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d NUTEC 1201, underJ:
The purpose of this test was to evaluate NUTEC 6 anDBA test conditions, over steel surfaces prepared in ac

cordance with i

SSPC-SP-3 with a Clean n' Strip wheel.
.

,

h teel substratelisJtGROUND:

For optimum performance of epoxy coating systems, t e sHowever, in some instances, especially
In such cases whereis usually abrasive blasted. feasible.'

is recommended.during maintenance work, blasting is not Strip manufacturedblasting can not be performed, power tool cleaning'

This test evaluates one power tool - the Clean n
,

i

!
by the 3M company.

I
r

tablished by ANSI500!ARY:
All specimens tested met the acceptance criteria es
N101.2 for DBA testing. i

roof top forEFROCEDUR_.:

Steel panels measuring 2 x 4 x k inch were exposed on aThe rusted and pitted panels were thenremove lo'ose rtist and
i
h

two weeks to induce rusting.
power tool cleaned with a Clean n' Strip wheel toThe resultant surface appeared as bright metal with t eThe panels were then coated

-

h :

'

in pits. hed panel preparationmilseale.
exception of some remaicing rustas outlined below and as described in the attac

-

sheets:
System

Panel f_ __

6/1201
1 .

7927 6/1201
I

7928 6/1201
7931 6/1201
7932 1201/1201

. 7935 1201/1201
I 7936 A testing with maximum

The coated panels were then submitted to ORNL for DBd 70 PSIG respectively.Refer to the

temperature and pressure of 385*F an
attached ORNL procedures for details.
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RESULTS:

Refer to attached ORNL results sheets.

DBA testing.All panels surpassed the acceptance requirements of ANSI N1012 f
or.

CONCLUSIONS:

I

adhesion over a power tool cleaned surface to meetThe DBA test results indicate that NUTEC 6 and NUTEC 1201 achiev
:

e adequate
basis accident testing. the rigors of design

It should be noted that these test specimens were notto D3A testing.

NUTEC 6 and NUTEC 1201 have demonstrated on numerous occasionIt was felt that this was an unnecessary step, sinceirradiated prior
to withstand irradiation to 1 x 109 Rads. s the ability
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Manufacturer: I m ,ial Analytical Chemistry Division
"'

Oak Ridge National Laboratory
.} New Orleans, Louisiana

Date: January 8, 1981
v.n

:

A
S Report of Irradiation, Decontamin'ation, and DBA Testing

The irradiation, decontamination, and design basis accident (DBA) tests

h are ecnducted, respectively, in accordance with Bechtel Corp. S:cnderd
-er-

-$ Specifica: ion Coc:incs for hcLace Pouer Picn:s, specs. CP-951, CP-952,

[j and CP-956 (or with modifications as noted in Table 2, DBA test conditions). |

1

] The tests are designed also to meet the specifications set in both A.N.S.I. j

}{ report N 101.2-1972, Protec:ive Coccinas (Pcints) for Light %:er RucLace

-3~ Esac:cr Con:cirment Facili:iss, and N 5.12-1974, Prc:ec:ive Coc:ings (Pcin:s)
m
'7 for the Ractacr Industry. The DBA test spray solution and the test conditions

-~

N. are listed in Tables 1 and 2. After both the DBA and the irradiation tests,

[. the coatings are examined for signs of chalking, blistering, cracking, peeling,
delamination, and flaking, according to ASTM standards where applicable. All
#except the decontamination test panels are returned to the coating manufac-
turer...

* The irradiation tests are run using a spent fuel assembly, removed from
'

the High-Flux Isotope Reactor (HFIR) at ORNL, as the s'ource of radiation.-

La These fuel assemblies are stored under 20 feet of deminerali:ed water. The
N' fuel is 93% enriched U235 as U 0s combined with aluminum. The spent fuel3

.-

w
I assemblies are removed after each 23-megawatt day period. Irradiation is
=;

*/ done using the gamma energy from the accumulated mixed fission products.

J- 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 dose rate four days after removal of a
fuel assembly from the reactor is 1 x los rads / hour.

The fuel assembly is 20 inches high. A 20-foot long, 3-1/2-inch
' diameter pipe, with one end capped, is used for the air irradiation tests.

The capped end is lowered into the four-inch opening of the center of the

1- fuel assembly. The open end, above the water level, is covered with an "0"

Y ring sealed flange to which is attached a steel cable and an air outlet
_-

P hose. The air inlet is located at the bottom of the pipe. The test speci-
:

lower into themens are connected to the bottom of the cable a

/~

Evaluated M, ,

' '

Approved u,
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Manufacturer: Imoeri al Analytical Chemistry Division

Oak Ridge National LaboratoryNew Orleans, Louisiana Date: January 8, 1981
.

radiation fiel'd.' Also 'at' the center of the fuel assembly is a stainless
steel clad cadmium tube used as a neutron absorber. This prevents contami-
nation of the test specimens by induced radiation.

.

The decontamination procedure is as follows: a mixture of fission
product nuclides (aged greater than 90 days and less than three years) is
neutralized to pH & and imediately applied to the test specimens. The
specimens are previously degreased in alcohol. After the contaminated spot
is air dried, the activities of four of the nuclides are measured by counting
with a Ge(Li) detector and a multichannel pulse height analy:er. The speci-
mens are then suspended in a beaker of water at 25*C and washed by stirring

;

for 10 minutes. The specimens are removed, the backs rinsed in water, air"

The ratios of the activities before, to those
, dried, and counted as above.
after the decontamination are reported as decontamination factors for water;
The decontamination and counting steps in 25'C and 80*C acids are repeated,

and the resoective decontamination factors calculated. The " total overall
' - ~

- OP is calculated as the ratio of the total activity at thi beginning of
the test to the total activity at the completion of the three washing steps.
All activities are corrected for decay between counts. A computer has been ,

- programed to do all the calculations.

.

I-

/
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Ma nufacturer: Imoerial Analytical Chemistry Division
Oak Ridge National Laboratory

' New Orleans, Louisiana Date: January 8,1981

.

ORNL Log Book.Nc. A 7562; A12-16-80

Table 1. DBA solution composition, distilled water

Rea cent Concentration

Solution A: Boric acid, H B03 5000 ppm3

Sodium hydroxide, NaOH Required to adjust pH to 10.2

Solution 3: Boric acid, H3303 5000 ppn
Sodium hydroxide, NaOH Required to adjust pH to 9.0

.

Table 2. DBA test conditions

Temperature Pressure
Time ('F) (esic) Cornnents

.-
. . .

- St art 210 Autociave preheated.

60 s 385 70 Steam injected.

80 s 370 66 -

3 mi n 37CL350 Spray solution A adced at 300*F.
13 min 350 66 Pressure maintained by relief valve.

.

23 =in 350-275

33 min 275 35

53 min 275 250

63 min 250 30 Spray solution 3 added.
4 cays 250 30

'

20 min 250 200

3 cays 200 10

End of test

i

Evaluated .4I . W /

Approved I [
.

'- * *'
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DBA AND RADIATICN *:DLERANCE

.

TEST PANEL PREPARATION DA3

I
.

'
'

Nutee 1201 airless /Nutee 1201 ,

PRODUCT ':0,BE 2STED:
SIZE 2 x 4 x 1/4

':7 SUBSTRA2: ASTM A-36 Carben Steel !

SCEFX2 PREPARATION (Describe): Cleaned to an SSPC-SP-3, cower tooled, usine a
.

Clean-n-Strip.
*

.

PRODUC"' DAM: SAMPLE NO.(s): 7936

N/A
DA2 AND TIME CURING N OR PRL$(ER' APPLIED:

PPCDOCT APPLICATION CCNDITICNS MICKNESS TIME & DATE

PRODUCT CODES __ B A':C I { MEIBOD R/M(*F) % R.E._ (ins.) APPLIED _
"

1 Nutec 1201 Airless 9772 Spray 86 77% F .006 .007 10/17/80
<

9773 B .0045 .005

'

2 Nutec 1201 1958 Spray 74 78% F .004 .0045 10/22/80'

- B .0065 .007

.

- - .

_

.

f

.

.

CORING CONDITIONS: AMBIENT ~ TEMP. 70-90 F REL. HUMIDI':T 70-30 %

MINIMUM CURE 78 DAYS

.

DBATEST PROCEDURE:

CK cagg ge3gyr:gg 12/8/80
TESTING PERFORMED BY:

SdbAPPROVED:

TEST REPOR:' NO. 465-81

PREPARED BY: /jm q

g; p i,

;
.

:
i .

, , - , . - - - - , . . _ . , - , , , - . - . - - - - - - - - . - - - - - - - -- - - - , - - . . , - - ,-,e , . , - - -
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DBA AND RADIATICN 'IOLERANCE

.

TEST PANEL PREPARATION DA3

.

* *
. 5- J,. ',,4. .

PRODOT ':0 BE ESMDs_ Nutee 1201 airles's/Nutec 1201 i-
* '' *c. *-

!. TYPE SUBSTRANs AS $ A-36 Carben Ste'el
' '' SIM: i'zi NN~ '' E'*

..

I. . sRFACE PREPARATICE (Describe): Cleaned to an SSPC-SP-3, power tooled, usin% " ' ' ' ' *a
' '

clean-n-strie. ~

|.

P3CDOCT DA M: SAMPLE NO.*(s): "Z935.

o DA3 AND TIME CDRING COMPOCND OR PRIMER' APPLIED: N/A

'

PRCDUCT APPLICATION CONDITICNS 3ICXNESS TIME & DAM
QAT PPCudCT CODES BA* ICE 6 METHOD R/M(*F) t R.R. (ins.) APPLIED

!

1 Nutac 1201 airless 9772 Spray 86 77% F .005 .,006- 10/17/
9773 B .007 .008

' * o2 Nutacs' 1201 1958 Spray 74 78% F .005 - 10/22/80-
1959 B .007 .0075

* *

,

.

. . .

. .

*

.

4

.

.

.

.

CURING CONDITICNS: AMBIENT TEMP. 70-90 F REL. HUMIDI':T 70-80 g.

MINIMUM CURE in DAYS

.

EST PPCCEDURE: DBA.

TESTING PERFCRMED BY: CRNL CAE SUBMIT'IED 12/8/80

APPROVED: u ur

TEST REPORT NO. 465-91

PREPARED BYr M /,WA

*

.

.

_ _ . _ -

- . _ _ _ . - - . . . _ . . ., _ _ - - , . . _ _ .,-..--. y- . _ , , . _ _ . _ _ _ . , . _ , . . . . . . m. ..
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DBA AND RADIATION TOLERANCE

.

TEST PANEL PREPARATION DAT1
.

-'
.

.
.

, ,

'L PRODUCT TO,BE TESTED: Nutec 6/Nutee 1201 C * ' N. . ' '' ' ' 'f.i* -

sIzga 2 2 4 x'l*/42U 6 )E*-2. TTPE SUBSTNAMs AS d A-36 Carbon Stee1 * *- - ' '
J-

.

3. W3CI PREPARATION (Describe): Clean'- n - strip'to SSPC-SP-3 power tooled 'leaIiaed' '

c *d
.

*. r. . . --
.

, .
. . . .

