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Purpose:

Approach:

Procedure:

| Equipment:

INITIAL ENTRY FOR THE SENSITIZATION STUDIES

To measure the effects of intergranular precipitation on corrosion of austenitic

alloys. This will involve evaluating existing test methods and develop new tests,
if necessary.

Based on literature search, the electrochemical potentiokinetic reactivation (EPR)
test method will be examined first. Such a test method already exists as ASTM
G-108 test method for type 304L stainless steel. This test on sensitized type 304L
SS has been performed to verify that the procedures used were adequate. The
results have been documented in Laboratory Notebook 032, pages 70 through 77.
The test method with an environment identical to the ASTM G-108 test (0.5 M
Sulfuric acid + 0.01M KSCN at 30 C) was used for heat treated alloy 825 (750
C/200 hours). However no sensitization was detected unlike the case of Type
304L SS (Notebook 032, pages 83 - 84. The test environment and temperature
were varied without any benefit (Notebook 032, pages 85 through 100). Then a
pitting type environment was chosen (NaCl) and potentiostatic, and
potentiodynamic experiments were conducted. following these tests, which were

not discriminatory, higher sulfuric acid concentrations were tried with - -

modifications to the EPR procedure. These are identified in Notebook 032, pages
134 through 160. The current series of tests reported in this notebook are
continuations of these tests reported in notebook 032.

The procedures are described in Notebook 032, pages 134 through 135. Other

individual test procedures are given in appropriate sections in the current
notebook.

These are given in Notebook 032, page 134.
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TECHNIQUE CYCLIC FOLN

ORIGINAL NAPE 825CF13
INITIAL E(HY) ~400 VS R
VERTEX E(MV) 250 VS R
FINAL E(HY) 0 VS E
SCAN RATE(MY/S) 1.47
THRESHOLD I(UA/CH2) PASS
CONDITION E{MY) -400
- CONDITION T(8) 300
INIT DELAY{MVY/S OR &) PASS
—— SAMPLE PARANETERS
_ AREA(CNS~2) 5
EQ WT(GM) PASS
DENSITY (BH/CN3) FASS
— CATHODIC TAFEL(MV) . FpSS
ANODIC TAFEL(HV) PASS /7
I DATA SCALE
.,
B ECORR 203
- ny/eT 4
DATA MAX 434
DATA MIN -175600
AES MIN .04
P — AES MAX 175600
O LEGEND
e 825CP13
CNURA#1
e 1 SIDE 1 MWICRON 4 SIDES 600 GRIT
SOLUTION: 25% H2504 BY WEIGHT
T Ly
k..
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RUN PARAMETERS

~ SAMPLE
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LEGEND
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N
PN 6%44/ o2 ﬂMWfék\% g W

