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Performance of Carbo Zinc 11 Systems Exposed to 340°F Bechtel
TITLE: CP956-2/76 LOCA Curve.

PURPOSE: The purpose of this testing project is to determine how various
Carbe Zinc 11 systems will perform in the upcoming 34.°F Bechtel CP956-2/76
LOCA Curve tests at Oak Ridge National Laboratory scheduled for early 1982.
The systems to be tested are:

1c Casrbo Zinc 11 € 3 mils

lc Carbo Zinc 11 € 6 mils

2c Carbo Zinc 11 € 3/2 mils

3¢ Carbo Zinc 11 € 5/2/2 wmils

3c Carbo Zinc 11 @ 3/2/2 mils

ic Carbo Weld 11/1c Carbo Zipnc 11 € 1.5/3.0 mils
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A. Test.Coﬁpois
Description: 2x4x1/4 steel panels conforming to Carboline Specification
ST1 (See Appendix 1)
Surface Preparation: Gritblasted te SSPC-SP 10-63 with a 1.0-3.0 mil profile.
Abrasive Medium 50/50 mix of GFE #40 grit and S230 shot.
Note: Before priming, the coupons were vapor degreased.
B. Systems Tested
: Dry Film
System Thinning Thickness
Number Coating Svstem Color Batch No. Thinner Ratio Range
1. 1c Carbo Zinc 11 green A: 1E5640M #33 102 3.0-3.3 mils
0300 B: 1E23882 1A2473M
lc Carbo Ziuc 11 green A: 1E5640M ¢33 102 6.2-7.3 mils
0300 B: 1E23882 1A24734
3. lc Carbe Zimc 11 green A: 0J5543M #33 12%2 3.1-3.4 mils
0300 B: 9E1683Z OD3885M
1c Carbo Zinc 11 green A: 1E5640M #33 50% 1.6-2.8 mils
0300 B: 1E23882Z 1F0964Y
&. 1lc Carbo Zinc 11 green A: 1ES5640M #33 10% 6.4-7.0 mils
0300 B: 1E2388Z 1A2473Y :
l1c Carbo Zimc 11 green A: 1ES64L0M #33 50% 1.9-2.5 mils
0300 B: 1E2388Z 1A2473M
lc Carbo Zimc 11 green A: 1E564L0M #33 50% 3.5 mils
0300 B: 1E23882Z 1A2473M
S l1c Carbe Zine 11 green A: CJ5543M #33 122 2.8-3.3 mils
0300 B: SE16832 0D3885M
lc Carbo Zime 11 green A: 1ES5640M #33 S0% 1.6-2.0 mils
0300 B: 1E23882 1F0964Y
lc Carbe Zinc 11 green A: 1ES5640M #33 50% 1.7-2.0 mils
0300 B: 1E23882 1F0964Y !
6. l1c Carbp Weld 11 gray A: 0M2879M #33 5% 1.7 mils
0700 B: 1E23882 1A24734
lc Carbo Zinmc 11 green A: 1ES5640M £33 S0% 3.0-3.5 mils
0300 B: 1E23882 1A2473%
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- e. Cure Schedule
System Temperature Rumidity
Number Coating System sime Range Range
R 1c Carbo Zinc 11 2 months, 22-83°F 21-97%
Z weeks
- 1c Carbo Zinc 11 2 sonths, 22-83°F 21-97%
- weeks
3, lc Carbo Zinc 11 7 zonths, 21-81°F 10-57%
12 days
lc Carbo Zinc 11 2 sonths, 22-83°F 21-97%
1€ days .
4. lc Carbo Zinc 11 1 zonth 26-8B6°F 21-97%
1c Carbo Zinc 11 24 3ours 70-76°F 39-41%
‘c Carbo Zimc 11 34 days 22-69°F 28-97%
5. l1c Carbe Zinc 11 7 sonths, 21-91°F 10-97%
12 Zays
1c Carbo Zimc 11 2- Zours 75-79°F 55-60%
lc Carbo Zimc 11 Z sonths, 22-83°F 21-97%
- | 1Z Zays
- . lc Carbo Weld 11 2 veeks 28-69°F 29-97%
lc Carbo Zinc 11 27 Zays © 22-68°F 28-57%
D. Exposure
Bechtel CP956 (2/76) LOCa Izrve
1. Time-Temperature-Press.re Curve
Time iz=perature* Pressure®
Initial a==ient Ambient
Initial to 6 hours 2327 (IN*°C) 70 psig
6 bours to 96 hours E7°F (121%°C) 30 psig
96 hours to 7 days 22J°F (93°C) 10 psig
*These are theoretical valzss. The next page are graphs of
the theoretical and actual ZOCA temperature and pressurs
curves. The data for the z:tual LOCA curves are from “he
chart recording for this test, found on page 97, Lab Book #230.
2. WVater Chemistry
Deionized water pH = 7.0
s Note: All test panels were sus;eaded in the vapor phase of test.
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“1 LOCA Grading Procedure
(ASTM D3911-80
The test coupons are examined and evaluated within &4 bours after
removal from the test chamber for the following coating defects:
Delamination - report exteat
Cracking - report extent
Peeling - report extent
Blistzring - report in accordance with ASTM Method D714
Key to Svmbols in Results
B-blistering
CD-coating disceloration
F-few
p
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RESULTS

