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01978.1 Date: May 14, 1982 |-, Testing Protect Number. f
,

Final Tlrne 7 days Date of GrcKing: December 22, 1981Report # .

- ~. .
. .

Requested by: Mr. D. W. McBride_,,Toto! Design Test Duration 7 days .

Performance of Carbo Zine 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
Carbo Zine 11 systems will perform in the upcoming 340'I Bechtel CP956-2/76
100A Curve tests at Oak P.idge National Laboratory scheduled for early 1982.
The systems to be tested are:

.

1. Ic Carbo Zinc 11 @ 3 mils .

2. Ic Carbo Zine 118 6 mils ,

3. 2c Carbo Zine 11 @ 3/2 mils
4. 3e Carbo Zine 11 @ 5/2/2 mils
5. 3c Carbo Zine 11 8 3/2/2 mils
6. Ic Carbo Weld 11/lc Carbo Zine 11 0 1.5/3.0 mils

,

s/ CONCLUSIONS: pg,,,,7,jerto"Results".
. . .

,

.

.-

.

!
.

.

.

.

DISCUSSION:

|

|

|

|
.

'' 8511070051 851016 -

.

i PDR FOIA'

GARDE 85-59 PDR ,
'

( Fforn the Carbo!!ne Research & Development Laboratory

1he tecences arte kenehed me sue one occues to tre bee ct au %
Ho===r.no gumare er occuacy = > or wo.a. carabolirse,}
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.. 4 A. Test Coupons
%*

* Description: 2x4x1/4 steel panels conforming to Carboline Specification
ST1 (See Appendix 1)
Surface Preparation: Gritblasted to SSPC-SP 10-63 with a 1.0-3.0 mil profi] e'.

*

Abrasive fledium 50/50 mix of GFH #40 grit and S230 shot.
Note: Before prising, the coupons were vapor degreased.

i

B. Systems Tested
Dry Film-

System Thinning Thickness |
Number Coating System Color Batch No. Thinner Ratio Range |

1

. 1. Ic Carbo Zine 11 green A: IE5640M #33 10% 3.0-3.3 mils |
l 0300 B: IE2388Z 1A2473M

2. Ic Carbo Ziac 11 green A: IE5640M #33 10% 6.2-7.3 mils
0300 B: 1E2388Z IA2473M

3. Ic Carbo Zine 11 green A: OJ5543M #33 12% 3.1-3.4 mils
0300 B: 9E1683Z OD3885M

Ic Carbo Zine 11 . green A: 1E5640M #33 50% 1.6-2.8 mils
0300 B: IE2388Z IF0964M

4. Ic Carbo Zine 11 green A: 1E5640M #33 10% 6.4-7.0 milse

v 0300 B: 1E2388Z 1A2473M .

Ic Carbo Zine 11 green A: 1E5640M #33 50% 1.9-2.5 mils
0300 B: II2388Z IA2473M

, ,

Ic Carbo Zinc 11 green A: 1E5640M #33 30% 3.5 mils
0300 B: 1E2388Z 1A2473M

,

5. Ic Carbo Zine 11 green A: OJ5543M #33 12% 2.8-3.3 mils
0300 B: 9E1683Z OD3885M

.

Ic Carbo Zine 11 green A: lE5640M #33 50% 1.6-2.0 mils
'

0300 B: IE23882 IF0964M

Ic Carbo Zine 11 green A: II5640M #33 50% 1.7-2.0' mils
0300 B: IE2388Z 1F0964M

~

6. Ic Carbp Weld 11 gray A: 0H2879M #33 5% 1.7 mils
0700 B: 1E2388Z 1A2473M

-

Ic Carbo Zine 11 green A: IE5640M #33 50% 3.0-3.5 mils
. 0300 B: IE23882 1A2473M

| -
t

f
'

g.
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-

,

---,.--,---,---c n., ,. ---.-,.-,,-,,-r~. , - - - - --



_ _ __ _ _

~

,. ,
. _ .. . . . . . . ..

, ,

* 1 ...

' ,
' Testing Project: 01978.1 May 14, 1982*

., Final Report: 7 Days Page 3

.4 3
C. Cure Schedule |

*
-

m

System Temperature Humidity
Number Coating System ~ime Range Ranae

.
'

1. Ic Carbo Zine 11 2 months, 22-83*F 21-97%
2 weeks

2. Ic Carbo Zine 11 2 months, 22-83*F 21-97%
veeks

.