L. P1CDDCT DA ks SAMPLE NO.'(s): ro 9,.

*

5. DA2 AND TIME CURING COMPOCND OR PRIMER APPLIED: 10 /17/g0
.

PRODUCT APPLICATION CONDITIONS MICXNESS TIME E DATE
| y:: PlcDOCT CDDES BATCE 8 METHOD R/M(*F) t R.R. (ins.) APPLIED

1 Nutec 6 1953 Spray 86 ~77% F .0055 .006 10/17/5'C'-
*

8461 3 .006 .007 *
.-

2 Nutec 1201 1958 Spray 74 78% F .0065 .007 10/22/80w

g 1959 3 .007 .0075,

-

. )
.

4 .

~

.

.

.'.
-

.

.

i .

!

s. CURING CONDITICNS: AME M TEMP. ic_on F REL. ECMIDITT 70-80 %

MINIMUM CURE 78 DAYS

|
.

-TEST PROCEDURE: DBA

"

TISTING PERFORMED BY: CRNL - DATE SUBMITIED 12/8/80.

.

APPROVED: uk *-

TEST REPoltf NO. 4gc.g1

PREPARID BY: //M If M//^-
y- - - ,

.
.

!
*

| *

.

. ._ . - _ _ _ , _ , . _ . , _ .._ _ ~_. . ...-. ___ _. ._ _ _ _ - . _ . _ ~ .. . c. . . . -
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DBA AND RADIATICN 'rQLERANc3

.

TEST PANEL PREPARATION DAM
.

. -
..

.
.

I |. . . .' s ,* .' O.-|*;._ z,
*

, ., ,

C-PMDOCT TO EE MSTED: Nutee 6/Nutee 1201 ' * ' '
.T. - ' ' ' " ' ' * **. - * *

N s Asa:Yd-36CarbonSteel''''' ' '''*?'''
''

SI23s'h Y MN Y/N N D ..

h4JEFACE PREPARATIM (Describe): Clean 'n-strip,' to ShPCES'P-3 P$wer Tool Clea5edN E ' '. #;.

e, . - , .~. - .

*
*. T., , ,

'

PRODUCT DATha SAMPLE M3.*(s): 7928. - -
,

. ..

Dh3 AND TIME GRING COMPOUND OR PRIMER'APPI.IED: 10/17/80.
1

PRODUCT APPLICATION CONDITIONS MICKNESS TIME & DATE
. _AT PRODOCT C3 DES BATcz 6 MErnCo R/M(*F) t R.R. (ins.) APPLIED3

-
. n . .-

1 Nutec 6 1953 Spray 86 - 77% E .007 .008 10/17/.80r.
*

;

; 8461 B .006 .0065 .

'

|
'

!2 Nutec ,, 1201 1958 Spray 74 78% F .007 .0075 10/22/80w

1959 F .006 .0065
, ,

.
1 .

-
4

; -
. . .

'..
;

'

..

~

$

l
l -

,

.

l.

*F REL. HUMIDITT 70 80 _%
CURING CONDITICNS: AMBIENT TEMP. 70 90

MINIMON CURE 78 DAYS

.

TEST PROCEDURE: c3A
'

.

TESTING PERFORMED BY: CRNL DAM SUBMITMD 12/8/80

.

APPROVED: <

TEST REPORT NO. 465-81

PREPARED BY M/h /X/)fA. .

. -- - ,_

J-

.

.

- - . _ _ _ , _ . - , , , . . - , ,- , . - ~ . . , - - n-.,*, 4 , ?,_,,-.-.,, '~~'~..--._n - . , . , , . , - . . . . . , , , - - . , . , - . , . . , - .
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DBA AND RADIATION ':CI.ERANCE

TEST PANEL PREPARATION DAM

.

' J-
.. .. ..

T.''I . t h*.'''''PRODUCT ':0,BE '2SMDs7Nutec 6$utec 1201
~* * ' *

. . .

!. TTPE SUBSTIAMs AS'ill h-36 Carbon Steel " . SIZES 2 X 4-t'1/4 NY' E '.''
*

l. . JF2CE PREPARATICE (Describe): Cleaned to SSPC-SP3 power tecle'd usihg Clean-n str'ip.' '.*

. . .-

., .

~

P3CDOCT DA'::A SAMPLE NO.'(s): 7q v..

.
*

DAM AND TIME CURING COMPOUND OR PRIMER APPI.IED: 10/17/90..

.

PRODOc APPLICATION CONDITIONS MICKNESS . TIME S DAM
QAT P1CDDCT

__

BA' ICE S METHOD R/M(*F) % R.E. (ins.) APPLIEDN PR

1 Nutec 6 1958 Spray 86 ~77% F .0055 .006 ' 10/.17/8 p
8461 B .005 .0055 .

2 Nutec 1201 1958 Spray 74 78% F .0065 .007 10/22/80w
**

,
1959 B .005 .0055

,

.

.

.

. . -

O

*
.

.

.

.

.

CURING CONDITIONS: AMBIENT TEMP. 70-90 F REL. HUMIDI':T 70-80 %.

MINIMUM CURE 78 DAYS

MST PROCEDURE: DBA.

TESTING PERFORMED BY: CRNL DA':2 SUBMITTED 12/8/80
.

.

/MdAPPROVED: * -r

TEST REPORT NO. 465-80

PREPARED BY: /h At|gt <,

. o7
.

.

. _ - - _ --_____---_n _:----_.__.______



,
.~ _. - -

* .

,.

DBA AND RADIATION ':OLERANCE

.

EST PANEL PREPARATION DAM
.

.

a
.

'' .
'

PDODOCT 'to BC 2STEDs hutec[/Mutee1201
' ~ ~ T. .'

'' '' ' . '
'' -* -'

SI2:Es' ' 2 'X 4 2MENE' ' ' . , .M SUBSTIA'TE: A555'A-36 Carben Steel' **
' ' " **':-* - -

StuG' ACE PREPARATICE (Describe) s cleaned to an S$PC-SP-3 power toolduNag clean-n-ethip.I
~

e.. ... .,.

-

. . .
. . .

PRODOCT DAM: SAMPLE NQ,"(s) * 7932
*

DAM AND N CIRDG COMPOUND OR PRIMER APPLIEDe 10/17/80

FROIXX2 APPLICATION CONDITIONS MICKNESS TIME & DATE
1AT PICDOCT CDDES BATCE 9 METHOD R/M (*F) 4 R.E. fins.) APPLIED

3. Nutec 6 1950 Spray 86 -77% F .007 .0075 * 10/17/S0*.
8461 B .006 .0065 -

Spray 74 78% F .007 .0075 10/22/802 Nutec 1201 1o58' w,,
1959 3 .006 .0065

. -

*
.

.

.

_

*
.

.

-
., .

.

.

.

CURING CONDITICN5: AMBN TEMP._ 70-90 F REL. HUMIDITT 70-80 g

MINIMUM CURE 78 DAYS

'5EST PROCEDURE: ena
*

. .

'5ES's'ING PERFORMED BY: ORNL DATE SUBMIT"IED 12/8/80..

.

APPROVED: ed S* h

TEST REPORT NO. 465-81

PREPARED BY: _ /d/#/

.
.

.

O

__ B __ 1 e * '-s
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OAK RIDGE NATIONAL LABORATORY
openAtto sv

i

uNtoM CARRIDE CORPORATION
NUCLEAll DIV!510N

.. .

POST OPPICE 50X X

OAE 410GE. TEMutistt 37830
-

January 8, 1981

Mr. Henry L. Lamasney
President
Imper 1al Professional Coatings

e P. O. Box 29077
New Orleans, Louisiana 70189

.

Dear Henry:
.

, Enclosed are the test results on your recently submitted
-

spec 1 mens.

If we can be of further assistance, please feel free to .

call on us. '

Sincerely,
.

kCf '

L. T. Corbin, Section Head
Analytical Chemistry Division

LTC:dmw
.

Enclosures'

.

.

|

- _ . _ . . _ _ _ . . __ _ _.
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,

Manufacturer: Imperial Analytical Chemistry Division
Oak Ridge National Laboratory

New Orleans, Louisiana Date: January 8,1981

SYSTEM IDENTIFICATION x Steel panel Concrete block

6/1201 (clean n' strip)

'
,

|

!
1

|

OBA TEST

ORNL Master Analytical Manual Method No. 2 0922.
] ORNL Log Book No. A 7252; A12-16-80
.

''
,

i Samole No. DBA chase Test results ;

I
.

'
7927 spray Front: Coatings ' intact, no defects. -

Rear: Coatings intact, no defects.-

j- 7928 spray Front: Coatings intact, no defects.
-

Rear: Bl isters , #6 f ew.; .

:

7931 spray Front: Coatings intact, no defects.
Rear: Coatings intact, no defects.

7932 spray Front: Coatings intact, no defects.4

Rear: Coatings intact, no defects.

.

g

Evaluated // / .,

Approved /. _;

:
;

i

. *

e

h

i
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Manufacturer: ~ Imoerial Analytical Chemistry Division
Oak Ridge National Laboratory

New Orleans, Louisiana Date: January 8, 1981

SYSTEM IDENTIFICATION x Steel panel Concrete block,

4

1201/1201 (clean n' strip)

.

DBA TEST
I
'

ORNL Master Analytical Manual Method No. 2 0922.
ORNL Log Book No. A 7262; A12-16-80

<

Samole No. DBA chase Test results
*

i

7935 spray Front: Single blister, #6.- -

--
- Rear: Coatings intact, no defects.

7936 spray Front: Coatings intact, no defects.
Rear: Coatings intact, no defects. '

.

1
i

i

I

I. / up .,

Approved [, ,

,

!

.

.W
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"201 Norm Sorry Stro:t *
Pest CMee Som 1C00 4

Bree. Caitcrae 92621
(7143 529-1951 Tem: 655342

Ameron
Pretacew Ccacngs
Cusen

- ..

Cate: March 7, 1984

.

1

RADIATION AND CBA TESTING

OF DIMETCOTE 6 REPAIRED'~ ~

AND TOUCHED UP WITH
DIMETCOTE 6

.

O

NAME:

|

_
,
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STATENENT FROM OAK RIDGE

ON PROCEDURES USED IN THEIR EVALUATION
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1

Manufacturer: 8echtel/3M Analytical Chemistry Division
Cak Ridge National LaboratorySaint Paul, Minnesota
Date: October 10. 1979

7
(

Report of Irradiation and DBA Testing

ThI irradiation and design basis accident (D8A) tests are conducted,
respectively, in accordance with 8echtel Corp. semedmf specification coat-
ings far heZsar Pouse PZants.. specs. CP-951 and CP-956 (or with modifi-
cations as noted in Table 2. 08A test conditions). The tests are designed
to meet the specifications set in both A.N.S.I. report N 101.2--1972. Pro-
ts :ive Coatings (Painsa) for Light Ekst'ar hatsaiReactor Castahmen:
Ec-ili:iss, and M 5.12-1974 Prwesetive coatings (Paints) for she heIsar
Imi.s :j. The 'DBA test spray solution and the test conditions are listed
in Tables 1 and 2. After both the 08A and the irradiation tests, the

coatings are examined for signs of chalking, blistering cracking, peeling,
delamir:ation, and flaking, according to ASTM standards where applicable.
All test panels are returned to the coating manufacturer.