Oher

Panel Identification Dry Film Performance
and Coating System Thickness (mils) Delamination Cracking Peeling Blistering Churacleristics
1A; Side A

lc Carbo Zinc 11 3.0 none cb

1A; Side B
le Carbo Zinc 11 33 none cD

2A; Side A
lc Carbo Zinc 11 : none cb

2A; Side B
1> Carbo Zinc 11 . none CD

JA; Side A ‘
lc Carbo Zinc 11 ‘ CD
lc Cacrbo Zinc 11

3A; Side B
lc Carbo Zinc 11
lc Carbo Zinc 11

3B; Side A
lc Carbo Zinc 11
lc Carbo Zinc 11

JB; Side B
lc Carbo Zinc 11
lc Carbo Zinc 11
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ISULTS:

Other
wmel Identification Dry Film Performance
w Coating System Thickness (mils) Delamination Cracking Peeling Plistering Charecteristics
\; Side A

Ic Carbo Zinc 11 6.4 none none none none cD
' lc Carbo Zinc 11 1.9
Carbo Zinc 11 3.5
11.8
\; Side B
‘ l1c Carbo Zinc 11 7.0 From edge none none none cp
lc Carbo Zimnc 11 2.5 spreading 1/2"
1c Carbo Zinc 11 3.5 onto plane area.
13.0
\; Side A
lc Carbo Zinc 11 3.0 none none none uone cb
lc Carbo Zinc 11 1.6
lc Carbo Zinc 11 2.0
5.6
\; Side B -
lc Carbo Zinc 11 3.3 none none none none cD
Ic Carbo Zinc 11 1.7
lc Carbo Zinc 11 2.0
1.0
}; Side A
lc Carbo Zinc 11 3.1 none none none none CcD
1c Carbo Zinc 11 2.0
Ic Carbo Zinc 11 1.7
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SULTS:
|
Other
vel Identification Dry Film Performance
| Coating System Thicknesc (mils) Delamination Cracking Peeling Blistering Characteristics
.+ Side B
: lc Carbo Zinc 11 2.8. none none none f2F-B cD
. lc Carbo Zinc 11 2.0
1c Carbo Zinc 11 2.0
6.8
; Side A
' 1c Carbo Weld 11 1.7 none nnne none none ch
lc Carbe Zinc 11 3.0
4.7
3 Side B
ic Carbo Weld 11 1.7 From edge none none none cD
1c Carbo Zinc 11 3.5 spreading 1/2"
5.2 onto plane

ol

" e -
e —— = ——

TS ————
———

o o aai R

e
.

- — e ————— . ——— .~ —————

TR ey



. o
’

Testing Project: 01878.1 May 14, 1982
Final Report: 7 Days Page §

Tl i bt ) 1S '

Robert M. Reals Yuly Korobov ohn Montle
Lab Technician Supervisor Vice President
Testing Department Testing Department Technology
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052682

cc: S. Lopata/D. Porthouse/J. Montle/E. Skiles/
S. Steinberg/C. Henson/D. McBride/
M. Dugan/CGroup Leaders
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APPENDIX 1

Carboline Specification CEl

Preparation of Concrete Specimens:

Concrete Composition

Cement, ASTM &5\0. Type II. low alkali
Gravel, ASTY C33, size 3/8 inch
Sand, ASTM C33 \, \
Water reducing admixture, ASTM C494
‘Air entraining admixtyre, ASTM C260
Pozzolans, ASTM C618
Water - Demiperalized or distilled water
\

Concrete Proportions \\

\

Cement, 7 sacks per cubic yard

Sand-Gravel ratio, 55 sand, 45 gravel by volume

Pozzolans, to 15 percent replacement of cement

Air entraining admixture, 4-7 percent

wae¥T reducing admixture, as per manufacturer's instructions
Water, to produce a 3 inch slump

Preparation of Test Specimen: -

Make and cure the specimen according to ASTM C192, except that no form cils may
be used. The face to be tested shall be composed to the form to simulate
poured valls and the wood troweled surfaces: Broom finish top surface to
simulate floors. No test face shall be saw cut. When applicable, concrete
curing agents compatible with the coating system shall be used.

y, :
Panels: /

The size for concrete panels shall be 2 by 4 inches by 2 inches thick # 0.2
inches. \
Curing Time: \

Before concrete specimens are coated, they shall be cured a minimum of 28 days
in accordance with ACI 301, "Specifications for Structural Concrete for
Buildings."™ If a concrete curing primer is used, it shall be applied on the
concrete within 24 hours after removal of the forms.