3. Ic Carbo Zinc 11 7 months, 21-91'T 10-97%
12 days.

'

ic Carbo Zine 11 2 months, 22-83'F 21-97%
16 days .

|

4. Ic Carbo Zine 11 1 month 26-86'T 21-97%
Ic Carbo Zinc 11 24 hours 70-76'T 39-41% ,,

Te Carbo Zinc 11 34 days 22-69'F 28-97%

5. - Ic Carbo Zine 11 7 months, 21-91*F' 10-97%
12 days

Ic Carbo Zine 11 2; tours 75-79'T 55-60%
,

Ic Carbo Zine 11 2 nonths, 22-83'T 21-97% |

EMPm

6. Ic Carbo Wald 11 2 weeks 28-69'T 29-97%
Ic , Carbo Zine 11 20 days 22-68'F 28-97%

'

D. Exposure

Bechtel CP956 (2/76) I,0Ca rve
1. Time-Temperature-Press =e Curve

Time 7t=nerature* Pressure *

I Initial A'ient Ambitat:

Initial to 6 hours 3-2'T (171*C) 70 psig
6 hours to 96 hours 25''I (121*C) 30 psig
96 hours to 7 days 2*3'T (93*C) 10 psig

*These are theoretical va; as. The next page are graphs of-

the theoretical and actual ~0CA temperature and pressure-

.

curves. The data for the a:tual I,0CA curves are from the

, chart recording for this tut, found on page 97, I,ab Bock #230.

2. Water chemistry

Deionized water pH = 7.
,

Note: All test panels were sus;asded in the vapor phase of test.
.j

;
,

. . .- .

:,

.

|
...
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:C)
~

I.0CA Grading Procedure

(ASTM D3911-80

The test coupons are excained and evaluated within 4 hours after :

removal from the test chamber for the following coating defects:

Delamination - report extent
Cracking - report extent
Peeling - report extent
Blistering - report in accordance with ASTM Method D714

.

.

Key to Symbols in Results

B-blistering

.
CD-coating discoloration
E-tes

.

'

i

Sun.

.

.

t

.

e

$

; s
,

'
I

.

j
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RESULTS:

.

Pene! Identification Dry Film Other
end Coating System Thickness (mils) Delamination Cracking Peeling Blistering Characteristics

Performancu

IA; Side A

Ic Carbo Zinc 11 3.0 none none none none CD
r

'3
IA; Side B

'

ic Carbo Zinc 11 3.3 none none none none CD
-

<

2A; Side A ,
-

i
Ic carbo Zinc 11 7.3, none none none none CD

,

2A; Side B
la Carbo Zinc 11 6.2 ,'none none none none CD i

3A; Side Ai-
-

.

Ic Carbo Zinc 11 3.4 - none none none none CDIc Carbo Zinc 11 1.6
5.0

l

3A; Side B
'.

Ic Carbo Zinc 11 3.3 none none none nona CD jIc Carbo Zinc !! 2.6
5.9 ,

i3B; Side A -

Ic Carbo Zinc 11 3.2 none none none none CDIc Carbo Zine 11, 2.8
6.0

3B; Side B
I

.

Ic Carbo Zine 11 3.1 nons none none none CDIc Carbo Zinc 11 2.0

5.1, .

.

l

0{) (') :).

. . .
_ . . . _ . . . .

.. .
.

,
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ISULTS: f,

|t I-
,

l li
~0ther I'I,.

innst Idrntification Dry Film Performance ,-

id C:cting System Thickness (alls) Delamination Cracking Peeling Blistering Characteristics l

Ieo
es
':ti; Sida A

Ic Carbo Zinc 11 6.4 none none none none CD e.'
' 'le Carbo Zinc 11 1.9 i-

1:. Carbo Zinc 11 3.5 |11.8 ge,

a

J; Side B {'
! Ic Carbo Zinc 11 7.0 From edge none none none CD j' +

Ic carbo Zine 11 2.5 spreading 1/2" j
. Ic Carbo Zine 11 3.5 onto plane area. I
j 13.0 i

i'
.\; Side A~ |*

*

Ic Carbo Zine 11 3.0 none none none none CD ,

Ic Carbo Zinc 11 1.6 ;'
'. Ic C rbo Zinc 11 2.0 i*

6.6 i
||

-

i '

\; Side B .-

le Carbo Zine 11 3.3 none none none none CD -

Ic Carbo Zinc 11 1.7 I

Ic C:2rbo Zinc il _2.0 -

77.0 -

.

it; Side A

Ic Carbo Zinc 11 3.1 none none none none CD4

Ic Carbo Zinc 11 2.0 ,

Ic Carbo Zinc 11 1.7 -

; ,
.

6.8 t-

'
.

.

I

:
" i

'

I !.
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JULTS:
j.

'

.-

fe |;6
' ' ' '

.

Other a:,'Inel Identification Dry P11e Performance *

,|I Cscting System Thickness (mile) Delamination Cracking Peeling Blistering Characteristics
,

|/
.

,

.0 ;
.,; sida B

!, j.,le Carbo Zinc 11 - 2.8 . none none none #2F-R CD
', Ic Carbo Zine 11 2.0 ;,

p. -
'' le carbo Zine 11 2.0 || |6.a - -

..