The irradiation tests are run using a spent fuel assenbly, removed
from the High-Flux Isotope Reactor (HFIR) at ORNL. as the source of radia-g.

w tion. These fuel assemblies are stored under 20 feet of danineraliied
water. The fuel is 93". enriched Usss as U 0, combined with aluminum.3

i The spent fuel assemblies are removed after each 23-megawatt day period.,
,

*

Irradiatica is done using the gasuia energy from the accumulated mixed
fissica products. This more readily simulates conditions around a reactor
than dcas a cobalt source. Also, the higher gamma activity affords
shorter irradiation time to achieve accumulated doses. The dose rate four
days aftsr rooval of a fuel assembly from the reactor is 1 = los rads /hr.

The fuel assably is 20 inches high. A 20-foot long. 3-1/2-inch
diameter pipe, with one end capped is used for the air irradiation tests.
The capped end is lowered into the four-inch opening of the center of the

,

fuel assembly. The open end, above the 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. The test spect-
mens 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 ,[ bA-

Ap-ed z E4Z'i "

|
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DBA AND RADIATION TOLERANCE

TEST PANEL PREPARATION DATA ..
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1. ABRASIVE 31AST TO SSPC-SPIO WITH A PROTII,Z FROM I.5 TO 3.0 MILS.
.

2.
AFFLT THE INDICATZD FRINER TO DESIGNATED ARIA 0F FANZL.(NO PRIMER IS TO BE
AFFLIID TO CINTER SECTION H.)3. AI.IDE BARE ARZA B TO REST.

4 F5OTOGRAPH FANEL AT MS FOINT.5.
POWER TOOL CLEAN RCSTED AREA 0F PANEL USTNG TEI CLEAN AND STRIP WEEZL AND/0R
DISC FOLt4WED BT THE ROTO PEIN WHEIL O(ANUFACTURED BY 3M CCMFANY.)6. FECTOCRAPH PANEL AT M S POINT.7.
COAT THE PRZFARED ARIA VITE TP2 INDICATED TOUCE-UP COATING MATIRIAL (TU).8. FECTOGRAFE PANEL AT M S FOINT.9. AFFLT INDICATED FINISE COAT ONIO AREAS A, 3 AND H.

10. TECICCEAFE PANEL AT M S FOINT.

O
ACTUAL - A7ZRAGZ OF TWO 01 )CRE REA. DINGS

.
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'

Amaron'
'
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I. ARRASIVE EAST TO SSFC-SF10 WITH A PROFILE FRCH I.5 TO 3.0 MILS., .

2. AFFLY THE INDICATED FRIMER TO DESIGNATED AREA 0F F.a'tEI.. (NO PRINE 1 IS TO RE,

AFFLIED TO CE!CEI SECTION E.)
3. ALLOW RARE AREA E TO RUST.
4 PROTOGRAFE FANEL AT TEIS FOINT.
5. F05E1 TOOL CLEAN RUSTED ARIA 0F FANEL USING THE CLEAN AND STRIP WHEEL AND/OR

DISC FOLIDED IT THE ROTO FEEN WEEEL (MANUFACTURED RT 3M COMPANY.)
'

' 6. FEDIOGRAFE FANEL AT TEIS 701Nr.
7. C0AT TIE PREPARED AREA VITH THE INDICATED TOUCE-UP COATING MATERIAL (TU).
8. FEOTOGRAFE FANEL AT TIIS 70!Nr.
9. AFFLT INDICATED FINISE COAT ONTO AREAS A, 3 AND E.
10. FEcr0GRAFE FAMEL AT TEIS 70ZNr.

.

* ACTUAL - AYERAGE OF TUD 01 )CRE READINGS
.

.

* * * * B SECMTELW us ==c. n
MORSIA POWER COMPANYj Evtm v.vosTu mucuAn Pwtf

L sun immi. IRA REFAIRARILITY TEST
"& FARELS

6
3 enft massa enawins no. nev.

m e.u u.eu m - -v | em. .,a.. s.m . Jun em em 331
am uns g amaasaa.
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SAMPLE IDENTIFICATION
.

AND

SPECIFIC TEST DESIGNATION

.

?

Samole No. Primer / Touch-Up Test Designation

811 Dimetcote 6/Dimetcote 6 Radiation & QBA
821 Dimetcote 6/Otmetcote 6 DBA

831 Dimetcote 6/Dimetcote 6 Radiation & DBA -

341 Dimetcote 6/Dimetcote 6 DBA

.

- - _ - _ _ - _ _ - - - _ _ _ _ _ _ _ - _ _ _ .
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. Manufacturer Bechtel/3M Analytical Chemistry Division
Oak Ridge National Laboratory

r Saint Paul, Minnesota Date October 10. 1979

Report Number TRC-089-03 Page 41 of 48

>

System Identification" x Steel panel Concrete block

GR - Inorganic Zine M
PT - Inorganic Zine Touch-Up ; -(,
No finish

.

'

Radiation Tolerance Test Results

ORNL Master Analytical Manual Method No. 2 0921, Bechtel Corp. Spec. No. CP-951 ,

ORNL Log Back No. A 7562; A8-23-9
,

Initial dase rate 1 = 107 rad /h
Test conduc.ed in x air water

f .
- .u

I

J Sample Nc. Cau14tive dose rate 2 x los rads: cursents -

811 Coatings intact, no defects all areas. ##N/

831 Coatings intact, no defects all areas. 1 y 3.7
\ .

*ER = grit blast cleaning; PT = power tool cleaning; SW = solvent wash
cleaning.

*

_ Evaluated / ,

/NIdL 4,, rov.d

.

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ .
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Manufacturer Bechtc'/3M . Analytical Chemistry Division
Saint Paul, Minnesota Oak Ridge National Laboratory.

Date October 10, 1979
ORML Log Book No. A7562; AB-31-9

1

Table 1. 08A solutim canposition, distilled water

Solution A: 0.28 # boric acid (3000 ppm boron)
Adjusted to pH 10.5 with sodium hydroxide.

Solution B: 0.28 # boric acid (3000 ppm boron)
Adjusted to pH 8.5 with sodium hydroxide

.

Table 2. DBA test conditions"

Terser Pressure
ture (,a-F) (psig)Tim Cemnents

Start Autoclave preheated.
10 sec=ne.s 307 60 Steam injected.
2 minutes 307 60

g 20 sec:nds 310 60 Spray solution A.added at 310*F.
' 5-minute recovery 310-307 62-60 '

64 minutes 307 60

20 sec:nds 282 52 Spray solution B added at 260*F
after draining autoclave.

[ 5-minute recovery 282-207 50

167 min..as 307 60

I 15 minutes 307-250 30 Temperature and pressun reduced
i via cooling coil.

4 days 250 30 Pressure adjusted with N -2

20 seconds 180 -7 Fresh spray solution 8 added at
75'F after draining autoclave.

15 minutes 180-200 10 Pressure adjustad with N -2
! 3 days 200 10

End of test

"The above data are taken frcs recorder charts on permanent file at ORNL.

( Evaluated /,

Approved ;,

,

!
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Manufacturer BechtelDM Analytical Chemistry Division
Oak Ridge National Laboratory

Saint Paul, Minnesota Date October 10, 1979

Report Nianber TRC-089-03 Page 41 of 48
-

>

i
'

Systam Identification" x Steel panel Concrete block
'

GR - Inorganic Zinc
PT - Inorganic Zinc Touch-Up
No finish

.

.

DBA Test Results

ORNL Mastar Analytical Manual Method No. 2 0922
ORNL Lcg Bock No. A 7562; A8-31-9

Sample No. 08A chase Connents
'

811 spray Coatings intact, no defects all areas. -

821 spray Coatings intact, no defects all areas.

831 spray Coatings intact, no defects all areas. -

841 spray Coatings intact, no defects all areas.

i

o

(

'GR = grit blast cleaning; PT = power tool cleaning; SW = solvent wash
cleaning.

I Irradiated.

.- 4' . Evaluated e

L.k E2 29 '
.

'

noorov.d

.

9
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W LABORATORY TEST REPORT.

A )
' .-

TestN Prcject Nurcer: 01931 Ccre: Feb rua ry 10, 1981

Repcrt # Tina 1 ilme- 7 davs Ccte et G<cdec: 2-3-81

Icici Desgn 7ed W . 7 davs Reg 3 Mr. D. W. Mc3 ride*

|

*
. .

E LOCA' Testing, of Carbo Zine 11/Phenoline 305 Finish repairability
.

ME: To deter: sine the performance o arboline 191 Pr /le Paenoline 305
Finish as a repair system for Carbo Zine 11/ Pheno 11ne Jus nalsh over a surfac's
preparation of 3M " Clean 'n Strip" and 3M "Rotopeen" when exposed to the P%R 307'F.
LOCA Cur-se and evaluated according to ANSI N101.2-1972, Section 4.5, as interpreted
by Carbolice. This is a proposed repair procedure for the Tiaterford Nuclear Station
Unit 93 which is being engineered by Ebasco Services, Inc. .

.

.

.

CCNCWSCNS: After 7 days of the LCCA Carve, c Carboline 191 Pr- Ic

Phenoline 305 Finish system over a surface preparation of 35 " clean 'n Strip" and 35
"Rotopeen" exhibits an acceptable performance when evaluated according to MISI
N101.2-1972, Section, 4.5, as interpreted by Carboline. -

,

:

.

|~

DISCUSSCN:
|

;
.

(

.

Frcm the Cc:t: cline Resecrch & Cevelecment Lcbercicry j(
,

,
The teemaa oc= unense are mm one ceasee io rw tan er as r-n 1=

I However. .e ecmzvee d occuacy a gun er traded.
' C a r b C IIF1 6

..- -- --. d m an /_n mm /
UJl L" # U h00 . _ - . _ . . -

- - - - - -- _ _ _ _ _ _ _ _
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TESTUG PRCJECT: 01931' Tebruary 10,,13st-*
,

.~ ' Tinal Report:. 7 days Page 2 |
.

,
-

. . . ..

N- f . .
-

PROCEDURE: .|-

.

A. Test Coucons , .'
,

Description: 2"z4"zl/4" steel cartified Carboline STI (See Appendix 1)
. .. .

.' Surface Preparation: Gritblasted to SSPC-SP5-63 with a 2.0-3.0 mil blast
profile. - ..

. .

' .' Abrasive Med as: 50/50 mix of GEX #40 grit and $230 shot.-
-

.

| 3. Systems Tested .

-
. .

Batch Th hnhg DIT -

.' System Number Color Thinner Ratio Range

Ic Carbo Zine 11 A) CE5477M Green #33
1

! 3) OE19812 0300 9L1818M 12% 3.0-3.5 mils.

Ic Phenoline 305 Finish A) CK1395M Gray Phenoline. .

3) OI1491M C705 9M2285M 10% 4.0-4.5 mils*

- Carbo Zine 11/Phenoline 355 Finish was removed by SSPC-SP3-63, power tool'
-

,

;
- cleaning method. Detailed procedure is outlined in Section C; Repair' Procedure.

.