Carboline Specification STl

Steel Test Specimens

Papels: The size for carbon steel panels shall be 2 by 4 inches by % inch
thick 2 0.1 inches with rounded edges and coruers. The steel for each specimen
shall meet the requirements of ASTM A36, "Standard Specifications for
Structural Steel”.

J
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Manufacturer: Carboline Analytical Chemistry Division
Oak Rigge National Laboratory
St. Louis, MO Date: 10/27/83

REPORT OF IRRADIATION AND DBA TESTING

The irradiation test is conducted in accordance with American Society

- for Testing and Materials (ASTM) Standard Method D4082-83. The design basis

accident (DBA) test is performed in accordance with ASTM Standard Method
D3511-80. The tests are designed to meet specifications set in both ANSI
report N101.2-1972, Protective Coatings (Paints) for Liont Water Nuclear
Reactor Containment Facilities, and Ns..2-197/4, Protective Loatinas {531nts‘

Tor the Nuclear 1nadustry. The DBA test spray SOlution was disti|ied water.

Tne test conditions are listed in Table 1. After both the DBA and
irradiation tests, coatings are examined for signs of chalking, blistering,
cracking, peeling, delamination, and flaking, according to ASTM standards
where appiicable. A1l test panels are returned to the coating
manufacturer.

The irradiation tests are run using a spent fuel assembly, removed from
the High-Flux Isotope Reactor at ORNL, as the source of radiation. These
fuel assemdlies are stored under 20 ft of demineralized water. The fuel is
93% enriched U-235 as U30g combined with aluminum. The spent fuel as-
semblies are removed after each 23-megawatt-day period. Irradiation is done
using th2 gamma energy from accumulated mixed fission products. This more
readily simulates conditions around a reactor than does a cobalt source.
Also, the higher gamma activity affords shorter irradiation time to achieve
accumulated doses. The doge rate four days after removal of a fuel assembly
from the reactor is 1 x 10° rad/h.

The fuel assembly is 20 in. high., A 20-ft-long, 3-1/2-in.-diameter
pipe, with one end capped, is used for air irradiation tests. The capped
end is lowered into 2 4-in. opening at the center of the fuel assemdly. The
open end, above water level, is covered with an C-ring-sealed flange to
which 1s attached a steel cable and ar air outlet hose. The air inlet is
Tocated at the bottom of the pipe. Test specimens are connected to the
bottom of the cable and lowered into the radiation field. Also at the
center of the fuel assembly is a stainless steel-clad cadmium tube used as a
neutron absorber. This prevents contamination of the test specimens by
induced radiation.

Evaluated /// dﬁéff i

Approved
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Manufacturer: Carboline Analytical Chemistry Division
Oak Ridge National Laboratory
St. Louis, MO Date: 10/23/83

ORNL Log Book No. A9675, Al10/20/3

Table 1. DBA test conditions

Temperature Pressure

Time (°F) (psiq) Comment s

Start 170 Autoclave preheated.

20 s 340 70 (10 s) Steam injected.

5 min 50 s 340 70 Steam turned off.

6 h 340 70 Pressure maintained by relief valve.

20 s 220 30 Spray so’.tion added at 75°F,

15 min 220-250 30 Pressure adjusted with No.

4 d 250 30

20 s 180 -15 Fresh spray solution added at 75°F
after draining autoclave.

10 min 180-200 10

3d 200 10

End of test

” /! i
Fvaluated / ,,¢§Z W/

Aot pved




Manufacturer: Carboline Analytical Chemistry Division
Dak Ridoe National Laboratory
St. Louis, MO Date: 10/27/83

Carboline Testing Project #02182

SYSTEM IDENTIFICATION x Steel pane! Concrete block

1c Carbo Zinc 11

RADIATION TOLERANCE TEST

ORNL Master Analytical Manual Metnod No. 2 0921; ASTM Standard Method
D4082-83; ORNL Log Book No. A9675, A10-13-3.

Initial dose rate: 1.35 x 107 rad/h
Test conducted in: x air water

Dry Film thickness

Sample No. (milg)* Cumulative dose Test results

1 2.5 1.0 x 109 rads Coating intact, no
defects.

2 2.6 1.0 x 109 rads Coating intact, no
defects.

3 2.8 1.0 x 109 rads Coating intact, no
defects.

- 2.8 1.0 x 109 rads Coating 1intact, no
defects.

< 3.8 1.0 x 109 rads Coating intact, no
defects.