8;.
,.

; Side A
|

-

i Ic Carbo Weld 11 1.7 none rione none none CD "
Ic Carbo Zinc 11 3.0 -

4,7 H

I
', side B I;,

: Ic C:rbo Weld 11 1.7 From edge none none none CD |
-

ile Carbo Zinc 11 3.5 spreading 1/2"
,

5.2 onto plane l i

|
<> ;

p.

-

.

'
ji,

,t
~1 , ,

't Ir
; . ,.

,

; i
*
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'
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[,) APPENDIX 1
,

Carbo'ine Specification CBI'

,

|
'

Preparation of Concrete Specimens:
|

'
.

,

Concrete Composition
~

\
Cement, ASTM C150, Type II. Low alkali
Gravel,ASTMC33hsize3/8 inch
Sand, ASDI C33 \ s

Water reducing admi'zture, ASTM C494
' Air entraining admixtyre, ASti C260 -

\'distilledwa,ter
Pozzolans, ASTM C618
Water - Domineralized o

Concrete Proportions

s
Cement, 7 sacks per cubic yard

!

Sand-Gravel ratio, 55 sand, 45' travel by volume
.

|
,

Pozzolans, to 15 percent replacement,of cementt

Air entraining admixture, 4-7 percent..

WetG reducing admixture, as per manufacturer's instructions
; Water, to produce a 3 inch slump - x .

.
ii .

'fT Preparation of Test Specimen:.' \.
%) .

*

1 Make and cure the specimen according to ASTM C192, except that no form oils may
be used.- The face to be. tested shall be composed to the form to simulate4'

poured walls 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.

/
'

Panels: / ,

j The size for concrete panels shall be 2 by 4 inches by 2 inches thick i 0.2
inches.

\
\Curing Time:

Before concrete specimens are coated, they shall be cured a mins == 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 STI .

. Steel Test Specimens

Panels: The size for carbon steel panels shall be 2 by 4 inches by k inch
a thick i 0.1 inches with rounded edges and corners. The steel for each specimen.

. j ahall meet the requirements of ASTM A36, " Standard Specifications for
{ Structural Steel".

' *

.

-

.. . . . . .
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Manufacturer: Carooline Analytical Chemistry Division
.

- Oak Ridge National Laboratory
St. Louis, M0 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
D3911-80. The tests are designed to meet specifications set in both ANSI
report N101.2-1972, Protective Coatinos (Paints) for Liont Water Nuclear
Reactor Containment Facilities, anc N5.12-1974, Protective Coatinos (Palnts)
for tne Nuclear Inoustry. Ine DBA test spray solution was cistilieo water.
ine 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 applicable. All test panels are returned to the coating
manufactu rer.

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 assemolies are stored under 20 ft of demineralized water. The fuel is
93% cnriched U-235 as U 03 8 combined with aluminum. The spent fuel as-
semblies are removed after each 23-megawatt-day period. Irradiation is done'

using the gama energy from accumulated mixed fission products. This more
readily simulates conditions around a reactor than does a cobalt source.
Also, the higher gama activity affords shorter irradiation time to achieve
accumulated doses. The done rate four days after removal of a fuel assembly
from the reactor is 1 x 100 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 a 4-in. opening at the center of the fuel assembly. The
open end, above water level, is covered with an 0-ring-sealed flange to
which is attached a steel cable and an air outlet hose. The air inlet is

'

located at the bottom of the pipe. Test specimens are connected to the
- bottom of the cable and lowered into the radiation fi el d. 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 b b
Approved [ ab,

,
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Manufacturer: Carboline Analytical Chemistry Division,

; Oak Ridge National Laboratory
St. Louis, M0 Date: 10/23/83

ORNL Log Book No. A9675, A10/20/3 -

Table 1. DBA test conditions

Temperature Pressure
Time (*F) (osio) Comments

Start 170 Autoclave preheated.

20 s 340 70 (10 s) Steam injected.
5 min 50 s 340 70 Steam turned off.
6h 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 N -2

4d 250 30

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

10 min 180-200 10,

3d 200 10
4

~

End of test

Evaluated [ M . o' e

Aoctoved

. _ . . . - .. . . _ ,
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' Manufacturer: Ca rboline Analytical Chemistry Division
oak Ridge National Laboratory

St. Louis, M0 Date: 10/27/83

Carboline Testing Project #02182 ,

SYSTEM IDENTIFICATION x Steel panel Concrete block

ic Carbo Zinc 11

RADIATION TOLERANCE TEST

ORNL Master Analytical Manual Method 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
Sanole No. (mils)* 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.

4 2.8 1.0 x 109 rads Coating intact, no
defects.