Ic Carboline 191 Priser A) CC3362M Red #15
.

..

B) OC3361M 0500 SLC859M 15%. 4.Q-4.5 mils:

Ic Phenoline 305 Tinish A) 0I1395M Gray Phenoline
B) QE1491M C705 9M2285M 10% . 3.0-3.5 mils

.

C. Recair Procedure

1. Remove carbo Zine 11/Phenoline 305 Finish with 3M's " Clean 'n Strip"-''

wheel
*
; .

a. A residual amount of Carbo Zine 11 is left on substrate.
. .-

2. Restere surface profile with 3M's "Rotopeen"
i

i s. Operate power tool in two directions over substrate.,

i

i 3. Solvent wipe substrate to remove grease and oil which any be present'

! from power tool cleaning.
,

D. Cure Schedule

! Carbo Zine 11: Seven days at 100*F and 100% RH. Phenoline 305 Finish:
' 48 hours at 72-76*F and 27-32% II. Carboline 191 Primer: 24 hours at. -

'
73-77'T and 29-32% RI. Phenoline 305 Finish: 72 hours at 72-78'T and
28-34% RE and a final

cure at 150'F for 24 hours. ''

.

. .

.

.

._ _ . ._. .-. --- . . . = - - _ . . = . . . . - _ - . - _ - . _ - . - -
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TESTING PROJECT: 01931 February 10,.1931
. .

Final aspert: 7 days Page 3*
,

. , ,
*

2 ,* *

3'

f *

_E. croosure .

,
p%1t 307*F LOCA Curve -

1. Time-Tescerature-Pressure Curve -

.
.

' '

. . Time Temoerature** Pressure **

'

Initial Ambient Ambient-.
.

Initial to 2 hours, 47 minutes 307*F (153*C) 60 psig~
-

-- 2 hours -47 minutas to 96 hours * 25a*F (121*C) 30 psig-- r__

200*7 (93*C) 10 psig96 hours to 7 days -

~

2.. VaterChemi2try '*

.

O.28 Molar H 303 (3000 ppe Baron)3
*

- 0.064 Molar Na S 0 .

223
I NacE added to adjust to a pH of 9.5 at 77*? (25*C) in deionised vatar

- *After 2 hours and 47 ' minutes of exposure, temperature of the test environacat
f was reduced by spraying test solution at 200*F (93*C) into the test

chamber which was at 307*F (153*C), giving a final temperature of 250*F
-

(121*C).
,

,

The next p' ge contains' graphs of the**These are theoretical values. -a
- theoretical and actual LOCA temperature and pressure curves. The data for ,

the a~ctual LCCA curves are taken from the chart recording for this tast,
which is stored in lab book #230, page 57 .'

.

Note: Test was intarrupted to place spray nozsla in LOCA chamber. Time was added
t. to test to nahe up for interruption.

GRADING
'

PROCEEL'RE: Ihe test coupons were evaluated for perfornance in the following
.

,
areas:

1) Material flaking off. 2) Delmshation between coats and/or
peeling. 3) 311 staring of the topcoat. 4) Chalking of the topcoat.

! 5) Izesssive cracking.
,.

-

Grading procedures specified in Report N101.2-1972 of the American
National Standards Institute - Protactive Coatings for Light Water

.
Nuclear Reactor Containment Facilities:-

. .
. .

.

.

* e

e

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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. TESTUG PRkUECT: 01931| February 30,.1981
Page 4,''

. Final Report: 7 days ,

|
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anADuo .: .

PROCIDERE: (continued) ,

1

' 4.5 Methods of Ex==4ains and Evaluating the ?_rnosed Test Specimens

The dynamic and/or static elevated temperature-pressure and irradiation tast-

.- -- panels shall be evaluated within 2 hours and again after two weeks after
removal from the test chamber for the. follow .ng surface defects: . flaking,3

delanisation and/or peeling, blistering and chalking. Defects listed in'

Subsection 4. 5.1 through,4.5.4 shall be dealt with as follows:
,

* -

.

AS M D772,' Evaluating Degrse of Resistance to Flaking4.5.1 Flaking.
(Sealing) of Exterior Paints Part 21, American Society for Testing and
Materials, Philadelphia, PA 19103. Flaking shall not be permitted.,-

,

4.5.2 Delamination and/or Peeling. Del ==4"stion and/or peeling shall not,
be permittad. ,

4.5.3 Blistering. Blistering shall be limitad to a few, intact blisters,.

Size No. 4, ASM D714, Standard Method of Evaluating Degree of Blistari.ng3 -

of Paints, Part 21, American Society for Testing and Materials, Philadelphia,

i
'

PA 19103. The number and the size of blisters shall be recorded. .

-
.. ,

4.5.4. Chalkinr. ASH D659, Standard Method of Evaluating Degree of
~

Resistance to Chalking of Exterior Paints, Part 21, American Society for-

~

Testing and Materials, Philadelphia, PA .19103. Heavy chalking shall not*

be permitted. - ~ - - ~ *

'; Any oI.har changes in coating properties which are not also associated with
the separation, or the release, of coating frca the substrata shall not be

~

a cause for rejection.

ANSI N101.2-1972 Critaria
(As interpreted by Carbolina).

. .
*

Mav4 mum Degree of Failure Allowable

Fl'aking ASIM D772 10 (None).,
.

DeT ==4'ation or Peeling None

*311 staring ASH D714,56 - Blister size Blister Density
,,

~

#2 None-
. ,

,
*NotaY A blister is not #4 Tev
intact when it has resultad #6 Medium

. in coating being separated #8 Medium-Dense

Chalking AS 3 D659 . 6 (Moderata)
.

Note: TimMng, blistering and A. twas are all evaluated according tn ASU
Standards, with a rating of,10 indicating that no failure was observed in the~ -

. specific grading area. ,, J. ' -- .. .
.. ,

-
.

e

~

q j.- .

.

- ___ . . . . . .. . .-
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February 10, 1981 1
i

TESTING PROJECT: 01931 .,

Final Reports 7 days
|

- Page 5 :.
-

,
* * * *

,,
I

jh. ( .
.

--

,!*.

RESULTS: PWR 301*F IACA 'Curva
, ,

'.

. . . .-

-

Dry Dalamine ' Otbar . ,'

. Panet Identification i

Coating Syntam
'

i Film tion er Blister- Performance Pa formance .

-

and
, Thickness Flaking Peelias . tal Chalking Characteristics Ev luation. 8

! -
~ '

~

i

IA)* .

carbolina 191 Primer 4.5 mils 10 None #4F-B Nona g Acceptable. --

1 Pbemolina 305 Flatsk 3.5 mils
" ' 8.0 mils

2A) Acceptable
. , Carbellas 191 Primer 4.5 mils 10 Woma #6H-B Nona -- ,

Phenolina 305 Finish 3.5 mits
.

8.0 mils
-

.

. .
-

.
.

. , . . *
,

. .
'

14

's -
, . . ,

i- .
, .

.
, ..g.

I.

ri

- - .

: .
-

,
. .

t r ih-
'

- s c.~i ', -
g ;

- - * - -
.

:
.

. ,

.

. .

~

' Acceptabla Performance #4F to ., ,

AMSI N101.2-1972, Section 4.5, le Weas #6H to #6 (Hoderate) * Panel suspended in tina ,
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Carboline Specification CSI.
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Preparation of1 Concrete Spaa4 = ** ..

.,
- ., '

:
' Concreta'Coeisosition-

. .. ..
.

Cammat. AS"X C130 Type'II. Tas' ""' ' #- .'.. .. .

;
Gravel, ASM C33, size.'3/8 inch.

-

,- * -

Sand, ASM C33*

'. : Water redneing admixture, ASM C494 gf 4 ppg,cgpgj.

Air entraining admixture, ASM C260. - ,

i
.

*

Fossa 1==, ASM C618 , -

.

Water - "--+ -~1 * *=d or d 4 -+41 t ed water.

,.

Concrete Proportioni ~ .
. ... .

.

Cammat, 7 sacks per cahis yard~
'
-

Sand-Gravel ratio, 35 sand, 45 gravel by volume. . ,; *

Pozzolans, to 15 percent replacement of cansar * .- .

. *,

.;-

Air entraining admixture, 4-7 percent,

*'' ': Water reducing admixture, as per annufacInrar's inscr::ctions
-

. ...
,

-

Water, to produsa a 3 inch sliasp
,.

,

*

Praa--ation of Test Specimes ..
.#. - .

-
,

Make and' eure tha speciana according to.ASM C192, asesyt that no form
.

.
. ' '; - *

oils any be used. The fase to be tascas shall be composed to the form to,

sianlaza poured walls and the wood traveled surfaces: 3 room finish . top
'

,
"

surface to si m lats floors. No tant faca shall be saw cut. lihan applicable,,.

concreta' cur.ng agenta compatiblar with the coating system shall be used.d
.

'

Fanals:'
*

4
The size for concreta penals shall be 1 by 4 inches by 1 inchas.thich h

-

'
"

0.2 taches.- * ..

.
- .

Curina Tins:
*

Before comsrata speciasms are coated, thaf shall be cured a =4=4-== of 28.

~

days in accordsass with ACI 301, "$---4*f*=tions for Structural Concreta
.-

'

for *=4 t d4 ==s." If a comarate curing primer is used, it shall be applied
on the concreta within 24 hours after removal of the forms.

.

,,

'

!- Carbo 14a= Specification STL
*

:. .
.. c. ,

"

.l., Staal Test Speciames.s .
*

..spe. .' o, - *.. ..
., . s .

...,
!

.. .

.

The stas for carbon steel panals shall be 2 by 4 inches my 1/4
-. .-

|- Fasels:~

The steel forinch thich i 0.1 inches with rounded edges and corners.
esah speciana shall seat the requirements of AS M A36, " Standard Specifi--

;, cations for Structural Stael".
.

a
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01978.1 Dde: May 14, 1982 |
'

y. *< Testing Project Nunter-.
. .: .w . . . .

..
.

Final Time 7 days Dde of Wng. December 22, 1981Report # ,
- - .

'
. . . . . - .

Mr. D. W. McBride. .

|
Total Design Test Duration 7 days wg-

Performance of Carbo Zine 11 Systems Exposed to 340*F Bechtel
TIRE: CP956-2/76 LOCA Curve.

PURPOSE: .g.he purpose of this testing project is to determine how various
Carbo Zine 11 systems will perform in the upcoming 340*F Bechtel CP956-2/76
LOCA Curve tests at Oak Ridge National Laboratory scheduled for early 1982.
The systems to be tested are:

- .

1. Ic Carbo Z'inc 11 6 3 mils .

2. Ic Carbo Zine 11 8 6 mils ,

3. 2c carbo Zinc 11 8 3/2 mils .

4. 3c Carbo Zine 11 8 5/2/2 mils
5. 3c Carbo Zine 11 8 3/2/2 mils
6.; ic Carbo Wela 11/lc carbo Zine 11 0 1.5/3.0 mils

:

CN/ CONCLUSIONS:py,,,,y jerto"Results".
,

.

.
- - - .;- .
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. . ,

-
.

.

.

e # g

6

4

9 -g

%

-

: DISCUSSION:
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'

_: ; . _
__ ,

r,;. .. . .. , , . .