10 4.3 1.0 x 109 raas Coating 1intact, no
defects.

11 4.5 1.0 x 109 rads Coating intact, no
defects.

12 3.8 1.0 x 109 rads Coating intact, no
defects.

*Dry film thickness values provided by Carboline

cvatuates L/ Ik M

povroves__ AL
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Manufacturer: Carboline Analytical Chemistry Division
Oak Ridge National Laboratory
St. Louis, MO Date: 10/27/83

Carboline Testing Project #02182
SYSTEM IDENTIFICATION x Steel panel Concrete block

lc Carbo Zinc 11

RADIATION TOLERANCE TEST

ORNL Master Analytical Manual Method No. 2 0921; ASTM Standard Method
D4082-83; ORNL Log Book No. A9675, Al0-13-3.

Initial dose rate: 1.35 x 107 rad/h
Test conducted in: x air water

Dry Film thickness

Sample No. milg)* Cumulative dose Test resu’ts

17 5.8 1.0 x 109 rads Coating intact, no
defects.

18 5.5 1.0 x 109 rads Coating intact, no
defects.

19 6.0 1.0 x 10° rads Coating intact, no
defects.

20 5.8 1.0 x 109 rads Coating intact, no
defects.

"Dry film thickness values provided by Carboline

Evaluated

Approved




Manufacturer: Carboline Analytical Chemistry Division
Oak Ridge National Laboratory
St. Louis, MO Date: 10/27/83

Carboline Testing Project #02182

SYSTEM IDENTITICATION x Steel panel Concrete block

2¢ Carbe Zinc 11

RADIATION TOLERANCE TEST

ORNL Master Analytical Manual Methoa No. 2 0921; ASTM Standard Method
D4082-83; ORNL Log ~ook No. A9675, Al0-13-3.

Initial dose rate: 1.35 x 107 rad/h
Test conducted in: R il water

Dry Film thickness

Sampie No. (mils)* Cumulative dose Test results

28 2.1/3.1 1.0 x 109 rads Coating intact, ne
defects.

26 2.3/3.2 1.0 x 109 rads Coating intact, no
defects.

27 2.4/3.4 1.0 x 109 rads Coating intact, no
defects.

28 2.4/2.9 1.0 x 10% rads Coating intact, no
defects.

33 - 3.0/72.3 1.0 x 109 rads Coating intact, no
defects.

34 3.0/2.0 1.0 x 109 rads Coating intact, no
defects.

35 3.0/2.7 1.0 x 109 rads Coating intact, no
defects.

36 3.0/2.7 1.0 x 109 rads Coating intact, no
defects.

*Ory film lrickness values provided by Carboline

Evaluated

Approved




Manufacturer: Carboline

St. Louis, MO Date:

Analytical Chemistry Division
Oak Ridye National Laboratory
10/27/83

Carboline Testing Project #02182

SYSTEM IDENTIFICATION x Steel panel

1c Carpo Zinc 11

DBA TEST

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Loc Book No. A9675, Al10-20-3.

Dry Film Thickness

Concrete block

Test results

Sample No. (mils)* DBA phase
b | 2.5 Spray Coating
except
2 2.6 Spray Coating
except
"3 2.8 Spray Coating
except
bl 2.8 Spray Coating
except
5 2.7 Spray Coating
except
6 23 Spray Coating
except
7 2.5 Spray Coa*ting
except
8 2.6 Spray Coating
except

*Dry film thickness values provided by Carboline
**|rradiated

2
Evaluated <

Approved

intact, no defects
discoloration
intact, no defects
discoloration
intact, no defects
discoloration
intact, no defects
discoloration
intact, no defects
discoloration
intact, no defects
discoloration
intact, no defects
discoloration
intact, no defects
discoloration
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Carboline Testing Project #02182

DENTIFICATION x Steel

DBA TEST

ORNL Master Analyti

cal Manual Method No. 2 0822.
ORNL Log Book No. A9675,

A10-20-3.

Im Thickness

(mils)* DBA phase

Spray
Spray
Spray
Spray
Spray
Spray
Spray

Spray

*Ory film thickness values provided by Carboline
*+*irradiated

fvaluateczkl

Anal
Oak Pwdge National
Date:

pane)

ytical Chemistry Division
Laboratory

10/27 /83

Concrete block

Test results

Coating
except
Coating
except
Coating
except
Coating
except
Coating
except
Coating

intact, no defect
discoloration
intact, no defects
discoloration
intact, no defects
discoloration
intact, no defects
discoloration
intact, no defects
discoloration
intact, no defects
except disccloration
Coating intact, no defects
except discoloration
Coating intact, no defects
except discoloration

I
’f“—%/,z&/-
Py
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Manufacturer: Carboline Analytical Chemistry Division
Oak Ridge National Laboratory
St. Louis, MO Date: 10/27/83

Carboline Testing Project #02182

SYSTEM IDENTIFICATION x Steel panel Concrete block

1c Carbo Zinc 11

DBA TEST

ORNL Master Anzlytical Manual Method No. 2 0922,
ORNL Log Book MNo. AS675, A10-20-3.