9 3.8 1.0 x 109 rads Coating intact, no
defects.

| 10 4.3 1.0 x 109 rads Coating intact, 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

Evaluated 4 N

Approved
6

.
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Manufacturer: Carboline Analytical Chemistry Division
Oak Ridge National Laboratory

St. Louis, M0 Date: 10/27/83

Carboline Testing Project #02182
,

,

SYSTEM IDENTIFICATION x Steel panel Concrete block

1c Carbo Zinc 11

1

RADIATION TOLERANCE TEST

ORNL Master Analytical Manual Method 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
Samole No. (mils)* Cumulative dose Test results

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 109 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 M/89 &

Approved .

.
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Manufacturer: Carboline Analytical Chemistry Division'

Oak Ridge National Laboratory
St. Louis, M0 Date: 10/27/83

Carboline Testing Project #02182
4

SYSTEM IDENTI"ICATION x Steel panel Concrete block

2c Carbo Zine 11

RADIATION TOLERANCE TEST

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

Initial dose rate: 1.35 x 107 rad /h

Test conducted in: x air water

Dry Film thickness
Samole No. (mils)* Cumulative dose Test results

25 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 109 rads Coating intact, no

defects.
33 3.0/2.3 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.

-

* Dry film Nickness values provided by Carboline

Evaluated A .(u h
, Approved -

l

| .
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Manufacturer: Carboline Analytical Chemistry Division
Oak Ridge National Laboratory

St. Louis, M0 Date: 10/27/83

Carboline Testing Project #02182 -

|

SYSTEM IDENTIFICATION x Steel panel Concrete block

ic Carbo Zine 11

f |

DBA TEST

'

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, A10-20-3.

Dry Film Thickness
Samole No. (mils)* DBA ohase Test results

**1 2.5 Spray Coating intact, no defects
- except discoloration

**2 2.6 Spray Coating intact, no defects
except discoloration

**3 2.8 Spray Coating intact, no defects
except discoloration

**4 2.8 Spray Coating intact, no defect,
except discoloration

5 2.7 Spray Coating intact, no defects
except discoloration>

6 2.3 Spray Coating intact, no defects
except discoloration

7 2.5 Spray Coating intact, no defects
except discoloration

8 2.6 Spray Coating intact, no defects
except discoloration

!

* Dry film thickness values provided by Carboline
** Irradiated

Evaluated M dc
Approved

I

-

f &

I -

| - . . . . - . .- - . - . . . - . .

_ _ _ - - _ _ _ _ . _ - - - _ . - _ _ _ . .
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Manufacturer: Carboline Analytical Chemistry Division
Oak Ridge National Laboratory

St. Louis, M0 Date: 10/27/83

Carboline Testing Project #02182

4

'

SYSTEM IDENTIFICATION x Steel panel Concrete blo'ck

ic Carbo Zine 11

DBA TEST

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, A10-20-3.

Dry Film Thickness
Samole No. (mils)* DBA phase Test results |

**9 3.8 Spray Coating intact, no defects
except discoloration

**10 4.3 Spray Coating intact, no defects
except discoloration

**11 4.5 Spray Coating intact, no defects
except discoloration

**12 3.8 Spray Coating intact, no defects
except diicoloration-

13 4.3 Spray Coating intact, no defects
except discoloration

14 3.8 Spray Coating intact, no defects
except disccioration

15 3.8 Spray Coating intact, no defects
'except discoloration

-

16 3.8 Spray Coating intact, no defects
except discoloration

* Dry film thickness values provided by Carboline
**1rradiated

Evaluated [[[b
Approved /M Me

I

.

4
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Manuf actu rer: Ca rboline Analytical Chemistry Division 1
Oak Ridge National Laboratory-

St. Louis. M0 Date: 10/27/83

Carboline Testing Project #02182

.

SYSTEM IDENTIFICATION x Steel panel Concrete block

Ic Carbo Zine 11

i

DBA TEST
'

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, A10-20-3.

Dry Film Thickness
Samole No. (mils)* DBA chase Test results

**17 5.8 Spray Coating intact, no defects
except discoloration

**18 5.5 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

* Dry film thickness values provided by Carboline
** Irradiated

Evaluated [M4-
Approved [M -

.
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Manufacturer: Ca rboline Analytical Chemistry Division
Oak Ridge National Laboratory

St. Louis, M0 Date: 10/27/83

Carboline Testing Project #02182
,

SYSTEM IDENTIFICATION x Steel panel Concrete block

2c Carbo Zinc 11

DBA TEST

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, A10-20-3.