e f. ; 1 /) m
B oot wogesdl oo poparihies fal & ALNL 4,

TECHNIOUE REACTIVAT
ORIGINAL NAME B25ERZ .II:
INITIAL E(MV) 250 VS R in
FASSIVATION T(S} 120 &
FINAL E(FY) -250 VS § MR
SCAN RATE (MV/8) 17
CONDITION E(MV) PASS
CONDITION T(S) PASS
INIT DELAY(MV/S DR S) [
.
FARANETERS SnE
AREA(CNS"2) i
CALE - o
- N[
ECORR : ~169 e S
HY/PT 2 Y
ATA HAX 1240
OAJA MIN ~125600 "
ABSN\IIN 11 i -
ABS X 125600 | -3 -
| S
O
s [
|
START E(HV) -168 | -
END E(MY) 250 .
MILLICOULOMES/CHAX 329.63 | 5
o F
|
i B
B25ER2 C NN ‘ -
—SBEUTTON ARREATED Y/{b{ﬁ 3 I
1 SIDE 1 MICRON 4 SIPES 600NGRIT [
SOLUTION REUSED FROM B82SER1 L F
TERP 100C . ! ok
':'l:rl-
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RUN FARAMETERS EC MUY
TECHNIQUE REACTIVATION -!n -'F I!-.l b £
ORIGINAL NARME 825ERS & = & o =
INITIAL E(MY) 250 VS R = ) G & & o
FASSIVATION T(S) 120 G : . .’ T
FINAL E(MV) ~250 VS E -, _1! IZ-‘:
SCAN RATE(V/S) .17 1= b
CONDITION E(HV) PASS - sl ; N
CONDITION T(S) PASS i U Re LYl
INIT DELAY(MU/S OR $) PASS [ I!u g L'nl
.. 1 ,
- - LEU
SANFLE FARAMETERS E - i e 3
[0 ni £ = o]
AREA(CMS~2) 5
o i R =z b
DATA SCALE iy i - i
! el
ECORR -204 1‘ E - N
HV/RT . 2 1 L. 1
~ = L
DATA MAX . +86 A~ 3
DATA MIN 1262 ‘ f_"! e -3
ARS HIN 7.26 e
ABS MAX - 1262 1 ;-I _
. L
. | |
RESULTS | i S 5
START E(RY) ~164 | n - .
END E(MV) 250 E - : 1 3
MILLICOULOMES/CH"2 191.27 | (D] e L —]
WL
) oM
LEGEND -
L o2 J
| B2SERD ! T = ]
CNURAKL [ N
1 SIDE 1 MICRON 4 SIDES 400 GRIT - F p
SOLUTION REUSED FROM 825ER1 & o 1
TEMP 100€ i = "
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RUN FARAMETERS E¢ M
TECHNTQUE REACTIVATION | RUN PARAMETERS
ORIGINAL NAME B25ERY gy ! R £
INITIAL E(HV) Z50 U R & m i & i TECHNIUE REACTIVATION
FINL Movwse | F_E.| o = = = = o INITIAL E(HY) 250 VS R
SCAN RATE(HY/S) 1.67 ‘ e by T PASSIVATION T(S) 120
CONDITION E(MV) FASS | s | | Z b FINAL E(MV) -150 v§ E
CONDITION T(S) PASS ‘ I - BT IR, SCAN RATE(HV/S) 1.67
INIT DELAY(HV/S DR §) FASS | - ) o 3 i CONDITION E(MY) PASS
\ E E i o] e CONDITION T(S) PASS
| k.. W INIT DELAY(MV/S OR §) Fass
«  SAMPLE PARAMETERS i o bl g s
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| - Lo - ‘L“"»‘ "E e nn o
e sl j EHE.._.. b gy E | AREA (CNMS"2) 2.5
) vt i e . |
. . o Tk T, f
ECORF: -131 - - - . ] e | DATA SCALE
Y /BT L = i £ b 1
o DATA MAX (I - o A e ECORR 1004
! DATA MIN |"| EH; = 3 N:.;F’T 2
1S M1 | JE o N DATA MAX
A55 nax i I T DATA MIN o
':_ | “ AES MIN 0
< hl B 4 ABS MAX 0
RESULTS : R = .
START E(MY) -138 T i LEGEND
END E(PV) 250 ] o
MILLICOULOMES/CHAZ 1.91 - . 825ERS
- . i i SOLUTION ANNEALED
I g —r— 1 SIDE 1 MICRON 4 SIDES 600 GRIT
| LEGEND ok i SOLUTION: REUSED FROM B2SER
b . FE._ g - — TEHP 100C
‘ 825ERA o : 7/28/93
CNURARL S e
1 SIDE 1 MICRON 4 SIDES 400 GRIT .
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TEHP 100C ’ :E'H'I 1 |
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RUN PARAMETERS