Dry Film Thickness

Sample No. (milg)* DBA phase Test results
*el? 5.8 Spray Coating intact, no defects
except discoloration
**18 $.5 Spray Coating intact, no defects
except discoloration
**19 6.0 Spray Coating intact, no defects
except discoloration
**20 5.8 Spray Coating intact, no defects
except discoloration
21 5.8 Spray Coating intact, no defects
except discoloration
22 6.0 Spray Coating intact, no defects
except discoloration
23 5.5 Spray Coating intact, no defects
except discoloration
24 5.8 Spray Coating intact, no defects

except discoloration

*Ory film thickness values provided by Carboline
**Irradiated

Evaluated Z /ﬁ”/EISé‘d/
Approved [ﬁ%ﬁd -ﬁ




Manufacturer: Carboline

e e

Anaiytical Chemistry Division

Oak Ridge National Laboratory

St. Louis, MO

Carboline Testing Project #02182

SYSTEM IDENTIFICATION X

2¢ Carbo Zinc 11

DBA TEST

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, Al10-20-3.

Dry Film Thickness

Sample No. (mils)* DBA phase
e - 2.1/3.1 Spray
we26 2.3/3.2 Spray
=27 2.4/3.4 Spray
s 2.4/2.9 Spray

29 2.3/3.2 Spray
30 2.4/3.1 Spray
31 2.3/3.5 Spray
32 2.4/3.1 Spray

*Dry film thickness values provided by Carboline
**Irradiated

Date:

Steel panel

10/27/83

Concrete block

Test results

Coating intact, no defects
except discoloration
Coating intact, no defects
except discoloration
Chalking, discoloration

Coating intact, no defects
except discoloration
Chalking, discoloration

Coating intact, no defects
except discoloration
Coating intact, no defects
except discoloration
Coating intact, no defects
except discoloration

Vo 7/
Evaluated [_‘7/57:{/ Szg;&-é(

Approved



Analytical Chemistry Division
o)

Oak Ridge National Laboratory

" . AR IR e
vate: AV/E/ /83

teel panel

Manual Method No.

A M ~
RAVU=LU=S,

1 Thickness
Samplie No. (mils)* DBA phase Test result:

**33

Spray Chalking, discoloration

Spray Chalking, discoloratien
Spray Coating intact, no defects
except discoloration
Spray Coating intact, no defects
except discoloration
Spray Coating intact, no defects
except discoloration
Spray Coating intact, no defects
except discoloration
3.0/3.0 Spray coating intact, no defects
except discoloration
2.8/2.5 Spray Coating intact, no defects
except discoloration

*Ory film thickness values provided by Carboline
**Irradiated

2,10 7 ,f-,{'
Evaluated /L vt lde

——
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TEST PANEL PRIPARATION DATA

Testing Project #02182

Coating System: 1c Carbo Zinc 11

Substrate Tvpe: Steel, Certified STI Surface Prep.: SSPC-SP10-63

For: DBA x  Radiation X Decor Physical Chemical __ Other:

B Coating System

l1c Carbo Zinc 11

Batch Numbers

Product CZ 11
Product

A 3C0841M
B
Prouuct A
-
B

351827

Product
Product

B
B
B
B
B

Application Criteris

Actual
Date Method °F % Dry Film Thickness
Applied Applied Temp. Rel. ; DFT/Coat Total DFT
8/18/83 Spray 78° 75

> Wwdwdwdn
(SR SR SN S N N
PR N

‘// 3 / .
Issued: November 1, 1983 Submitted by: “4Z27 1{%(/%5;29//
Title: Supervisor, Testing Dept.

Sheet 1 of 7

jas/110183
test panel prep data 02182
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TEST PANEL PREPARATION DATA

Testing Project #02182

Coating System: lc Carbo Zinc 11

-~

Substrate Tvpe: Steel, Certified STI Surface Prep.: 3SPC-SP10-63

For: DBA x Radiation Xx Decon Physical Chemical Other:

-

5 Coating Svstem

lc Carbo Zinc 11

Batch Numbers

3C0841M

A
A
A
A
A

Application Criteria

Actual
Date Method °F % Dry Film Thickness
Applied Applied Temp. Rel. . DFT/Coat Total DFY
8/17/83 Spray 86° 50

Product

¢
o.
n

~711
waild

w>it>wdo>n
WWwwrrweses rw
00 0o 0o W 0o n W o
;Jaonooumt.nwoo

bﬁ’/' i
Issued: November 1, 1983 Submitted by: ‘¥ /‘kZQiZ;f
Title: Supervisor, Testing Dept.