Dry Film Thickness
Samole No. (mils)* DBA chase Test results

**25 2.1/3.1 Spray Coating intact, no defects
except discoloration

**26 2.3/3.2 Spray Coating intact, no defects
except discoloration

**27 2.4/3.4 Spray Chalking, discoloration
,

**28 2.4/2.9 Spray Coating intact, no defects
except discoloration

29 2.3/3.2 Spray Chalking, discoloration

30 2.4/3.1 Spray Coating intact, no defects-
except discoloration

31 2.3/3.5 Spray Coating intact, no defects
except discoloration

32 2.4/3.1 Spray Coating intact, no defects-

except discoloration

* Dry film thickness values provided by Carboline
** Irradiated

Evaluated / 'M,. c

Approved
I

. .. .
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Manufacturer: Carboline Analytical Chemistry Division
_

Oak Ridge National Laboratory
St. Louis M0 Date: 10/27/83

_

Carboline Testing Project #02182
r

|-

SYSTEM IDENTIFICATION x Steel panel Concrete block |

2c Caroo Zinc 11

DBA TEST

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A9675, A10-20-3.

|

|

Dry Film Thickness I

Sample No. (mils)* DBA Dhase Test resultc*

**33 3.0/2.3 Spray Chalking, discoloration
|**34 3.0/2.0 Spray Chalking, discoloratien

- **35 3.0/2.7 Spray Coating intact, no defects
except discoloration

**36 3.0/2.7 Spray Coating intact, no defects
except discoloration

37 3.0/2.3 Spray Coating intact, no defects
except discoloration

38 3.0/2.3 Spray Coating intact, no defects-

except discoloration
39 3.0/3.0 Spray Coating intact, no defects

' except discoloration
40 2.8/2.5 Spray Coating intact, no defects

except discoloration

* Dry film thickness values provided by Carboline
** Irradiated

Evaluated / k M . I
Approved

.
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j car boline.](
" " " " * * " * " ' " * " " TEST PANEI, PREPARATION DATA

,

Testing Project #02182

'i
Coating System: le Carbo Zine 11

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

-
i

For: DBA x Radiation x Decon _ Physical Chemical Other:

I. Coating System

le Carbo Zine II at 2.0-3.0 Mils DFT
at _ Mils DFT
at Mils DFT
at Mils DIT |

at Mils DFT
Total Mils DFT

.,

II. Batch Numbers

Product CZ 11 Part A 3C0841M Part B 3F5182Z _
Product Part A Part B
Product Part A Part Be

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 Temo. Rel. Hum. DFT/ Coat Total DFT
'

I CZll A 8/18/83 Spray 78* 75 2.5 2.5
2 B 2.6 2.6
." A 2.8 2.8
4 B 2.8 2.8
5 A 2.7 2.7
6 B 2.3 2.3.

7 A 2.5 2.5
8 B 2.6 2.6

,

..

,

..

Yi*
Issued: November 1, 1983 Submitted by: *-

Title: Supervisor, Testing Dept.
,

Sheet 1 of 7,

jas/110183
test panel prep data 02182,

'
.

.e ,
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- ,i carboline]
-.~c.-_

I TEST PANEL PREPARATION DATA
I

Testing Project #02182

Coating System: Ic Carbo Zine 11

\ Substrate Tvre: Sceel. Certified STI Surface Prep.: SSPC-SP10-63

For: DBA x Radiation x Decon Physical Chemical Other:
b

I. Coating Svstem

le Carbo Zine 11 at 3.0-5.0 Mils DFT
at Mils DIT
at Mils DFT
at Mils DFT
at Mils DFT

Total Mils DFT

II. Batch Numbers

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

,

1 Product Part A Part B
Product Part A Part B

l' Product Part A Part B

III. Apoliestion Criteria

Actual
Specimen Date Method 'T Dry Film Thickness*

.

Number Product Side Applied Applied Temp. Rel. Hum. DFT/ Coat Total DF'I
9 CZ11 A 8/17/83 Spray 86* 50 3.8 3.8
10 B 4.3 4.3
11 A 4.5 4.5
12 B 3.8 3.8
13 A 4.3 4.3
14 B 3.8 3.8
15 A 3.8 3.8
16 B 3.8 3.8

Issued: November 1, 1983 Submitted by:
Title: Supervisor, Testing Dept.

Sheet 2 of 7
!
'

jas/110183
test panel prep data 02182
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TEST PANF.L PREPARATION DATA

Te. sting Project #02182
f

I Coating System: le Carbo Zine 11 .

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

For: DBA x Radiation x Decon _ Physical Chemical _ Other: _

I. Coating System

Ic Carbo Zine 11 at 5.0-7.0 Mils DFT
at Mils DFT
at Mils DIT
at Mils DFT
at Mils DFT

Total Mils DFT

II. Batch Numbers

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

III. Application Criteria

Actual
Specimen Date Method 'T % Dry Film Thickness

Number Product Side Applied Applied Temp. Rel. Hum. DM/ Coat Total DFT
17 CZ11 A 8/18/83 Spray 78* 75 5.8 5.8
88 B 5.5 5.5
19 A 6.0 6.0
20 B 5.8 5.8
21 A 5.8 5.8
22 B 6.0 6.0
23 A 5.5 5.5
24 B 5.8 5.8

.