S A0 TG

P [

Y Aeiter

F - T It
y ‘ TECHNIGUE REACTIVATION : e
' . y ECHNI F -
_ FUM PARAMETERS ‘ Et MU ORIGINAL NAME 825ER7 N y
TECHNIQUE REACTIVATION ;Z'éﬁﬁkééﬂv% VSR i ]
ORIGTHAL HARE BZSERS ‘ - i ] 11 E— (s 120 . - T
INITIAL £(HY) 250 Y5 R ] ] ] £ a 1 FINAL E(MV) -250 V8 E
PASSIVATION T(S) 120 ‘ 5. 2 = a ) & o] : SCAN RATE(M¥/S) 1.47 | 1
FINAL (V) is0 vs £ o ; ; . — CONDITION E(MV) PASS - E {itg e
SCAN RATE (MY/S) 1.67 CONDITION T(S) PASs = i~
CONDITION E{MV9 PASS o] INIT DELAY(HV/S OR S) 20 S 8 7
CONDITION T(S) PASS '|'-| g "-3 : "t ]
. ,
INIT DELAY(MU/S OR S) PASS i b e | —— sempLE ParaneTERS . ]
W om : , 1
- “USANPLE FARAMETERS oA AREA(CHS"2) 2.5 E = Ty g
| llt: g " s - 1 =
S ~ " e T w I " . " SR
AREA(CMS™Z) 2.5 z DATA SCALE . % g £
- ' T~ m 71— b I : i L
DATA SCALE by L T b O ECORR -168 B o . ; 1 T T
- , ‘ r MY/PT 2 . (DR : <1
‘ ECORR 174 C i T, m 1 batha rax 33.92 - b= ™, v S R —
d S DATA MIM 2212 E O h-. s 3
MY/RT 1 I- : o e [ B AES HIN 2212 F 3 - S 3 —
— DATA MAX 30,48 - . 1 AES MAX sate - Yo T 7 i
DATA MIN 4.076 N . ey ] eziz [ i ) A
ARS FIN 4.076 = ‘\\‘ e ) < N
ABS fAX 30.48 » , RESULTS = ’ '
. U \ P rd
1 for . = L__,E I-Ill -.aﬂ - NS
e V) START E(MV) -74 { . . R
e EGEND | : -~ 1l END E(HY) 250 Ft. 1o = - -
M, | MILLICOULOMBS/CH~2 1.79 . = ]
B25ERS o TR : ]
SOLUTION ANNEALED o . u i + S—
1 SIDE 1 MICRON 4 SIDES 600 GRIT - - .| Lesew o [~ .
SOLUTIGN REUSED FROM 825ER1 e g - L1 . - R
TERF 1006 - 4 BPSER7 ' o)
3 | : g b e G
— 7/28/93 e SOLUTION ANNEALED & a “ o o ﬁ -
- - 1" SIDE 1 MICRON 4 SIDES 400 GRIT 1" - o " T
s 4 SOLUTION REUSED FROM B2SER1 1 ! ]
i i TEMP 100C. ,
| ! i © 7729793 Gk 13
‘ GN [ 1 i 1 L ] ; T ) ' -
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| RUN PARAMETERS
INS— EC ML e ressmssnensen] RUN FARAMETERS ) i
TECHNIQUE REACTIVATION - E( ML
ORIGINAL NAME 825ERS 1 I ] TECHNIAUE REACTIVATION o
INITIAL E(1V) 300 VS K Bl . - Ll T ORIGINAL NAME 325ER? [ [
FASSIVATION T(S) 300 . in n a in — INITIAL E(NY) 390 V5 R I'GB: mn n 3 '-ﬁ
FINAL E(MY) -100 VS E = @ = [ b o o T FASSIVATION T(S) 300 [T & & 5 & o
SCAN RATE(MV/S) 1.67 ; | T T T T r—r FINAL E(MY) -100 Vs E B~ I -
e CONDITION. E(MV) FASS : hi | } =d '-ll L B SCAN RATE(MV/S) 1.67 I!x,l ¥ L v YT
CONDITION T(S) FASS I 12k : CONDITION E(IV) " FASS . £ 1 T
S INIT DELAY(MY/S OR.S) 30 g 5 £ (U] S CONDITION T(S) PASS _ MET W
- [T - I m : INIT DELAY(MY/S OR S) 30 S o e oM
. @k z oomy e, s i -m -
SANFLE PARAMETERS - z IV 0T B ' - Wt
: [ oz , SAMFLE PARAMETERS e 14
AREA(CNS™2) v 2.5 A T e T , 4
B Mm AREA(CHS"2) 5 -~ . 4
- | [ " I T sl ) iz |
DATA SCALE Bk r3 o -
o e — m—=3 DATA SCALE 41
ECORR 125 Ll L J
oy - r._] Eaa - 1
My/FT z i ! - ECORR -161 [ e - -
DATA MAX 7.48 C I [ = - ny/PT z C@m e I
DATA MIN 7488 AT o - - DATA MAX 13,08 SL e = —.
ABS MIN .06 i L E -, 3. DATA MIN ~15000 -, i
ABS MAX 7688 = T ., - AES MIN .04 M J
' s | ABS MAX 15000 e J°
“h) i 1 R oM 3
. RESULTS n B 1 P M -
: - b I RESULTS L h
START E(MV) 64 : g 3 — 1.
END E(MYV) 300 S SO START E(MV) 14 - =
MILLICOULOMBS/CH 2 .78 . END E(MY) 300 5 E
i g [ — MILLICOULOMES/CH 2 .87 L -
i LEGEND T g ———] i .
: Sk = LEGEND - E_ 3
B25ERS -3
SOLUTION ANNEALED 5 i — B25ERE 1 'S'-I:E_ ; __3
REUSED SAMPLE FROM 825ER7 B 1 CNWRANL |
SOLUTION REUSED FROM 82SERL 5 L. ] T ————— 1 SIDE 1 fIICRON 4 SIDES 400 GRIT e [~ N
TEMP 100C (RN P SOLUTION REUSED FROM B25ERT . A
7/29/93 ®rE . ; . ) 3 TERP 100C . = E
, 7/29/93 nE N " L s
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smossmmsnens RUN FARARETERS c / o
— TECHMIQUE REACTIVATION | E¢ ML - (UN FARAMETERS -
‘ ORTGINAL NAME 825ER10 ‘ e —— B ML
INITIAL E(MY) 250 VS R ! 1 1 TECHNIQUE REACTIVATION ! L —
PASSIVATION T(S) 300 | ﬁ 1) o - Lt | DRIGINAL NAME BRSER11 ! { :
: FINAL E(MV) -150 VS E - 2 in R —T— INITIAL E¢MV) 250 V8 R i ] '

— ’ : ; ; : : S ‘ 2 - - Ll o
SCAN RATE(MV/S) 1.:7 |, a ‘:" = & o & PASSIVATION T(S) 210 : . 2 in ] n L in
ggzginow E(MY) FASS i " TR s ——— FINAL E(MY) -50 VS E : P ] 7] ] o] 5] =

TION T(S) FASS “T " e 1) SCAN RATE (MV/$) 1.47 I ' T T 1 o
INIT DELAY(MV/S OR S) 30 S - B ',:ﬁ .L == |r;1l SRR S —— CONDITION E(RV) PASS i i LR
— = E : W m CONDITION T(S) FASS 1 - | E b
- mf = bt I — INIT DELAY(MY/S OR S) 20 8 ‘ - z W= n
- SAMPLE PARAMETERS - = i 4 o : _ = 3 = ';0 %‘g —
AREA(CHS"2) 5 B F - )b @] T SANPLE. PARANETERS N Wy
. 4‘ : VE _# ‘ | (v
! . - T AREA(LHS"2) E B )
., DATA SCALE i - . C b
| e b L x ] — . B .: ‘
. ECORR ~16% " 2 E SO e - DATA SCALE S E = I
MY/PT 2 M . - — -t - -3 i
DATA HAX 13.42 R 3 i . - o ECORR -154 - l \' R
DATA MIN -30260 I - : ) y ) 2 o oy ]
ABS HIN .006 e F " s DATA THAX A.en I [ w‘l ", ‘ 1
ABS MAX 30260 LI . M E DATA MIN -3120 ~ = a '™ g
A o, T e —— ARS MIN L0866 n 'S'HE P ""‘m__&_‘ 4
—— # C . AES MAX 4120 - — ! . . -
RESULTS o B ] T —— S L. | "
o E 3 " Y | 1 ~
START E(HV) -a6 PlE.. 3 RESULTS M " |
| END E(MV) 250 8 i T ‘ - i -
_— HILLICOULOMBES/CR"2 1.08 " 4 START E(1V) 8 l SriE |I E -
B E A T END E(MV) 250 T 1 -
LWIE. : E : MILLICOULOMES/CH~ 2 1.07 \ . |
| LEGEND K - TT— ‘ i |
| L : 1 ' . - I
825ER10 ) .  F "nl 7 T LEGEND » B |I -~
SAPLE: CNWRAHL = J q : i PLE . | H
L : . o -3 — B25ER11 h II ]
L ] g — CHURANL i
: - ] REUSED FROM B2SERI1O [ ] 1 -y
7129793 & 4. AT SOLUTION REUSED FROM 823ER1 N I ]
nk ' L L R 3 TERE 100 ’ ) . = B - i
S 7/29/93 2 rE 3
- t 1 i 1 L b=
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I have reviewed this scientific notebook and find it in compliance with QAP-001. There is sufficient

information regarding procedures used for conducting tests, acquiring and analyzing data so that another

qualifiied individual could repeat the activity.

\

Initial scientific notebook entry for galvanic corrosion tests with A 516 grade 60
carbon steel and Ni base alloys.

Title: Galvanic corrosion.
Tests Preformed by: Darrell S. Dunn

Objectives: Determine the effect of parameters such as solution temperature,
chloride concentration, pH, and area ratio on the galvanic corrosion of A516 grade
60 carbon steel coupled to other proposed Ni base container materials such as alloy
825.

Equipment: EG&G Versastat Serial Number 20104. EG&G model 352 corrosion
software. Data acquisition computer. ESC 440 multi-channel potentiostat.
Workbench software. Keithley Electrometer model 614 SN 555368 or equivalent.
ASTM G-5 polarization cell, Teflon/glass reaction vessels or vessel meeting the

requirements of TOP-008. Electrochemical impedance spectroscopy system-

consisting of a Solartron 1260 frequency response analyzer, an EG&G model 273
potentiostat and Zplot/Zview for windows data acquisition and analysis software.

Materials: A516 grade 60, Alloy 825, additional materials to be identified at time |

of test.

Specimen specifications: A516 Grade 60: 0.250"diameter x 1.915" long (+/-
0.005") specimens polished to a 600 grit finish. Specimens to be weighed before and
after exposure. Additional specimen dimensions to be described in tests..

Measurement Parameters: As described in TOP-008
Required level of accuracy: Potentials + SmV. Current density + 1 pA/cm’.

Uncertainty arid Sources of Error: Current density calculated as current divided
by sample area. Actual current density of corroding areas is not determined.
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