Sheet 2 of 7

jas/110183
test panel prep data 02182




e et
‘carboline
R —

SR AL A R LB R WO e

TEST PANEL PREPARATION DATA

Testing Project #021

Coating Svstem: 1lc Carbo Zinc 11

Substrate Tvpe: Steel, Certified STI Surface Prep.: SSPC-SP10-63

For DBA x Radiation x _ Decon Physical __  Chemical

~

I Coating System

-

lc Carbo Zinc

Batch Numbers

Product 11 3F51822
Product
Produrt
Produ.¢
Product

Application Criteria

Actual
Date Dry Film Thickness
Applied g : DFT/Coat Total DFT
8/18/83

WO oo noe

y

Issued: November 1, 1983 Submitted by: Ll 42{:,2?2/

Title: Supervisor, Testing Dept.

Sheet 3 of 7

jas/110183
test panel prep data 02182
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Coating System: 2c¢ Carbo Zinc 1

St
‘carboline |
AR I

LR R

ST PANEL PREPARATION DATA

Testing Project #02182

Substrate Type: Certified Surface Prep.: SSPC-SP10-63
For: DBA x__  Radiation x Physical _ Chemical __ Other:
I Coating Svstem
1st coat Carbo at 2.1-2.4 Mils DFT
2nd coat Carbo at 2.9-3.5 Mils DFT
s at Mils DFT
at Mils DFT
at Mils DFT
Total __ Mils DFT
I1 Batch Numbers
Product C2Z 11 Part A 3C0841M Part B 3F51822
Praduct C2 Part A 3C0841M Part B 3751822
Product Part Part B
Product Part Part ® _
Product Parti Part B
II1I. Application Criteria
Actual
Specimen Method °F Dry Film Thickness
Number Product Si Applied Temp. Rel.Hum. DFT/Coat Total DFT
25 cZ11 A Spray 78° 715 2.1 2.1 -
26 B 2:3 -
27 A 2.4 2.4
28 B 2.4 2.4
25 CZ11 A Spray 86 54 3.1 5.2
26 8 3.2 2.5
27 A 3.4 5.8
28 B 2.9 $:.3
,‘.‘/’, ‘ )
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TEST PANEL PREP TION DATA

. Testing Project #02182

Coating System: 2c Carbo Zinc 11

Substrate Tvpe: Steel, Certified STI Surface Prep.: SSPC-SP10-63
For: DBA x  Radiation x__ Decon ___ Physical __ Chemical ___ Other: S
5o Coating Svstem
1st coat Carbo Zinc 11 at 2.1-2.4 Mils DFT
2nd coat Carbo Zinc 11 at 2.9-3.5 Mils DFT
ar. Mils JFT
at Mils DFT
at Mils DFT
Total Mils DFT
II. Batch Numbers
Product CZ 11! Part A 3C0841M Part B 3F51822
Product CZ 11 Part A 3C0841M Part B 3F51822
Product Part A Part B
Product Part A Part B
Product Part A Part B
III. Application Criteria
Actual
Specimen Date Method °F % Dry Film Thickness
Number Product Side Applied Applied Temp. Rel.Hum. DFT/Coat Total DFT
29 CZ11 A 8/18/83 Spray 78 75 2.3 e.3
30 B 2.4 2.4
1 A & -
32 B 2.4 2.4
29 CZ11 2 8/19/83 Spray 86 54 3.3 $.5
30 B . W 5.5
31 A 3.5 5.8
32 R J:3 $.5
Issued: November 1, 1983 Submitted by: “(/d{{ ,/KZ%(";/
Title: Supervisor, Testing Dept.
Sheet 5 of 7
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TEST PANEL PREPARATION DATA

Testing Project #02182

Coating System: 2¢ Carbo Zinc 11

Substrate Type: Steel. Certified ST1 Surface Prep.: SSPC-SP10-63

For: DBA x  PRadiation x _ Decon ___  Physical ___  Chemical ___ Other:

i. Coating Svstem

0 Mils DFT
.0 Mils DFT

» W
"o
I

1st coat Carbo Zinc 11
2nd coat Carbo Zimc 11

II. Batch Numbers

Product CZ 11 Part A 3C0841M  Part B 3F51822
Product CZ 11 Part A 3C0841M Part B 3F51822
Product Part A Part B
Product Part A Part B
Product A B

i1. Application Criteria

Actual

Specimen Date Method °F % Dry Film Thickness
Number Product Side Applied Applied Temp. Rel.Hum. DFT/Coat Total DFT
33 CZ11 8/17/83 Spray 86 50 .
34 3.

- A

3.