Issued: November 1, 1983 Submitted by: M
Title: Supervisor, Testing Dept.

Sheet 3 of 7

jas/110183
test panel prep data 02182

.
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TEST PANEL PREPARATION DATA

Testing Project #02182
r

Coating System: 2e Carbo Zine 11

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

For: DBA x Radiation x Decon _ Physical Chemical Other:

I. Coating System w-

Ist coat Carbo Zine 11 at 2.1-2.4 Mils DFT
2nd coat Carbo Zine 11 at 2.9-3.5 Mils DFT

at Mils DET
at Mils DET
at Mils DFT

Total Mils DFT

II. Batch Numbers

Product C2 11 Part A 3C0841M Part B 3F51822
Prsduct C2 11 Part A 3C0841M Part B 3F51822
Product Part A Part B
Product Part A Part 3 ~f
Product Part A Part B kl

III. Application Criteria

Actual
| Specimen Date Method 'F Dry Film Thickness*

.

| Number Product Side Applied Applied Temo. Rel. Hum. DIT/ Coat Total DIT
,

| 25 CZ11 A 8/18/83 Spray 78* 75 2.1 2.1
| 26 B 2.3 2.3

27 A 2.4 2.4,

| 28 B 2.4 2.4

25 CZ11 A 8/19/83 Spray 86 54 3.1 5.2
26 3 3.2 5.5
27 A 3.4 5.8
28 B 2.9 5.3

A

e

Issued: November 1, 1983 Submitted by: #M Y
Title: Supervisor, Testing Dept.

Sheet 4 of 7-

jas/110183
test panel prep data 02182

,
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'IIST PANEL PREPARATION DATA
!

i Testing Project #02182,

!

Coating System: 2c Carbo Zine II ,
,

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

| '

1 For: DBA x Radiation x Decon Physical _ Chemical Other:
!

'

I. Coating System
;

i
; ist coat Carbo Zine 11 at 2.1-2.4 Mils DFT

2nd coat Carbo Zine 11 at 2.9-3.5 Mils DET
at Mils DFT
at Mils DIT
at Mils DFT

Total Mils DIT

II. Batch Numbers 1

1

Product CZ 11 Part A 3C0841M Part B 3F51822
Product CZ 11 Part A 3C0841M Part B 3F5182Z
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. DIT/ Coat Total DFT
29 CZ11 A 8/18/83 Spray 78 75 2.3 2.3
30 B 2.4 2.4
31 A 2.3 2.3
32 B 2.4 2.4

29 CZ11 A 8/19/83 Spray 86 54 3.2 5.5
30 B 3.1 5.5,

31 A 3.5 5.8
32 B 3.1 5.5

Issued: November 1, 1983 Submitted by:
Title: Supervisor, TFsting Dept.

.

Sheet 5 of 7

jas/110183
test panel prep data 02182

.

e e mem *N** ,m

_ _ _ _ _ _ _ _



._ . _ _ _ . . ._. _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ --_

: .

car boline],

. ~ . . - . . . .

TEST PANEI. PREPARATION DATA

Testing Project #02182

Coating System: 2e Carbo Zine 11 .

|
|

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

For: DBA x P.adiation x Decon _ Physical Chemical Other:

I. Costing System

ist coat Carbo Zine 11 at 2.8-3.0 Mils DFT
2nd coat Carbo Zine 11 at 2.0-3.0 Mils DFT

at Mils DFT
at Mils DIT
at Mils DFT

Total Mils DIT

II. Batch Numbers

Product C2 11 Part A 3C0841M Part B 3F51822
Product C2 11 Part A 3C0841M Part B 3F51822
Product Part A Part B
Product Part A Part B
Product Part A Part B

1
"

III. Application Criteria

|

| Actual
| Specimen Date Method 'F ". Dry Film Thickness
! Number Product Side Applied Applied Temo. Rel. Hum. DIT/ Coat Total DFT

33 C211 A 8/17/83 Spray 86 50 3.0 3.0
34 B 3.0 3.0
35 A 3.0 3.0

- 36 B 3.0 3.0
t -

33 C211 A 8/19/83 Spray 86 54 2.3 5.3
34 B 2.0 5.0
35 A 2.7 5.7
36 B 2.7 5.7

Issued: November 1, 1983 Submitted by: [ 88
'

Title: Supervisor, Testing Dept.

Sheet 6 of 7;

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

Testing Project #02182

Coating System: 2e Carbo Zine 11 ,.