* .. .: .. ~

; f, A. Test Coupons
"

,

.- ,
: ;.

i Description: 2x4x1/4 steel panels conforming to Carboline Specification
.

,' j ST1 (See Appendix 1)
3: Surface Preparation: Gritblasted to SSPC-SP 10-63 with a 1.0-3.0 mil profi] e'.
'/j Abrasive Medium 50/50 mix of GFH #40 grit and S230 shot.

Note: Before priming, the coupons were vapor degreased.
'

B. Systems Tested
,

Dry Film-;
Thinning ThicknessSystem -

~i Number Coating System Color Batch No. Thinner Ratio Ranae
~

1. Ic Carbo Zinc 11 green A: 1E5640M #33 10% 3.0-3.3 mils;
~ 300 B: 1E2388Z 1A2473M0-

'

2. Ic Carbo Zine ll green A: 1E5640M #33 10% 6.2-7.3 mils
0300 B: 1E2388Z 1A2473M'

:
3. Ic Carbo Zinc 11 green A: 0J5543M #33 12% 3.1-3.4 mils.

0300 B: 9E1683Z 0D3885Mj
Ic Carbo Zinc 11 green A: 1E5640M #33 50% 1.6-2.8 mils

;; 0300 B: IE2388Z 1F0964M

.] r s. 4. Ic Carbo Zine 11 green A: 1E5640M #33 10% 6.4-7.0 mils i
. . |

, () 0300 B: 1E2388Z 1A2473M

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

0300 B: 1E2388Z 1A2473M
e .

'1' ic Carbo Zinc 11 green A: 1E5640M #33 50% 3.5 mils ,

'

0300 B: 1E2388Z 1A2473M

} 5. Ic Carbo Zine 11 green A: 0J5543M #32 12% 2.8-3.3 mils
'i 0300 B: 9E1683Z OD3885M

'

!
j Ic Carbo Zine 11 green A: 1E5640M #33 50% 1.6-2.0 mils
; 0300 B: 1E23882 IF0964M
:

', Ic Carbo Zine 11 green A: 1E5640M #33 50% 1.7-2.0 mils
~

0300 B: 1E2388Z 1F0964M
- .

.[ 6. Ic Carbo Weld 11 gray A: 0H2879M #33 51 1.7 mils
0700 B: 1E2388Z 1A2473M.;

..

Ic Carbo Zine 11 green A: 1E5640M #33 50% 3.0-3.5 mils
0300 3: 1E2388Z 1A2473M'

.

<

-
.

~

j
-

.

i

-

), ( - -

'1t
' '

. . . .

. _ _ _ _ . _ . . . . . ~ . . .
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;| (& . Cure Schedule
s

.

.

s W C. .

- System Temperature Humidity
Number Coatina System ~ime Ranae Ranae

t

. '! 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%

.' 2 weeks
: -

3. Ic Carbo Zine 11 7 months, 21-91*F 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'F 21-97%

j Ic Carbo Zinc 11 24 hours 70-76*F 39-41% .

Ic Carbo Zine 11 34 days 22-69'T 28-97%

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

12 days
. Ic carbo Zine 11 2a hours 75-79'T 55-60%

Ic Carbo Zine 11 2 sontha, 22-83*F 2107%'

U hp2

| 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) loCA hrve.

1. Time-Temperature-Press.:e Curve*

Time Ts=pe ra ture* Pressure *

i Initial i-lient Ambient
Initial to 6 hours 2-:'T (171*C) 70 psig'

6 hours to 96 hours 223*F (121*C) 30 psig
96 hours to 7 days 2*3'T (93*C) 10 psig ,

t *These are theoretical va* as. The next page are graphs of
; the theoretical and actua*. *GCA temperature and pressure

curves. The data for the r:tual LOCA curves are from the~

; chart recording for this ts.st, found on page 97, Lab Book #230.
4

} 2. Water Chemistry.

'
' Delonized water pH = 7.

,

.

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

- - -

..
'I

!
-

! .

'i k J.
.
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> 10CA Gradina Procedure'' >

- (ASTM D3911-80, -. , .
.

,

The test coupons are examined and evaluated within 4 hours after ;

! removal from the test chamber for the following coating defects:

Dela=4 nation - report extent-

:

Cracking - report extent*

,

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

.

.

.

Key to Svabols in Results1

: B-blistering

,
CD-coating discoloration
F-few,

.
.
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o r
u RESULTS: i
+, e e

[, -> ;
. ,

s
-

.

,!* * Other
.

Panel Identification. Dry Film Performance !'
<d and Coating System Thickness (mils) Delamination Cracking Peeling Blistering Characteristics *

*.~ IA; Side a''

ic Carbo Zine II 3.0 none none none none CDi 4
'

['
'

D
! #
O 1A; Side B

',[ Ic Carbo Zinc 11 3.3 none mone none mone CD
.

J
4 2A; Side A -

5

,$3 Ic Carbo Zinc 11 7.3 none moae- none none CD
',u

C - 2A; Side a
'. 2 Ic Carbo Zine 11 6.2 none mone mone none CD

! 'e -

,

*' 3A; Side A -
,

,

r( Ic Carbo Zine 11 3.4 none mone none none CD-

i?. Ic Carbo Zinc 11 1.6 ,

, (1
* '

5.0

- ::

' 'f 3A; Side 3 - * ,
j ' ic Carbo Zine 11 3.3 none some mone none CD -

Ii Ic Carbo Zinc 11 2.6 -

-|0 5.9-

i

'1 38; Side A .
!-

Ic Carbo Zinc 11' 3.2 mene some none none CD ,

Ic Carbo Zine il.- 2.8 .

1 6.0 .

&
'

,

38; Side B,

. Ic Carbo Zine 11 3.1 none mone none none CD'

i7 Ic Carbo Zinc 11 2.0
M

1 -
5.1

| )U .

~

j: ., t

j.. . .. .

@ O @| *: . .

~

-
... . . . - . - . _ . . . . , . _

. _ _ , . _ _ _ . . - .

_ _ _ _ _
.-

. __
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,

I''.
'

i.SULTS: ,. ' '

/', : -.

' -

,4 .
:s,

'i
'

'

' ,.;'Dther,
'

Performance *i
"

*

. ael Identification Dry Film
* -.

Coating System Thickness (mils) Delamination Cracking Peeling Blistering Characteristics ' I:.,. !;
. ,

* :: .J
; r ,' I .i 1

(; Side A ''

1: Carbo Zinc 11 6.4 . nome nome noas none CD i.*

iJ ;4g'Ic Carbo Zinc 11 1.9 ,

{jIc Carbo Zinc 11 3.5 .;

11.8 r tt ,' s,

'
i ; .i

d I
' -

44; Side B
Ic Carbo Zinc 11 7.0 From edge some none pone CD ',

Ic Carbo Zinc 11 2.5 spreading 1/2" y?1,-

.j !
j 1: Carbo Zinc 11 3.5 onto plane area. , +a.,-

13.0 ,
'

}* .
.,
'

{'b; Side A'
.

3.0 nome moae none none CD

*
..

1: Carbo Zine 11 , ,
, ''

Ic Carbo Zinc 11 1.6 ;'
i* j ',ic Carbo Zinc 11 2.0
8"

6.6
|

_.-

i;r - ''
,. j.|1; Side B - . ' _ . ;Ic carbo Zinc 11 3.3 mone none moae none CD -*

| 4-

Ic Carbo Zinc 11 1.7
ii Ic Carbo Zinc 11 2.0 j.*

,

+.
- 7.0 .

4:! ;.
.

'

?4 .n
i1; Side A i
!j Ic Carbo Zinc 11 3.1 none some none none CD -

,

i ?'-

! Ic Carbo Zinc 11 2.0
. ' : !- '; j', Ic Carbo Zinc 11 1.7 -

.
~

4 =-

| ;, 6.8 x

!; - . i
'

g.4 .

'
t .

Ie 1 s
*

i i-
i'
j w-

'.
' ''

.
,

!
- '

.| -
.
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Other
PerformanceL
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'
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' ul Identification Dry Film ,

Thickness (stis) Delamination Cracking Peeling Blistering Characteristics .:'

,

jiCostingSystem ' c.b ;. :

|
.,

,

,' ;
|;CideB

'

12 Carbo Zinc 11 . 2.8 . none none none #2F-B CD .c g
-

n - <>

I "'

; Ic Carbo Zinc 11 2.0 . ji: ,

i la Carbo Zinc 11 2.0 5 >,'
I U 4

.

Pg ..4,
,.

;" 1,.-

f;SideA
i

la Carbo Ifeld 11 1.7 none none none none CD
. | ]

Ic Carbo Zinc 11 3.0 .
-

.. ,J ,
'

r
4.7 q ,

f; , | ?[ ;,

!;SideB
From edge none none none CD .{,

I la carbo ideld 11 1.7 -

i:

! la Carbo Zinc 11 3.5 spreading 1/2" fj; *
,

5.2 onto plane
.

.
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* - APPENDIX 1$;
I' Carboline Specification CBI .

, .

Preparation of Concrete Specimens: -

'
.

Consrgijpaposition
.

Cement,ASir;C1h,TypeII. Low alkaliI

Gravel, ASTM C33, size 3/8 inch .

*Sand, ASTM C33
Water reducing admixture, ASTM C494 *

' Air entraining admix' e, ASTM C260
Pozzolans, ASTM C613*

i Water - Da=ineralized o distilled wa,ter
i

Concrete Proportions'

- Cement, 7 sacks per cubic yard
| Sand-Gravel ratio, 55 aand, 45'' gravel by volume .

Pozzolans, to 15 percent replacement.of cement.

. . . - Air entraining admixture, 4-7 percentj
Wettf reducing admixture, as per manufacturer's instructions

,

i Water, to produce a 3 inch slump - y
-

-

.

. -,
,

Preparation of Test Specimen:/ \.[ {r}
;; 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 simulate''

! 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: /
The size for concrete panels shall be 2 by 4 inches by 2 inches thick i 0.2*

,

inches. N'

\
|
;

Curina Time:'

Lafore concrete specimens are coated, they shell be cured a minimum of 28 days1
'

in accordance with ACI 301, " Specifications for Structural Concrete for
1

|
Buildings."' If a concrete curing primer is used, it shall be applied on the'

concrete within 24 hours after removal of the forms.
F

Carboline Specification ST1
*

|

i

j Steel Test Specimens

i

! Panels: The size for carbon steel panels shall be 2 by 4 inches by k inch
.

- thick 10.1 inches with rounded edge's and corners. The steel for each specimen
| C). shall meet the requirements of ASTM A36, " Standard Specifications for

;
Structural Steel".i

:4

, .

S
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Analytical Chemistry Division
. Manufacturer: Carboline

.
-

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

;
REPORT OF 1RRADIATION AND DBA TESTING

The irradiation test is conducted in accordance with American Society04082-83. The design basis
for Testing and Materials (ASTM) Standard Method
accident (DBA) test is performed in accordance with ASTM Standard Methodin both ANSI
03911-80. The tests are designed to meet specifications set
report N101.2 1972, Protective Coatings (Paints) for Licht Water NuclearProtective Coat 1nos (Paints)Reactor Containment Facilities, ano N5.12-1974,The DBA t:st spray solution was oistilleo water.for the Nuclear incustry.

