 

Yellow, flat Same 
Yellow, flat Same 

Yellow, flat . Same 
Yellow, flat Same 

Yellow, flat Same 
Yellow, flat Same 

Yellow, flat Same 
Yellow, flat Same 

Tan, flat Same 
Tan, flat Same 

Tan, flat Same 
Tan, flat Same 

Black, flat Same 
Black, flat Same 

Black, flat No. H chalking; MD No. 6 blistering, intact; topcoat removed from 
both panels; blisters caused failure to metal; blisters did not 
occur on scribed side of either panel 

Black, flat Same as above 

Black-brown, flat 

Black-brown, flat 

B1ack-brown, f1at 

Black-brown, flat 

No observable failure; coating brittle 'before test; some chipping 
during scribing of panel 
F No. 6 blistering, intact; coating brittle before test; some • 
chipping during scribing of panel 
No. 8 chalking; F No. U blistering, intact; undercutting to metal 
proceeded 1/16 in. into coating from original scribe mark; ap-
proximately one-half of this attributable to test; remainder 
caused by brittle coating chipping during scribing of panel 
Same 

Yellow, flat 
Yellow, flat 
Yellow, flat 
Yellow, flat 

Undercutting 1/32 in. from scribe 
F No. 2 blistering, intact; undercutting 1/32 in. from scribe 
F No. 2 blistering, intact; undercutting 1/16 in. from scribe; 
blisters caused failure to metal in most cases 
M No. 2 blistering, intact; blisters caused failure to metal in 
most cases; paint easily separated from metal by knife blade at 
scribe on submerged couoon 
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Table 2 (continued) 

Color After Test Results 

Coupon 8 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 

Tan, low gloss 
Tan, low gloss 

Tan, low gloss 

Submerged Tan, low gloss 

Coupon 9 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 

Tan, low gloss 
Tan, low gloss 

Tan, low gloss 

Submerged 
Coupon 10 

Part 1 
Sprayed 
Submerged 

Part 2 
Sprayed 
Submerged 

Coupon 11 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 

Tan, low gloss 

Tan, flat 
Tan, low gloss 

Tan, flat 
Tan, low gloss 

Tan, flat 
Tan, flat 
Tan, flat 

Submerged Tan, flat 

Coupon 12 
Part 1 

Sprayed . 
Submerged 

. , Part 2 
Sprayed 
Submerged 

Red, flat 
Red, flat 

Red, flat 
Red (lighter), flat 

M No. blistering, intact 
Same 

M No. 2 blistering on plain side, M No. h blistering on scribed 
side, intact; undercutting 1/32 in. from scribe; there was a 
well-defined difference between the blisters on the side with the 
scribed X and the side without; smaller blisters occurred on the 
scribed side of sprayed and submerged coupons; blisters caused 
failure to the metal in most cases, with some showing a porous 
film of primer covering metal 

M Ko. 2 blistering on plain side, F No. 4 on scribed side, intact; 
undercutting 1/32 in. from scribe; there was a well-defined dif-
ference between the blisters on the side with the scribed X and 
the side without; smaller blisters occurred on the scribed side 
of sprayed and submerged coupons; blisters caused failure to the 
metal in most cases, with some showing a porous film of primer 
covering metal 

No observable failure 
F No. 6 blistering, intact 

No. 2 flaking; blistering indeterminable; undercutting indeter-
minable; flaking occurred as detachment of topcoats, in sheet 
form, from primer; sheets of topcoat retained some of the origi-
nal gloss and the flatness of the sheet does not indicate that 
the flaking was proceeded by blistering; primer was intact on 
the sprayed coupon but chipped away easily from a number of 
failures on the submerged coupon edges 
Same 

No observable failure 
F No. 2 blistering, intact; blisters caused failure to metal 

Undercutting 1/16 in. from scribe 
F No. 2 blistering, intact; undercutting l/l6 in. from scribe; 
blisters caused failure to metal 