8/19/83  Spray 86 54

[0 S S S

v v/—'"/ ‘ '1/.‘ .
Issued: November 1, 13983 Submitted by: ”«/4f{ 4(1%‘?/‘3'“/
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TEST PANEL PREPARATION DATA

Testing Project #02182

Coating System: 2¢ Carbo Zinmc 11

Substrate Tvpe: Steel, Certified STI Surface Prep.: SSPC-SP10-63

For: DBA x _ Radiation X Decon ____ Physical __  Chemical __ C %er:

-

| 4 Ccating Svstem

1st coat Carbo 2
2nd coat Carbo

Batch Numbers

Product CZ Part A 3C0841M

Product C2Z Part A 3C0841M
Product Part

Product Part
Product Part

III. Application Criteria

Actusal
Date Method Dry Film Thickness
Product Side Applied Applied T : ; : DFT/Coat Total DFT
CZ11 A 8/17/83 Spray

8/19/83

v, 7 - .
Issued: November 1, 1983 Submitted by: ““”é{é 45:52/)7;;7?/

Title: Supervisor, Testing Dept.
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SURFACE PREP AND CURE DATA FOR TESTING PROJECT 02182

2"x4"xk" certified ASTM A36 Steel

Surface Preparstion:

Abrasive Medium:

gritblasted to SSPC-SP10-82 with a

2.0-3.0 mil profile

50/50 mix of GFH #40 grit and S230 shot.

CURE DATA

Cure Temperature Humidity

Coatings Time Range Range

1¢-CZ 11 € 2.0-3.0 mils 30 days 80°F (27°C) 80%

lc CZ 11 @ 3.0-5.0 mils 30 days 80°F (27°C) 80%

lc €2 11 @ 5.0-7.0 mils 30 days 80°F (27°C) 80%

2¢ CZ 11 @ 2.0/3.0 mils First Coat:
24 bours 74-86°F (23-30°C) 53-78%
2nd Coat:
30 days 80°F (27°C) 80%

2¢ CZ 11 € 3.0/2.0 mils First Coat:

‘ 48 hours 74-86°F (23-30°C) 50-783

2nd Coat:
30 days 80°F (27°C) 80%

All CZ1] panels were cured in Thermotron Environmenta! Chamber at 80°F, 80%
R.E. In addition, panels remained in ambient room conditions a few days at
Carbolir- plus additiomal time at ORNL prior to testing.

jas/042784

Surface Prep/Cure Data TP02182
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Product N : Product Number =+

2 o 4
Generic Description inc Primer

Weight Per Gallon Part A Range From

Part C Range From

Part - Range Froa

Part

Total Solids Volume

% Volume

Flash Point

Part
Part

Mixed Components =

Mixing Ratio Part A __By Weight N/ By Volume

Part B By Weight By Volume

Part C__ N/ By Weight N/ By Volume

Full Cure Time 36 hrs. °F

24 hrs, °r

12 hrs. . ;

8 hrs. At - b 3

Service Temperature Limits Maxicum 110%+ °F Wet 750 °F Dry

Minimum =60 °F Wet =60 °F Dry

Storage Life 12 Months Pot Life - @ 50°F 16 hrs@70°F 8 hrs@90°F 4 hrs

Compressive strength ASTM C-579-58 7 days | N/A
Tensile strength ASTM C-307-61 days € N/A
Modulus of Elasticity ASTM C-580-74 davs N/A
Flexural strength ASTM C-580-74 days @ /A
Initial set time ASTM C-308-71 N/A

**Continuous Immersion Service

Date 5/L/ /g'7Z Approved -h‘:d&-'f/étab(‘] ({/’(‘./Q./LLL' Test Report No. /Z.—’//'
TS- 06376-2
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- ——— PRODUCT IDENTT™ AND JUALTTY ASSURANCE CERILFICASION RECORD

PURCHASER mé,_:é,‘ gm,ﬂ,,? S=ToER P.C. ¥
o
mu

CARBILDE INOIZE ¢ /7S«

mc

ez ol Rl

NAME OF PRODECT

| Batch NuToer N/A 3C 0f%/m
| Date of Manufact: N/A ma“j: /@23
| Shelf lLife 12 Monzas S- P4 =xp. Daz

?

| Weight Per Gallon (FIMS l4la, 4.34) £.5-5.3  Ibs, 2. 95 1k

| Viscosity - Method Brockfield MM__
Y S—

_Zine

GFNERIC TYPE

| Viscosity 150-250 cos§

Sl | Temperature 75 & 2°F 2 *
i | Color - Visual Depends on Order GELEEN

| Number N/A 2300
| mhis Batch Tested By—Initial/Date 2.4, Y/27/83
y 74

FORMUIATION AND
TEST DATA

/_1nokx«

| Mixing Ratioc by Weignt 100 Parts Base to 220 Partsiinc
|§' I THEORETICAL COVERAGE 1000 mil sc.ft./qgal. T
;§ Pot Life B8 (minimum) Hours at 75 g 4 20 ¥R
g Flagh Point=-P rtens Closed .