The test conoitions are listed in Dble 1. After both the DBA and
irradiation tests, coatings are examined for signs of chalking, blistering,according to ASTM standardscracking, peeling, delamination, and flaking,
where applicable. All test panels are returned to the coating

j manufacturer.

The irradiation tests are run using a spent fuel assembly, removed fromThesethe High-Flux Isotope Reactor at ORNL, as the source of radiation.The fuel is
fuel assemolies are stored under 20 ft of demineralized water.
93% enriched U-235 as U 03 8 combined with aluminum.

The spent fuel as-
Irradiation is donesecelies are removed after each 23-megawatt-day period. This moreusing the gama energy from accumulated mixed fission products.

readily simulates conditions around a reactor than does a cobalt source.

Also, the higher gama activity affords shorter irradiation time to achieve.

The doge rate four days after removal of a fuel assemblyaccumulated doses.-

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
*

The cappedpipe, with one end capped, is used for air irradiation tests. Theend is lowered into a 4-in. opening at the center of the fuel assemoly.
open end, above water level, is covered with an 0-ring-sealed flange toThe air inlet iswhich is attached a steel cable and an air outlet hose.
located 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
i center of the fuel asseccly is a stainless steel-clad cadmium tube used as a

neutron absorber. This prevents contamination of the test specimens by
induced radiation.

.

.ho 4Evaluated
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Manufacturer: Carbo 11ne Analytical' Chemistry 01 vision
Oak Ridge National Laboratory,

"

St. Louis, M0 Date: 10/23/83

:

iORNL Log Book No. A9675, A10/20/3'

:,

Table 1. OBA test conditions

Temperature Pressure
Time (*F) (psio) 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 solution added at 75'F.

15 min 220-250 30 Pressure adjusted with N -2

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
.

0

Evaluated /N.8/- /MeIk
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,

.

J

9 .e

k
.

.

. . . . . . . - . . .. . . . . . . . -.. . . _ . . . . - . . . . . . . . . , . . . . . . . . . . , . . . . .
.

.



F
.. ,--- ,,,, , ~-~- .e ~7 ,;; . e.. :'W;$'.,' # '',|iEl d hb.

~ ;, ;'| :, '|t.:. : s -,. ,
.

_A'~* ,54* .' ' * ' * '
~ ,

__

^ "'

. .

.
.

.

Analytical Chemistry Division
Manufacturer: Carboline Oak Ridge National Laboratory

'

*

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

ICarboline Testing Project #02182 . '

_ Steel panel Concrete blockx
SYSTEM IDENTIFICATION _

ic Carbo Zinc 11

RADIATION TOLERANCE TEST _

ORNL Master Analytical Manual Method No. 2 0921; ASTM Standard Method
04082-83; 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 Test results
mils)* Cumulative dose;

Samole No.j
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 3.3 1.0 x 109 rads Coating intact, no
defects.

*0ry film thickness values provided by Carboline

d ZiEvaluated,
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! Manufacturer: Carboline Analytical Chemistry Division f
Oak Ridge National Laboratory ||.

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

I ,

Carboline Testing Project #02182 |e

SYSTEM IDENTIFICATION x Steel panel Concrete block .
!

'-

,

U4

!
Ic Carbo Zi.nc 11

I
i
,1
,

RADIATION TOLERANCE TEST

ORNL Master Analytical Manual Method No. 2 0921; ASTM Standard Method
04082-83; 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
,
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Manufacturer: Carboline Analytical Chemistry Division
,

Oak Ridge National Laboratory,

4
St. Louis, M0 Date: 10/27/83

|
~ '

Carboline Testing Project #02182
I

7 SYSTEM IDENTIFICATION- x Steel panel Concrete block

2c Carbo Zinc 11

.

RADIATION TOLERANCE TEST
'

ORNL Master Analytical Manual Method No. 2 0921; 1.STM 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.

25 2.1/3.1 1.0 x 109 rads Coating intact, no
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 Costing 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

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

defects.

* Dry film thickness values provided by Carboline

Evaluatedf8bi fr.,i[i
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|j Manufacturer: Carboline Analytical Chemistry Division'

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

cj
j Carboline Testing Project #02182

I

SYSTEM IDENTIFICATION'2 x Steel panel Concrete block

ic Carbo Zinc 11

DBA TEST
'

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

.

'

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

i! . except discoloration
**4 2.8 Spray Coating intact, no defects

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

*0ry film thickness values provided by Carboline-

** Irradiated

Evaluated 1 8 8

~
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, .} Manufacturer: Carboline Analytical Chemistry Division

1
- Oak Ridge National Laboratory

, ~1 St. Louis, M0 Date: 10/27/83

|I Carboline Testing Project #02182
. ..
,

.'

SYSTEM IDENTIFICATION x Steel panel Concrete blo'ck
.

..

Ic Carbo Zinc 11

GBA TEST

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

.

Dry Film Thickness
Sample No. (mils)* DBA chase 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 discoloration
13 4.3 Spray Coating intact, no defects

,. except discoloration
14 3.8 Spray Coating intact, no defects

except discoloration
15 3.8 Spray Coating incact, no defects

'except discoloration
16 3.8 Spray Coating intact, no defects'

except discoloration

*0ry film thickness values provided by Carboline
** Irradiated *

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

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

l Carboline Testing Project #02182-

.

'. !'

SYSTEM IDENTIFICATION- x Steel panel Concrete block*

.

Ic 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

**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 Cuating 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

*0ry film thickness values provided by Carboline
** Irradiated

.
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i Manufacturer: Carboline Analytical Chemistry Division'

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

]
Carboline Testing Project #02182 .

I

y Steel panel Concrete blocki

SYSTEM IDENTIFICATION'

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. (milsl* 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, discolorati.on

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

*0ry film thickness values provided by Carboline
** Irradiated

Evaluated /3L;- /a(
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. Manufacturer: Carbo 11ne Analytical Chemistry Division*

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

-

l Carboline Testing Project #02192 - -

$ !

1

3 SYSTEM IDENTIFICATION ^ Steel panel Concrete block_x
'

..

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 phase Test results*

**33 3.0/2.3 Spray Chalking, discoloration

**34 3.0/2.0 Spray Chalking, discoloration

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

i *
**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

,

*0ry film thickness values provided by Carboline
,

** Irradiated
.

.

.
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, TEST PANEL PREPARATION DATA
.- -

,

Testing Project #02182-

] Coating System: Ic Carbo Zine 11
.e

# 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 2.0-3.0 Mils DFT
at Mils DFT4

- 7 at Mils DFT
j

at Mils DFT ,

3 at Mils DFT
Total Mils DFT

.

II. Batch Numbers
3

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

i Product Part A Part B

.i Product Part A Part B
Product Part A Part B,

' Product Part A Part B
.i

.i

III. Application Criteria
,

i Actual
j Specimen Date Method *F % Dry Film Thickness

} Number Product Side Applied Applied Temp. Rel. Hum. DFT/ Coat Total DFT
1 CZ11 A 8/18/83 Spray 78* 75 2.5 2.5.

j 2 B 2.6 2.6
3 A 2.8 2.8

I 4 B 2.8 2.8
3 5 A 2.7 2.7
-i 6 B 2.3 2.3.

7 A 2.5 2.5
I 8 B 2.6 2.6
i

'

4

k

:

- .

i

''8Y9'[
'

''

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

!

| Sheet 1 of 7
;

'

, jas/110183
j test panel prep data 02182

,

e
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TEST PANEL PREPARATION DATA*

s

Testing Project #02182
,.

4

4

d Coating System: Ic Carbo Zine 11 |

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

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

I. Coating System

le Carbo Zine 11 at 3.0-5.0 Mils DFT

,
at Mils DFT*

at Mils DFT
at Mils DFT<

at Mils DET.

- Total Mils DFT

-

II. Batch Numbers
.

Froduct CZ 11 Part A 3C0841M Part B 3F51822
Product Part A Part B
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
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 3.8s

13 A 4.3 4.3
.'! 14 B 3.8 3.8

IS' A 3.8 3.8
. 16 B 3.8 3.8
,

,

3
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TEST PANEL PREPARATION DATAi '
,.

:) Testing Project #02182j
Coating System: Ic Carbo Zine 11 ,

a

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

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

I. Coating System

le Carbo Zine 11 at 5.0-7.0 Mils DFT
at Mils DFT
at Mils DFT
at Mils DET
at Mils DFT

Total Mils DET
.

m

II. Batch Numbers

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

Product Part A Part B

: Product Part A Pr.t B
Product Part A Part Bj

'

III. Application Criteria

., Actual

Specimen Date Method *F % Dry Film Thickness

Number Product Side Applied Applied Temp. Rel. Hum. DFT/ Coat Total DFT
17 CZ11 A 8/18/83 Spray 78* 75 5.8 5.8

*

18 B 5.5 5.5
19 A 6.0 6.0

i 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

4

.

1
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TEST PANEL PREPARATION DATA

Testing Project #02182
_. ,

1
1 Coating System: 2c Carbo Zine 11 ;

.

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

I

For: DBA x_ Radiation x Decon Physical Chemical Other:

I. Coating System

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

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 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
,

i
Actual'

Specimen Date Method 'F % Dry Film Thickness
Number Product Side Applied Applied Temp. Rel. Hum. DFT/ Coat Total DFT

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 B 3.2 5.5
27 A 3.4 5.8
28 B 2.9 5.3

.

2
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'' TEST PANEL PREPARATION DATA
.:;

% Testing ~ Project #02182
(

- J.
Coating System: 2c Carbo Zine 11 ;

2
Substrate Type: Steel, Certified STI Surface Prep.: SSPC-SP10-63

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

I. Coating System

1st 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 DFT
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 3F5182Z
Product Part A- Part B
Product Part A Part B
Product Part A Part B

i

III. Application Criteria

:
Actual

Specimen Date Method 'F % Dry Film Thickness
Number Product. Side Applied Applied Temo. Rel. Hum. DFT/ 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 2.4j

'
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

S $Yt"7/| Issued: November 1, 1983 Submitted by: ,

Title: Supervisor, Te' sting Dept.
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', TEST PANEL PREPARATION DATA
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Testing Project #02182
':

Coating System: 2c 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

1st coat Caroo 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 DFT

Total
' ' Mils DFTat

Mils DFT

II. Batch Numbers

I
Product CZ 11 Part A 3C0841M Part B 3F5182Z l

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 Criterg,

.! Actual
Specimen Date Method *F * Dry Film Thickness.

Number Product Side Applied Applied Temp. Rel. Hum. DFT/ Coat Total DFT
| 33 CZ11 A 8/17/83 Spray 86 50 3.0 3.0'

34 B 3.0 .3.0
35 A 3.0 3.0

2 36 B 3.0 3.0
:

.
33 CZ11 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: [
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TEST PANEL PREPARATION DATA.j

q~.3 Testing Project #02182

Coating System: 2c 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

ist coat Carbo Zine 11 at 2.3-3.0 Mils DFT

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

Total Mils DFT j

|

II. Batch Numbers !

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. DTr/ Coat Total DFT

37 CZ11 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
40 B 2.5 5.3

I
|

.
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SURFACE PREP AND CURE DATA FOR TESfIf5 PROJECT 02182Y

-

2"x4"xt," certified ASTM A36 Steel-

1
1 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 |

I

Coatings Time Range Ranee

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) 50%,
,

|

Ic CZ 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%

2c CZ 11 @ 3.0/2.0 mils First Coat:
48 hours 74-66*F (23-30*C) 50-78%
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

'' Carboline plus additional time at ORNL prior to testing. .

s
.

i

.
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'. 05@Cilne PRODUCT IDENTIFICATION

11Carbo Zine Product Number _.
j

- Product Name

Inorganic Zine PrimerGeneric Description 5./ y . J. Green
9.0 Greyj Base Range From 8.6 ToPart AWeight Per Callon

; I
Zine Range From N/A To N/APart B

N/A To N/AN/A Range From
.

Part C

Viscosity Brookfield Part A - Range From 100 To 300 eps

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

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

35 + 3 % Weight N/A % VolumePart A -Total Solids
Part B - 100 % Weight 100 % Volume

Part C - N/A % Weight N/A % Volume

Flash Point D-93-73 ASTM Part A - 56 'F

Part 8 - Powder *F

Part C - fMd *F

N/A *FMixed Components -

Part A 100 By Weight N/A By Volume
Mixing Racio

Part B 220 By Weight N/A By Volume
.

Parc C N/A By Weight N/A By Volume

'Recoat Time at 40*F 36 hrs. Full Cure Time 36 hrs. At 40 *F

at 50% 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

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

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-560-74 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 @ 73*F N/A

a ** Continuous Immersion Service

~Date_ 8 Approved Ib (el_t.( _ . Test Report No.

1 TS- 06376-2 -

L - , ~. -. .- , . . - - . - . , - - - . . ,
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[caColine.}. PmG 7%mi AND CUL"1Y ASSUPANCE a:.mmCATICN FECORD___.

CCS'ICHER P.O. #Ni be _2

,,

CammE meiCE e /7sw. PUN 3mSER '' _

{1xBESS A S*C U D c }
uCP T0" o

N1|w>n & 63/VW'

,

AT'I!NIICN 82/, M
,

'

NA>E & Padim
BA"Uf_S'IATAPD
30 Ob/ 771N/A

Bats Nu::ter 77Zade1 /983N/A
Date of Manufacr=e 3 - F4. Exp . Daet12 Months
Shelf I.ife Ib

8.5-9.3 _Ihs . _2, 9E
; Weight Per Ca11cn(PIMS 141a 4;84) fl u e-$ //p / M*

Brookfield
E. Viscosity - Method /4 9 bd,

150-250 ces_5 Visccsity '7 5" 'F
75 ! 2*F

.0, Ts:perature G d 6EA/Decends on Order
- 5 Cbler - Visual /)S80

*

c- N/ANi.z:be.rg 4/P'7/f7
5

' mis sats Tested ey-Ini-bi/ Dates.8,
220 Parts Zinc-s

100 _ Parts Base. toMixing Ratio by Weight Fille ~*
10 0 0 mil sq . f t . /ga1.__

! THEORETICAI. COVERAct

Pot Iifa 8 (minimum) Iturs at 75 .F 50 % R.H.*

r

j *tj Flash Point-Pensky-Martans Clcaed 56 *F
Cup (AS'IM D-93) (S.ts twe.ac cnly)

. 6 Tack Free Tire 1/2 (minimum) Ecurs at 75 'F 50 % R.H.N j

3 Baccat T1::n 12(minimum) _ Hours at 75 *F 50 _% R.H.

|
Final Cry Time 12 (minimum) Hours at 75 *F 50 _ % R.H.

|

#33 or #21
2, SW *ied Carboline Thinrar
@SbBeccs:cerM*4 Cry Film 2dmans Per' d:at

# 2-3 Mils

,

his prtxfuct is hereby certified as manufactured in accordance with the*1% Quality Assurance Program. When mixed in acccrdarm with %14.e
sm'4

I g*

printed instructicns, it is within manufactu.+4 tole.m of the batdescriginally testad in am*.m with ANSI N101.2, ANSI N101.4 and ANSI 512; .
| j

-
, " .
'

o
$ Q.A./Q.C. Superviact ,) (- 3 -83-' M Date:Signature: - , ._

_

0, /6

Pro &J.cn Services hnt-Signature: /[hm , Mb___ -
! wf E- V-/1 -

Title: ,j(,
leh7/79

*
-

n.
| suza Data.

d F kM QB 61330 4
Appzwal

'. Vi
| 0

1 - *
. . - . _ . _ . . - . . . _ . , . . . .
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(~ PWGASE:R Mh[46 h CEICER P.O. # ~

i

"SsIP uf / CuBOLuz IsveICs i 3/ 7</9
AcensS MD /kNa// lod. Cf*.;

'

] d} kvS ?bfe. || S / W
'

-

'

Armrr:m Ide,J A/oJ
.

_

~NME CF PICEC:'
'

STANDARD BAT O

Batm 3.z:cer N/A 3 F 5'/ P2 Z

cate of > ~h m n N/A Osw /?M
e.

Shelf Lifa 2 4 .W.s /.'r. .3-~ 2 :p . ;c,e

~hed/2:.,' /Iu/Coh.r - V1sual Meta 11ie ar3,,
.,,

/ 8N bb/dSieve Analysis 325 =esh 5% Maximum Re*ained
/80 N b /.100 =esh 99. 9% Minimum "'5rcughg (CCTt 127),

h h ,':his Bat =h Tasted .*y--Initial / tate / / '7 /J~-/Jo
c

e O

; h Mixing Ratic: See Liquid C,; it Product Identity Cartificaticns er
~te

g A,m m e :=st==c=1c=s.

C
i N N

<
.

.

s.
o
m

C *
n.

o
e
g g ':his product is hereby certified as manufactured in aca:rdance with the

carboline Quality Assurarm F% u. When used in acom's.n=e with Ca:tolina,

$ % printai =structions, it is witnin manufacdnq toleranms of the bat &a
[ criginally tastad h1 accc: dance with ANSI N101.2, ANSI N101.4 and ANSI- 512.
O

f Q.A./Q.C. N
0 Signat=rs: /[..m. .dh Date: 7-/(/ #1

.

.

.

.

.

! Producticn Services Deparrant-Signature: M r,
,

N I/ l.3- Title: /N.:D@ A F
, ,

, 'i/2.f/7I r .'

sum Data
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,

Mr. Tom Aldinger
M&OS
Bechtel Group, Inc. -

- - -

3 50 Beale Street
P. O. Box 3965 |

.ian Francisco, CA 94119 |
.

'

.

Dear Tom: ''

i
This is in response to my phone conversations with fir. Yely Korobov

concerning Carbo 11ne Testing Project #02182 and yourand yourself -

27, 29, 33 and
request for clarification of our coments on samplesThe discoloration
34 The coments read " chalking, discoloration".
occurred on all samples in this test; the color changed from green to

'

The chalking as reported for the above samples was notdark gray.

excessive and indicates that some material could be removed from the
. j samples by wiping kith a cloth.

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

call on us.:
.

Sincerely,
i

hb4
R. D. Brooksbank
Chemist

.

!

RDB:1p .

cc: Yuly Korobov /
j

,

1
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* s TESTING PROJECT: 02182'J

Sample No. DFT Before DFT After-

!l 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
1 7 2.5 2.9

8 2.6 2.3

9 3.8 3.4

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'

l

19 6.0 7.2

20 5.8 8.0
-

21 5.8 6.7

6.0 7.1i 22 -

;
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

' 31 5.8 6.6

,' 32 5.5 6.2

t 33 5.3 6.3,

34 5.0 6.3

35 . 5.7 6.31

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

,
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Performance of Carbo Zinc 11 Systans Exposed to 340'F Bechtel
TITLE: CP956-2/76 IDCA Curve.

'
'

.

M ne purpose 'af this testing pro. ject is to et=-=4"= hoor m ions ['

Carbo Zinc.11 systems will perform in the upcoming.340*F Bechtel CP956-2/76
. IOCA Curve tests at Oak Ridge National Laboratory. scheduled for early 1982.

n e systems to be tested are:
- . .

.

1. Ic Carbo Zinc 11.G 3 mils
~ .

.. -

2. Ic Carbo Zine 11 6 6 mils <
.

. - 3. 2c Carbo Zinc 11 6 3/2 mils - .

4. 3c Carbo Zine 11 6 5/2/2 mils .

5. 3e Carbo Zine 11 6 3/2/2 mils .

6., Ie Carbo Weld 11/le . Carbo Zine 11 8.1.5/3.0. mils . .

,. . .. .. -

4. . . u . ... - .. .
. . . .. .. . . . .

. . , . ~

. .
. ;. . . . . , , .. .. - . . ... ..

-

C NONS. py,,,,'refeEto"Rb'.lts.
-

-

ku
v. . . ,

. . . . . ....-
. . . . .

. . . ,.

. . .: . . :. ~.- .
. ..

.

-

.- c.
.- .

.
.

.

:~ -. .
. - . .

_

* s;~
.

. . . ..
*

.. . . . .
.

.

. . . .

. .
-

. . .

. v . .
.

..

. .

--
. .-'- -

DISCUSSION: . .
.

.
-

.

. .
.

.
- - . .

.
'

* ~.c.. ..- - -

. . _ . ..

..... ..
. . . . . ..;.. . -

.
.. .. .

-
.. .

. .

. . , . . . - . .
.. . . ., ...- . . . . . . . . , . . , -. .. . .. .

-

. .- : .. ..
, . a. v.

...-. . -

. ... .
.u .... *

~* * . . . .. . . -. .. :.- p .r. . . .
.

.

..

.; . : ~ = -k, 3. . .. ,. . ? a . ,.' m . . . ..* R .%. -~&. a. ...
. t.

...2
. .u...,.. ._... . . . . . . .

.
. ... ..

. . . . . . . .e..
.-

. .

-| '' .-; , *._ , .~ .'a~ ..

.. ' |.-
. . . . .'.. .

-- w .r9 .:.'..,.L 6. %gu L.,...';
V. :.~ ,'..* . ..,,.

.;. :. . ~- r ,.G,,T.~ . -
.

*. . **.

.i ~. ':''. ,.. Y ; ,- .
. -> .

.,. y .'.~ .. J'. d : ~i.; fr! *:.: . $w,.7 0?CS.,=4*d.,:.
..

n .a ,..- . u I.: [f c. -

.s
i

.
- .a % 7 ^c;_.'A C... .

v -- . .-' , . . .

.n"*-24 ~ m.-

. v., s. . . .. -,-.a., ~e :.3
.

_ .. = - - == *
~

" czar,pp.Hne.tolfWued M esNWtud me hUs artG ee'EnsEWS s394. tint af ow tee.dedge. .Lrae " We
.

q p.

nm.si r.no: 2.ses ,4.o nor miasms. - --
- -- -

,

_
~

b

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

-- . _ .m.. . . . me y ._-_. _ , _
__



_ -_____-__

--***ta ,
.. ,

,
.

- g g.--* s

. y. .:. . - ;e e .g ., - m . _ .

.. , . _
._

-. _ . . _

. __
- . -__ _ _ . . ..

$ * i NTesting Projact:001978.1.' "' ?~
~-I ~."- 7.'-IMay- 14,i983L~ T.7 M .?

9 4 ..
. . "'

? 3,;775-=1 Report: 7| Days ; ~ .. - f .' 'T ' "" Pase. 2. . '.|, . ,
'~

f .

.
,

Tr, . e ,

-
. .

. . . . .. . , . , . . - ---...u.-----.,- -

. *
y, ';.s _ :.c.

.

. . . . - .

.

. _ . . . . -* -
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- A. Test Coupons .t . .
_

.
.

.a.,;
2x4x1/4 steel panels conforming to Carboline Specificationg.';

,

Description:^
-

.j
ST1.(Sea. Appendix 1) Gritblasted to SSPC-SP 10-63 with a 1.0-3.0: mil profi] e

..

Surface Preparation: .

. Abrasive lfedi:ma 50/50 mix of GTE #40 grit and 5230 shot..- -

*

Before priming, the coupons were vapor degreased.
- .

Note:

3. Systans Tested
'

e Dry Film.

TM ""4 " 3 Thickness-

Number Coating System Color Batch No. TManer Ratio RangeSystem

1. Ic Carbo Zine 11 green A: 1E564CH #33 10% 3.0-3.3 mils''

'0300 B: 1E2388Z IA2473M
-

-

2. Ic Carbo Zinc 11 green A: 1E364CH f33 10% d.2-7.3 mils
0300 B: 1E2388Z IA2473M

3. Ic Carbo Zine 11 green A: OJ5543M #33 12% 3.1-3.4 nils
-

-

0300 B: 9E1683Z CD3885M :.:, ., ,-

#33 50% 1.6-2.8 mils
Ic. Carbo Zine 11 ' green A: 1E5640M ,

0300 B: IE23882 170964H
.-

, _

f33 10% 6.4-7.0 mils.

. 4. Ic Carbo Zine 11 green A: IE364CM
. IA2473M ,.

.4
0300 B: 1E2388Z ..

. (j ; .
.

' ,

Ic Carbo Zinc 11 green A: 1E56405 f33 50% 1.9-2.5 mils
0300 B: IE2388Z IA2473M.

.

.

Ic carbo Zine 11 green A: 1E56405 f33 50% 3.5 mils
0300 B: IE2388Z IA2473M

5. Ic carbo Zinc 11 green A: 0J5543M f33 12% 2.8-3.3 mils
0300 B: 9E1683Z CD3885M

Ic Carbo Zinc 11 green A: 1E5640M #33 50% 1.6-2.0 mils
0300 3:'1E23882 170964H

Ic Carbo Zinc 11 green A: 1E5640M f33 50% 1.7-2.0 mils
0300 B: IE23882 170964H

6. ' Ic Carbo Weld 11 gray A: 0H2879H #33 5% 1.7 mils
0700 B: 1E23882 1A2473M

.

le Carbo Zine 11 ~ green A: 1E5640M #33 50% 3.0-3.5 mils
0300 3: 1E2388Z 1A2473M

.
. .- ... . , .

. . .
.

. .. . . . ..
-

_.. . . . .
, p. q. ,;:,.r. ... . g. . . _7 -;: .

.
.

.. ., .x . ..
. . .. . ..c... . .. . .. ,. . . .. . . . . ~ .

. . .,; _ . .. . ._ ._ .
,.

. . g. . -.... , . . .

b &g&M, l=sh'&W.ih5$.5 .d SD&;, \;-2NFWN43b... ,.,
..

. ..-.,..,x-~-.. . .~.. _. ... . . . ..
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.4 'C. . Cure Schedule ;-
,

.

-

. *

Temperature . Humidity' ' ' '
4.] System

'

Number Come N System Time Range Range
d
.

.i;

1. ..tc carbe Zine 11 2 aonths, 22-83*F 21-97%
,.

.
2 weeks

1montbs, ~22-83'T 21-97%
2. Ic Carbo Zine 11

i veeks
.

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

U bP .
.

Ic Carbo Zinc 11 2 months, 22-83'T 21-97%
16 days .

4. Ic Carbo Zine 11 1 month 26-86'T 21-97%

Ic Carbo Zinc 11 24 hours 70-76*F 39-41% ).

Ic Carbo Zine 11- 34 days 22-69'F 28-97% ;

!

5.--- Ic Carbo Zine 11 J 7 months? ' ~ ~21-91'T ' -.10-97% '.
'-

.

12 days '

.1[CarboZine11
~

*2*. hours
' 75-79'r 55-60%(g-

.,

Ic Carbo Zine II. 2 months, .22-83'F' 21-97%.
15 days : - --

, . ._ _.
. ..-

.

.28-69'T 29-97%N- 6. Ic Carbo Wald 11 2 weeks" *
.

.

~22-68'T 28-97% -'

Ic Carbo Zine 11 22 days .- .
* .

.

. .
.

_a
.

- 4 .. . ,
j

-

D. Exposure -

Bechtel CP956 (2/767 LOCa'*:rve
' ' ''

-
-

1 Time-Temperature-Press:re curve
i .

Time 7c:=' era ture* Pressure *'

|

Initial i=hiant Ashiant -

Initial.to 6 hours 3- 'T (171*C) 70 psig
'

250*T (121*C) 30 psig6 hours to 96 hours .
-

96 hours to 7 days . *3'T (93*C) 10 psig
. ,.

*

l
*These are theoretical val as. The next page are gesphs of
the theoretical and actua*. ~.0CA temperature and pressure
curves. The data for the z:tual LOCA curves are from the
chart. recording for this taat, found on page 97, Lab . Book f230.

. .
. . .

,.

-* ~

2. Water Chemistry
. .-

- ..:.s - . . '
__ -2 :- t, ., _.

" . . ,
.

N .&: S.J.E.$.~ .',& L.:..'~Y.
-

' ., E = 7.0
$ . _2 Deionized water P.|. -M?E '': *-

... -. . < .- '

'. .

.-'

.. - ^ ' ,-* 2 '~~'

V211.%.
'

' . ..

C- , d . Note:[All testia'nels were sus 7s=ded In'~the-hpor phase of test. .: ' ' .~ ~ ;J. l
.

*-.. .

. ~ . . , . . .
., .

a : _ m.z ..w_._-..... ;ra:
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The test coupons are examined and evaluated within 4 hours after .
! |

>

' ' '

.
- removal from the test chamber for the following coating defects:.

N1==fantion - report extant. ,

' Cracking - report est a t .

Peeling - report. extant
Blistering - report in accordance with AST!! Hathed D714

.

.
t

.

.

.

Key to Svabols i.e Results
.
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.I RESULTS ', .'
.:

-

p Other.N$ -

h.'
PerformanceM

-

.. j P gel Identif1 cation : Dry Film
and coating System Thickness (mils) Delamination Cracking Peeling Blistering CharacLaristics

q|.

' . t
..: , hj

'

IAj Side A
*; ic Carbo Zinc 11 3.0 none none none none CDM*

.
.

.; .. _ .-
", "" ..

2,: ||
. ;

'iAs side 5 .

.1 '' Ic Carbo Zine 11 3.3 none none none none 3 CD

l
,

' 'b' 2A Sid$ A -
3 CDi ,Ic carbo Zine il 7.3 none none none none

yl$,

' ;-'

.i2A side a . . .

1- . CD = 'J F ,. -- !
, '

.

,' f "'.Ic carbo Zine 11 6.2 none none none none
- s

' . '
'v'{ {

*.q ;' .'

3Agggg,'4 . . ,

. CD.
,

a- 'f Ic carbo Zinc 11 3.4 nona none none none-

1''.'- j !*
' '

~1c Carbo Zinc 11 1.6 , ,

'
'i ' |- "

* . .- * 5.0 | .,

f
..

. ,

= ;f
,

- g
6 u , , Iso ,

- .
. .

:

?.. Ic Carbo Zinc 11 3.3 none none none none . ..

('k't,",icCarboZinc11
, M. ;j,'2.6 ,

. . ".
*_.

) 5.9 - .a

.. ..
;.

. .! fi''',

i

Mi Side A , f ,, .
- ''

Ic Carbo Zinc 11' 3.2 none mone none nonej
,(Hy{cCarbo11mc11 -Q 5. .2.8 ', .'t '; .'iv.

f'. ..l To'

. ..

.s

'. "f ?j..[if' . .
, * '-' '

,383 Alde R
C# 3.1 none 'none none none

,'E3 {Ic carbo Zinc 11
,. f . .d

;* ' ;8 ' :t/' i >,

c Carbo Zinc 11 2.0 > t ' l' ' i.|* I
p t- . ,;

'

FT) ,

-
-

}e. .[y., ;
.rp.

'
-

..
, e. , . . de. ..

,* ..s
'

,

.! . ,

* '
; r..-

...e... .-
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], Carboline Specification CBI ~
' ,

1d. Preparation of Concrete Soee4=.a :
- . , .. ~

Concrete Composition
-

.

Cement,AST51 , Type II. low alkali
Gravel, ASTH C33, size 3/8 inch .

Sand, ASTM C33
~

-

_

Water reducing ad=4 nes'' ASTM C494 .- '

. ' Air entraining a ' re,, ASTM C260 *

Pozzolans, ASTM C618
Water - D==4navalized a distilled va,ter -

. Concrete Proportiois g -

\.

Cement, 7 sacks per cubic yard
.

Sand-Gravel ratio, 55 sand, 45'4 ravel by volume..
' Pozzolans, to 15 percent replacement.of cement

_ - Air ener=4a4=g ad=4renre, 4-7 percent . . , ,
. -

_
._

WetEF reducing admixture, as per manufacturer',3- instructions
---

, , , , . . . ,

. Water,. to produce a.3 inch sinap ' .N
-

-
. ,

'

.. .
- g.-

,. ,,

K *t. -

-

3
Preparation of Test Specimen:/ \.

-

.

.

., s.

,

.

Make and cure the speci.nen'according to ASTE C192, except that no ferm oils may
a i be used. . The face to be/ tested ehm11 he composed to the form to simulate

poured valls and the voo'd 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.,

-
s..

' Panels: N
\

. .

The size for concrete pan-1< shall be 2 by 4 inches by 2 inches thick i 0.2
' inches. N

Curing Time:-

3efore concrete spee4==n= are coated, they shall be cured a =4n4== of 28 days
in accordance with ACI 301, " Specifications for Structural Concrete for
Buildings." If a concrete curing primer is used, it shal.1 be applied on the
concrete within 24 hours after removal of the forms.

~

~~ Carboline Soecificahion STI .- .. - -

'
'

'. - ''

,

. -
. Steel Test spec 4=.n= --

..'. T. :.: . ; . .''- -
.

. .. . .. . ....

.The size for ' arbon steel panels shall be 2 by 4 inches by %,' inch' - -t .. Panels: c
-. . 3 thick i 0.1 inches with rounded edges and . corners.'..The steel for each specimen,. ..

~ " .ja'~V.=h=11 'seet the requirements of ASTM A?6, "Senad=rd Specifications for
~

f .
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