F No. 2 blistering, intact; undercutting l/l6 in. from scribe 
Same 

No. 2 checking; No. 2 flaking; F No. 2, D No. 8, and MD No. 8 
blistering; undercutting l/l6 in. from scribe; the blisters 
formed in Part 1 of the test caused failure to the primer on both 
coupons; first of two topcoats of sprayed coupon failed and was 
approximately 50% missing at end of test; failure seemed to have 
progressed from dense No. 8 blistering to No. 2 checking and 
flaking; second topcoat had medium dense No. 3 blisters but re-
tained adherence to primer 
First of two topcoats failed and was approximately 95% missing at 
end of test; failure seemed to have been caused by dense No. 8 
blistering; second topcoat had medium dense No. 8 blisters but 
retained adherence to primer 

No observable failure 
Same 

Same 
Same 
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Table 2 (continued) 

Color After Test Results 

Coupon 13 
Part 1 

Sprayed Yellow, low gloss Same 
Submerged Yellow, low gloss F No. 6 blistering, intact 

Part 2 
Sprayed Yellow, low gloss M No. 8 blistering, intact; blisters caused failure to metal 
Submerged Yellow, low gloss M No. 6 blistering, intact; blisters caused failure to metal 

Coupon lb 
Part 1 

Sprayed 

Submerged 
Part 2 

Sprayed 

Tan, low gloss 

Tan, low gloss 

Tan, low gloss 

Submerged Tan, low gloss 

Coupon 15 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 

Tan, flat 
Tan, flat 

Tan, flat 

Submerged Tan, flat 

Coupon IT 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 

Red, high gloss 
Red, high gloss 

Red, high gloss 

Submerged Red, high gloss 
Coupon 18 

Part 1 
Sprayed 
Submerged 

Part 2 
Sprayed 

Submerged 
Coupon 22 

Part 1 
Sprayed 
Submerged 

Part 2 
Sprayed 
Submerged 

Yellow, flat 
Yellow, low gloss 

Yellow, flat 

Yellow, low gloss 

Yellow, flat 
Yellow, low gloss 

Yellow, flat 

Yellow, low gloss 

Surfaces of both coupons appeared to have many very small intact 
blisters; blisters smaller than defined by No. 8 in standard 
Same 

MD No. 8 blistering, intact; slight undercutting at scribe; small 
blisters seemed to cause failure to the primer and were present 
only on the unscribed side 
F No. 8 blistering, intact; the few blisters caused failure to the 
primer; there was a suggestion of numerous very small blisters, 
but this was very difficult to confirm; some erosion of first 
topcoat 1/16 in. back from scribe 

MD No. U blistering, intact; undercutting 1/16 in. from scribe 
MD No. 4 blistering, intact; slight undercutting at scribe 

i * i No. 4 checking; No. 2 flaking; MD No. 4 blistering, intact; 
undercutting 1/16 in. from scribe; blisters caused failure to 
metal; checking and flaking caused failure to metal or of first 
topcoat in some cases 

No. H checking; No. 2 flaking; MD No. ^ blistering, intact; slight 
undercutting at scribe; blisters caused failure to metal; first 
topcoat 93% gone; second topcoat and primer started checking (5$) 

No observable failure 
Same 

There were intact blisters smaller than No. 8 and about medium in 
density in a band 1/16 in. wide beside the scribe marks on both 
coupons; while not as pronounced, there were also blisters of the 
same size and density along the edge of the sprayed faces where 
the paint had formed a thicker coat than on the major part of the 
face 
Same 

Undercutting 1/8 in. from scribe 
Same 

Undercutting 1/8 to 1/k in. from scribe; only observable failure 
was undercutting at the scribe marks which caused failure between 
two topcoats (as a single sheet) and the primer; no indication of 
primer failure 
Same 

No observable failure 
Same 

Marginal undercutting;,significant effort required to chip coating 
away from primer 
Same 
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Table 2 (continued) 

Color After Test Results 

Coupon 23 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 

Tan., low gloss 
Tan, low gloss 
Tan, low gloss 

Submerged Tan, low gloss 

Coupon 2h 
."art 1 

Sprayed 
Submerged 

Part 2 
Sprayed 
Submerged 

Coupon 25 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 
Submerged 

Coupon 26 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 

Submerged 
Coupon 27 

Part 1 

Yellow, flat 
Yellow, low gloss 

Yellow, flat 
Yellow, low gloss 

Tan, low gloss 
Tan, low gloss 

Tan, low gloss 
Tan, low gloss 

Yellow, low gloss 
Yellow, low gloss 

Yellow, low gloss 

Yellow, low gloss 

No observable failure 
Undercutting l/l6 in. from scribe 

On the unscribed side there were groups of No. 8 or smaller intact 
blisters (3 to 8 blisters per group) in a medium distribution; it 
was not possible to determine where the blisters originated; on 
the sprayed panel some undercutting of the primer occurred, but 
the topcoat was always removed farther back from the scribe 
On the unscribed side there were groups of No. 8 or smaller intact 
blisters (3 to 8 blisters per group) in a medium distribution; it 
was not possible to determine where the blisters originated; 
undercutting 1/16 to 1/8 in. from scribe 

No observable failure 
Same 

Same 
Same 

•Bame 
Same 

F No. 8 blistering, intact; blisters caused failure to metal 
Same 

No observable failure 
Same 

D No. 8 blistering; failure to the metal seemed to progress from 
dense No. 8 blistering to a "lifting" effect; while no coating 
was lost, it had ruptured at edges and could be removed easily 
in most spots with a knife blade 
Same 

Sprayed Red, high gloss No observable failure 
Submerged Red, high gloss Same 

Part 2 
Sprayed Red, high gloss F No. 8 blistering, intact; blisters caused failure to primer 
Submerged Red, high gloss Same 

Coupon 28 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 
Submerged 

Coupon 33 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 

Green, high gloss 
Green, high gloss 

Green, high gloss 
Green, high gloss 

White, low gloss 
White, low gloss 

White, low gloss 

Submerged White, low gloss 

No observable failure 
Same 

F No. 8 blistering, intact; blisters caused failure to metal 
No observable failure 

F No. 8 blistering; discoloration resembling rust on edges 
No observable failure; discoloration resembling rust on edges 

M No. 8 blistering; some rust (?) on edges and failure of coating 
at these places; blisters ruptured 
No observable failure; discoloration resembling rust on edges 
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Table 2 (continued) 

Color After Test Results 

Coupon 3U 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 
Submerged 

Coupon 36 
Part 1 

Sprayed 
Submerged 

Part 2 
Sprayed 

Gray, flat 
Gray, flat 

Gray, flat 
Gray, flat 

Yellow, flat 
Yellow, flat 
Yellow, flat 

Submerged Yellow, flat 

No observable failure 
Same 

Same 
Same 

Same 
Same 

There was general loss of adhesion to metal; while no undercutting 
appeared to have occurred, coating was easily separated from 
metal with a knife; this was more pronounced on the sprayed cou-
pon than the submerged coupon 
See above 
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PHOTO 101237 (Pt. 1) 
COUPON 1: 50003 Epoxy-amine Pr.imer 
COATING THICKNESS: 1.8 mils 

CONTROL SPRAY SOLUTION 

COUPON 2: 50003 Epoxy-amine Primer 
50010 Epoxy-amine, Two Topcoats 

COATING THICKNESS: 3.5 mils 

CONTROL SPRAY SOLUTION 

COUPON 3: 50003 Epoxy-amine Primer 
50010 Epoxy-amine, Two Topcoats 

COATING THICKNESS: 6.8 mils 

\ 

CONTROL SPRAY SOLUTION 

Fig. 2. Photographs of Control, Sprayed, and Submerged Specimens. 
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PHOTO 101237 (Pt. 2) 
COUPON 4: 50003 Epoxy-amine Primer 