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

For: DBA x Radiation x Decon Physical Chemical Oder:

I. Ceating System I

Ist coat Carbo Zine 11 at 2.8-3.0 Mils DFT
2nd coat Carbo Zine 11 at 2.0-3.0 Mils DFT

at Mils DFT ,

at Mils DIT
at Mils DIT

Total Mils DFT

II. Batch Numbers

Product C2 11 Part A 3C0841M Part B 3F51822
Product CZ 11 Part A 3C0841M Part B 3F5182Z
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. DIT/ Coat Total DFT
37 CZll A 8/17/83 Spray 86 50 3.0 3.0
38 B 3.0 3.0
39 A 3.0 3.0
40 B 2.8 2.8

37 CZ11 A 8/19/83 Spray 86 54 2.3 5.3
38 B 2.3 5.3
39 A 3.0 6.0
60 B 2.5 5.3

Issued: November 1, 1983 Submitted by: !
Title: Supervisor, Testing Dept.

Sheet 7 of 7
,

Jas/110183
test panel prep data 02182

.
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SURFACE PREP AND CURE DATA FOR TESTING PROJECT 02182

2"x4"xk" certified ASTM A36 Steel
.

Surface Preparation: gritblasted to SSPC-SP10-82 with a
2.0-3.0 mil profile

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

CURE DATA

Cure Temperature Humidity

Coatines Time Ranee Range

Ic CZ 11 @ 2.0-3.0 mils 30 days 80*F (27'C) 80%

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

Ic C2 11 @ 5.0-7.0 mils 30 days 80*F (27'C) 80%

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

2e CZ 11 @ 3.0/2.0 mils First Coat:
* 48 hours 74-86*F (23-30*C) 50-781,

2nd Coat:
30 days 80*F (27'C) 80%

All CZ11 panels were cured in Thermotron Environmental Chamber at 80*F, 80%
R.H. In addition, panels remained in ambient room conditions a few days at
Carbolir' plus additional t,ime at ORNL prior to testing. .

,

s

jas/042784
Surface Prep / Cure Data TP02182

.
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.
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carkDO3 lng PRODUCT IDENTIFICATION.

_

.

Product Name Carbo Zine Product Number 11
i

Generic Description Inorganic Zine Primer

4 c./ v.A Green

I Weight Per Gallon Part A 3ase Range From 8.6 To 9.0 Grey

*

Range From N/A To N/APart B Zine
, .

f Part C N/A Range From N/A ;o N/A
|

| Viscosity Brookfield Part A - Range From 100 To 300 cps

(list method) 75 1 2*F
Part B - Range From N/A To N/A '

Part C - Range From N/A To N/A
..

I Total Solids Part A - 35 - 3 % Weight N/A % Volume
!

Parc B - 100 : Weight 100 % volumei

Part C- N/A * Weight N/A Volume.

56 *FFlash Point D-93-73 ASTM Part A -

Powder *FPart B -

Part C t//A *F-

1

N/A *F
,

Mixed Components -

Mixing Ratio Part A 100 ,,By Weight N/A By Volume

Part B 220 By Weight N/A By Volume

Part C_ N/A By Weight N/A By Volume

Reccat Time at 40*F 36 hrs. Full Cure Time 36 hrs. At 40 *F
at 507. R.H. . .;

at 50*F 24 hrs. 24 hrs. At 50 *F

at 70*F 12 hrs. 12 hrs. At 70 *F

at 90*F 8 hrs. 8 hrs. At 90 *F

Service Temperature Limits Maximum 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-579-68 7 days @ 70*F N/A
Tensile strength ASTM C-307-61 7 days @ 73*F N/A
Modulus of Elasticity ASTM C-580-74 7 days @ 73*F N/A
Flexural strength ASTM C-580-74 7 days @ 73*F N/A
Initial set time ASTM C-308-71 0 73*F N/A

** Continuous Isumersion Service

[ h bl t.,4
, Test Report No.Date Approved M L

TS- 06376-2 -

. . . _ . . . _ . _ _ _ _ _ _ . . . . . _ _ _ . _ _ , . . . . . . . _ . ... _. . ._. ..

_ _ _ _ _ _ . _ - . _ _
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| (cartsolina)
| _ . .. . _ Ph- I:ZN'"!"'? AND G.A *'"Y ASSUFRCE CE.CCT<" ICE IECDRDe

Pan:m Sca S ,, M 'm i_ = COS'IOER P.O. #
'

,,

#'

CAREI.INE LVOICE # /75%#
( coa:SS 2 5 0 M JL.) e)
g ga

..

R ,.w a L 63/ W:

A. swIxLa L1 -

NAME T Pad M.|

|

sweAso m :n
aa-e. m=cer N/A 30. 0 E4/ 711
Data cf Manufa= ure N/A M /9[3
Shelf !.ife 12 Months 3-74. Exp. Dat.