Cp (ASTM D=-53) (Thus Corponent Qly) 56 r

/

Tack Free Time l/2 (minimum) Hours at 78 °F 50 $ R.E
Recoat Time 12 (minimum) Hours at 25 p 50 R.H
| Final Dxy Time 2 (minimum) Hours at 75 oF 50 R.E

| Specifiai Carbcline Thinner #3535 or %21

| Recarmendec Ory Film Tckness Per Doat 2 - 3 Mils

MDED MATERIAL
FOIAJLATION DATA

™his procuct (s hereby certified as manufactured in accordance with the
Carboline Quality Assurance Program. When mixed in accordance with Cartcline
FTintad instructions, it is within manufacturing tolerances of the batches
criginally testad in accordance with ANSI N101.2, ANSI N101.4 and ANSI 512.

Q.2 /0.C. g.:;::f :lc_@‘“ /2;—/__1 pate:_C-2-83

Producticon Services Depa:w‘-—s-.,..a... //h‘“ 34&.,, -
Title: ___uﬁmt S-¢-43

Form Date. Q//V'/YQ AL T

Approval ﬁ\\,LL: e a2

PRIOUCT NAVE & NUMBER

bo Zinc 11

Larx

~
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L AR WAy
Icarpoiline
——— RCOOCT TTENTTTY AND CUAITTY ASSURA g plar wpiat il Hee) s

V4
PURCHASER / -é‘awuc v, QSTCOER P.O. ¢ —_

"SHIP TO"_ ,; CAREOLDE INVCICE + /29
ACRESS 35T Mo/ fod. CT7 z

87 Loyss Mp L34S
ATy S0 w./,,m,f
NAME OF PROJECT

|
|
3atch Nuneer

Date ¢f Manufacrure

-
»

TiE

micanm'nu A®) TEST DATA

|
|
;‘ *-e
l - g .
iCb.c.: - ual
o |Ejsieve analysis 325 mesn ——
4] ! | ~
-4 | (ocTg 127) +00 mesh 29.9% Minimum Theough A/j”%#wo-'.bé
il ! . . /7 v
o | |2 [This Bactch Tested By—Initial/Date VR ALY
-1
N 'Y
Miang Ratic: See:..:;'....i Coporant Product Identity Cartificzatiorns or B
- Application Instructions.

J L
FILIER NAME &§ ME#BER / GFNERIC TYPE

—

¢

- \

e

G

©

c

E :

- T™his product .s‘)u'e:yca._xiumwm;:m’dancew:‘:the
Sa;:?c_'g Quality Assurance Program. When used in accorcance with Cartoline
FEitEC LnSTTUCTONS, 1T 1S wiThun manufacturing toleranses of the batches
CCigrally tested in accordance with ANSI N1OL 2, ANSZI N10l.4 and ANST 512

Q.A. /Q.C. Sumammans
Signattre: //

¢
' /:./ é//
Production Services Departent—Signature:

Ttle: /S 42 y/ /¢3

Carboline

F LU Arrsniocn Date: j—/(/-)}

—

Form Date - "!/7—7/7'
\\ - 2
Apgroval N L QB 42881 -

J




OAK RIDGE NATIONAL LABORATORY POST OFFICE BOX X

Oax RIDGE TENMESSEE 1783'
OPERATED BY MARTIN MARIETTA ENERGY SYSTEMS WC
May 2, 1984

Mr. Tom Aldinger

M&Qs

Becntel Group, Inc.

50 Beale Street

P. 0. Box 3965

San Francisco, CA 94119

Dear Tom:

This is in response to my phone conversations with Mr. Yuly Korobov
and yourself concerning Carpoline Testing Project #02182 and your
request for clarification of our comments on samples 27, 29, 33 and
34, The comments read “"chalking, discoloration”. The discoloration
occurred on all samples in this test; the color changed from green to
dark gray. The chalking as reported for the above samples was not
excessive and indicates that some material could be removed from the
samples by wiping with a zloth.

If there are any questions or we can be of further service, please

call on us.
Sincerely,
R. D. Brooksbank
Chemist

RDB:1p

cc: Yuly Korobov ~



56883993:!3339315002071086‘0083621’3323625
. .

5688- 7a568~$! 838888508805825835585307 ~MmMmom™m

- . . . 0 . . » . - B L . - - e =+ @ . . » - . » . 0

22235222.}531‘43433355655655555555555:a< VN e an

™~
w
"
™~
o

p~—
e

No.

AN M NV ONO N M NO o, ™
edrd el vl et vl v vl !

ESTING PROJE

Sample

~
-