51010 Urethane-polyester, Two Topcoats 
COATING THICKNESS: 5.9 mils IpeRIHHHSaSHH®; 

CONTROL SPRAY SOLUTION 

COUPON 5: 50006 Epoxy-amine-pitch, Two Coats 
COATING THICKNESS: 8.5 mils 

CONTROL SPRAY SOLUTION 

COUPON 6: 50008 Epoxy-zinc-rich Primer 
50006 Epoxy-amine-pitch, Two Topcoats 

COATING THICKNESS: 15.0 mils 

CONTROL SPRAY SPRAY SOLUTION 

Fig. 2 (continued) 
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PHOTO 101237 (Pt. 2) 
COUPON 7: 50008 Epoxy-zinc-rich Primer 

50010 Epoxy-amine, Two Topcoats 
COATING THICKNESS: 15.0 mils 

m 

m 

' < s > 

* 1 *> * * 
4«i ^ f,», =» <4 ' v t '̂".'I I 

CONTROL SPRAY SOLUTION 

COUPON 8: 50008 Epoxy-zinc-rich Primer 
51010 Urethane-polyester, Two Topcoats 

COATING THICKNESS: 10.0 mils 

SB 
Sfos&'YXjw 

i , , i" 

fm*:: fm*:: 

Jr-r ft & Ŝ /MSK?' ll§liili 
mi 

CONTROL SPRAY SOLUTION 

COUPON 9: 50008 Epoxy-zinc-rich Primer 
52010 Epoxy-polyester, Two Topcoats 

COATING THICKNESS: 11.3 mils 
o 

\ i J 
'1 
1 i $ 
-t 

b r> 
1 
! 1 

CONTROL SPRAY SPRAY SOLUTION 

Fig. 2 (continued) 
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PHOTO 101237 (Pt. 4) 
COUPON 10: 50008 Epoxy-zinc-rich Primer 

58010 Epoxy-po'lyanride, Two Topcoats 
COATING THICKNESS: 11.2 mils 

CONTROL SPRAY SOLUTION 

COUPON 11: 50008 Epoxy-zinc-rich Primer 
59010 Epoxy ester, Two Topcoats 

COATING THICKNESS: 16.0 mils 

CONTROL SPRAY SOLUTION 

COUPON 12: 58003 Epoxy-polyamide Primer 
COATING THICKNESS: 2.9 mils 

CONTROL SPRAY SOLUTION 

Fig. 2 (continued) 
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PHOTO 101237 (Pt. 2) 
COUPON 13: 58003 Epoxy-polyamide Primer 

58010 Epoxy-polyamide, Two Topcoats 
COATING THICKNESS: 7.0 mils 

COUPON 14: 58003 Epoxy-polyamide Primer 
52010 Epoxy-polyester, Two Topcoats 

COATING THICKNESS: 5.9 mils 

CONTROL SPRAY SOLUTION 

COUPON 15: 59003 Epoxy-ester Primer 
59010 Epoxy-ester, Two Topcoats 

COATING THICKNESS: 4.5 mils 

CONTROL SPRAY SOLUTION 

Fig. 2 (continued) 



IT 

PHOTO 101237 (Pt. 2) 
COUPON 17: 8325 Epoxy-phenolic .Baking Primer, , ; / Two Coats 
COATING THICKNESS: 2.0 mils V 

CONTROL SPRAY SOLUTION 

COUPON 18: 8325 Epoxy-phenolic Primer \ 
50010 Epoxy-amine, Two Topcoats 

COATING THICKNESS: 5.0 mils 

0%m, 

SPRAY SOLUTION 

COUPON 22: Inorganic Zinc-rich Primer 
50010 Epoxy-amine, Two Topcoats1 

COATING THICKNESS: 9.5 mils 

CONTROL 

ll 1' 
ii II A ' * II I 
1 4 s ^ \ J 

• 

* 

* I 'rtjyO't'SF? f " V 

15*./ 
• 

¥ 
SPRAY 

Fig. 2 (continued) 
SPRAY SOLUTION 
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PHOTO 101237 (Pt. 2) 
COUPON 23: Inorganic Zinc-rich Primer 

58010 Epoxy-polyamide, Two Topcoats 
COATING THICKNESS: 11.5 mils 

CONTROL SPRAY SOLUTION 

COUPON 24: 50010 Epoxy-amine, Two Coats 
COATING THICKNESS: 3.0 mils 

) 

• ,v; 
f-7* 

„;V P- • 
i' • * - .r.l 

y 'V. 
. ty ^ 'vaj 

CONTROL SPRAY SOLUTION 

COUPON 25: 51010 Urethane-polyester, Two Coats 
COATING THICKNESS: 2.0 mils 

CONTROL SPRAY SOLUTION 

Fig. 2 (continued) 
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PHOTO 101237 (Pt. 2) 

COUPON 26: 58010 Epoxy-polyamide, Two Coats 
COATING THICKNESS: 2.6 mils 

CONTROL SPRAY SOLUTION 

COUPON 27: 50003 Epoxy-amirie Primer 
53009 Clear, Moisture-cured Urethane, 
Two Topcoats 

COATING THICKNESS: 4.1 mils 

CONTROL SPRAY SOLUTION 

COUPON 28: 53009 Clear, Moisture-cured 
Urethane, Two Coats 

COATING THICKNESS: 2.0 mils 

CONTROL SPRAY 

Fig. 2 (continued) 

SPRAY SOLUTION 
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PHOTO 101237 (Pt. 2) 
COUPON 33: 56007 Acrylic Latex Primer 

510 Acrylic Latex Glossy White, Two 
Topcoats 

COATING THICKNESS: 8.0 mils 
FS7: 
Z W - / 

/ 

t ̂  i 

J M 
H i 'i « 

CONTROL SPRAY SOLUTION 

COUPON 34: 56007 Acrylic Latex Primer, One Coat 
COATING THICKNESS: 2.1 mils 

CONTROL SPRAY SOLUTION 

COUPON 36: 58120 Epoxy-polyamide Masonry Primer 
COATING THICKNESS: 15,6 mils 

WE®** 

SSSs® 

CONTROL SPRAY 

V,M 

/ Cc ' " ̂  ^ 
SPRAY SOLUTION 

Fig. 2 (continued) 



21 

Summary and Conclusions 

The test results indicate clearly that some coupons offered excellent 
resistance to the imposed test conditions. The epoxy-amines applied in 
thicknesses up to 6,8 mils showed no failures. The epoxy-polyamide at 

\ 

2.9 mils, epoxy-phenolic at 2.0 mils, and the acrylic-latex at 2.1 mils 
performed favorably. Increasing the epoxy-polyamide to 7.0 mils caused 
blistering. The addition of an acrylic latex topcoat to the acrylic-
latex primer to increase the coating thickness to 8 mils also resulted 
in blistering. 

As indicated in previous tests,2'5 zinc-rich primers showed cause 
for further investigation. Seven of the eight systems having an epoxy-
zinc-rich or inorganic zinc-rich primer showed problems with blistering 
and undercutting at the scribe marks. The topcoats involved were epoxy-
amine, epoxy-polyester, epoxy-polyamide, epoxy-ester, and urethane-poly-
ester. The 9-5-mil epoxy-amine coating over inorganic zinc-rich primer 
exhibited a minor degree of undercutting, while the 15.0-mil epoxy-amine 
coating over epoxy-zinc-rich primer showed blistering and undercutting, 
which suggested that a thinner coating might be the more desirable appli-
cation of systems with zinc-rich primers. 

Selection of a coating for use in a nuclear plant is dependent on 
many factors. The results of this test indicate that the epoxy-amine, 
epoxy-polyamide, epoxy-phenolic, and acrylic-latex systems perform satis-
factorily under simulated DBA conditions. The use of other systems may 
also be acceptable with appropriate modification of primer or topcoat type 
and thickness. 
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