Weight Per Gall ==(F:MS 141a,4' B4) 8.S-S.3 I.bs . _f, 9f Ih

E g Viscosity - MS hod Brockfield M/f}/d
2 I Viscosity 150-250 ces /49

3 k Targeram 75 1 2'F 95 *F

k k Color - Visual Deeends on order G f GEA/u
i
|8

macer N/A n300
' c.is nat=h Testad By-Initial /nate.27.f 4/2W133 -

s
Mixing Rat.ic by Weight 100 Parts Base. to 220 Parts Zinc

N'le-
THEORETICAL COVERAcr 1000 mil sc.ft./ gal. **~ -

! o
g Pot Life 8(minimum) Hours at 75 'F 50 % P H-

h*
Flash Peint-pensky-Marms Closed -

,
N Cup (AS"E D-93) (Su.s n - --- =.t cnly) 56 *Fg

5 Tack rree Cina 1/2 (minimur.) nours at vs r s0 s a.a.

$ Becoat Ti:e 12 (minimum) Hours at 75 'F 50 % R.H. I

Final Dry Ti:n 12 (minimum) Hours at 75 *F so % R.E.

k. W'icai Cartcline 2.i.mer #33 or #21

kb Rea:xmiended Dry Film O.ekness Per' that 2-3 Mils,

-
*

'his product is %' certi#iM as manufactured in accordana with the

E N*'ly Cuality Assurance Program. Mw. mixed in accordance with N*MM
g printed 2.nstructions, it is within manufa.W.ng tole.m of the br.t=hes

C'iginally testad in accordance with ANSI N101.2, ANSI N101.4 and ANSI 512.-
o
f Q.A./Q.C. S pervi3Cr .
Q Signature: . ,- Date: f a-F3

,,

Production Services h.t-Signam: /[hz , Mhm -_m

' " * * ' ^' " ' " 'L
_, y,,.m .

.
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1

(cur coline.) ppm..*
r ec1"'r Ar CC;t.'_""Y rs;RAN"E u : CA"'ICN Pm

.- . . . . -

, PCBCEASER ff[o ajE h CIETCER P.O. #- -

aSE:p y C'NE DNCICE t 3/ 74/ 9e%'CEESS S S S 0| |L -j CW
'

$ | S k:tS ??k ||8/S
.

*

A N.CN 6,sAJ /Ma/w/M

%E CF P1GIC:'

STAN."WRD BA". '

aate. uxcer WA 3 5?!7.1z
Date of .h"*1'a~ *''1t WA /9f2 ).

.c

p, Shelf Lifa 24 .W.s 6//./'' |b:p. ;-

Colcr - Visual Metallic G-=v D8/E 2Iu
Sieve Analysis 325 mesh 5% Maximum Retained / SN Ob'd

100 mesh 99.9% Mi .imum "'hrough /80 I ~*u /c M ( g,~,7~ ~2D'

w
o'

h ?.is Sa*@. T3Sted I.ni'MJte / / Y--o ~
.c

e U
es -

@ Mixing Ratic: See Li:;uid Ce sit Produ=t Identity Cartifica**~.s or _

s
g Applica*4~'. Instr:.=tions.,

-

N N

.

u
.$

C
-

cs. !

1
o
c
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Mr. Tom Aldinger
M&OS
Bechtel Group, Inc.
50 Beale Street --- -

P. O. Box 3965
San Francisco, CA 94119

, ,

,

Dear Tom:
'

. .

This is in response to my phone conversations with fir. Yuly Korobov
and yourself concerning Carboline Te:: ting Project #02182 and your
request for clarification of our coments on samples' 27, 29, 33 and --'

34. The coments 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 kith a cloth.

If there are any questions or we can be of further service, please
'call on us.

.

Sincerely..

fh-

R. D. Brooksbank
. .

Chemist
l
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i TESTING PROJECT: 02182
! Samole No. DFT Before DFT After
- 1 2.5 2.5

2 2.6 2.6 ,

'

- 3 2.8 2.8
4 2.8 2.8
5 2.7 2.3
6 2.3 3.0
7 2.5 2.9
8 2.6 2.3
9 3.8 3.4 4

'

10 4.3 3.3
11* 4.5 3.3
12 3.8 3.3
13 4.3 2.9

'
14 3.8 3.3.

| 15 3.8 3.1
| 16 3.8 3.5

. 17 5.8 7.0
' 18 5.5 8.0

1? 6.0 7.2
7) 5.8 8.0
21 5.8 6.7
22 6.0 7.1-

23 5.5 8.0
24 5.8 7.8
25 5.2 5.6
26 5.5 7.4
27 5.8 6.0
28 5.3 6.0
29 5.5 5.8
30 5.5 6.3 i

! 31 5.8 6.6
32 5.5 6.2
33 5.3 6.3
34 5.0 6.3,

35 5,7 6.3.

36 5.7 7.2
37 5.3 6.3
38 5.3 6.6
39 6.0 6.2
40 5.3 6.5

i
.

9

-meed ee 9ee9 N' * * = = * +,e e o e

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _


