
rea  of 60 

h 1111 1m f 

1 
~ 

- 1  5 



.- 

I I I I I I I I I l+l*l44,4 I I I I I I I I I 



I " 

1 i 
3 P- 
m

 

ri 
"I 

q 3 
1 

r
J

p
I

I
I

1
 

I
'

I
I

I
I

I
I

I
I

I
I

I
I

I
 



m
 

(Y
 E Y

 
a E 

vi- 

0
 Ill 



I 

I 

- 





1 39 

caYRC5s 

c_ l X m 5  I I I - 1.6 

0 1 2 3 
Tune, Days 



I, 

r 

O I- 



142 

Yod.l:OrionEAW 
c.L: 7/25/05 

Iw: 139072 
Due 4/2m 

1 
7 

1 
d 

i - 

Q2pRo57 
1 X l  0" 1 I I h 1 .a 

i I\ 
1XlQ' 

l X 1 0 4  

1 x 1 0 ~  

1 X l O l  

1X lQ '  

I I 12 I '  
0 4 0 

Tm. D.YS 

v.4 \- 4 ,, 



3 

L 



146 
~ ~ _ _ _ _  ._ - 

C-22 L0calW Conorion Propagation Rat. Moasumrwnt - - 
AlbylSpoclnun. C22 wRh Heat I227733268 - Spulnwn Pnpurdion: Sparimen machined to dimensons 1 917"'0.250"specified in CNWRA Draw~ng 
20.01402 571 019. Speamen surfaces pushed to 600 Gnt finish using SIC paper Specrmen deaned in - acetone and nrued in DI water PTFE crwlce h n g  bdt pressed against specimen using torqw scrwdnver 
to 50 inor 

- 

&#. I 2 3  I I  b 

/ 

I I I I - I I I 1.6 

147 

- 
- 0 4 8 12 - Time, Days 



149 



150 151 



152 163 

I lXl0J 4 I I12 I I I I 

3. I 

0 5 10 15 
T i e .  Days 

20 



154 155 

1 x 1 0 4  

1 x 1 0 4  

l X l 0 J  

l X l O d  

1x10" 

I X l O d  

1x104 

1x10'0 

1 x 1 0 "  

1 X l  0- 

1 X I  0'3 

1 X I  0" 

1 ~ 1 0 ' ~  

1 X I  ole 

4 I I I I I I I I - 

Current density 1r-I 1 1 . 2  

0.8 

0.4 

I I , I I 

0 10 20 30 
Time, Days 



I‘ 

/ i I/ 



158 1 59 

S p n b  R.purYon: Specimen mchi ta d i m ' o n s  1 . 9 1 7 " - 0 . 2 5 0 " s ~  in CNWRA D W n g  
20.01402.571 ,019. specimen sulfPcar pliolished to 600 Grit finish using Sic paper. Spwmen cleaned in 
aeebxm and rinsed in DI water. PTFE uevice forming bolt prepssd against specimen using torque screwdriver - 
to 50 ill-oz. 

- 
S N  12809099 - 

SU: 2883 
Due: 
SU32330 
Due: 7 & 
SU: YoCrtfb 
SN. 

- 

.-I+- 

. ._ .__ 

1x104 
1x104 
1XlQ' 

1 x104 
1x lOJ  

1x104 
1 X W  

1 x l  0-l0 
1 x l  0-11 
1 xl 0"' 
1 xl 0-" 
1x10-" 
1x10-1s 

1 1 . 2  

4 0.4 

P 

i 
I 
li 

- 
0 10 20 30 40 - Time, Days 



\ 

\ 

\ \ 

\ 

\ 

I 

I 



I 162 

C-22 Louu1.d Corrosh PmpagaUom R.1. Moasurunant 

AllOylspKinrm: m wrim Hest n 2277-3-3268 
SPOC&MM Pmpadon: spermon mechned to dmmnslons I 91702Wqmcdied in CNWRA Dmmg 
20 01402.571 018. Speumen curfaces @shed to 600 Grld fmish wng SIC pnper Specimen deaned in 
amtone and fumed n DI water PTFE crevica forming bolt pressed aga~18I speamen wng tow 8Mwdnver 
to5oh-a 

- 
- 

SN: IWl  00319 
DUO: # d $ C  

163 

ti P 
$ 

- 3  
E 
i? a 

1x104 

1x104 

1 ~ 1 ~ '  

1x104 

- 1x104 

I #- 
I lXl(T'0 -+-- I I 

~ 

1.2 >! 



\ \ 

\ \ \ 

e
m
 

llllllllllllllllllllll/I/I 

I
I

I
I

 
1

1
l

1
1

l
1

1
1

1
1

1
l

I
I

I
I

 
I

t
 



166 T 
i 
r 

I 

I 

167 

P I 

1.2 p 
- 

0.8 t 
0.4 

0 



8 P 





I 172 
, 

173 

C22Ti713 
1 x 1 ~  

1XlQ‘ 

1XlQ‘ 

1x10‘ 

1.2 1 p 1x10‘ > 

- f lxl@ 

g 1 X l P  

-4 
g lxl0-” 

0.a I -  
f -  

OA I 
- 

1XlQ” 

1 x l  0-= 

I X l P  0 

1x10-” 

l x l o - ~  

- 

4 4  

0 10 20 30 
Tim, 0.p 

X r L  
2 



1 74 175 

C22Ti714 
1 X l P  I I I I I I I 

Cylinder undeGupoort 

P 

E - - g 1xlo4 - 3 

- - B lX10'* 

- f iXl0 ' "  

p 1x104 - - 0.4 

- 
- 

-- 1XlQ" 

- 1XlQU 
- 0.4 

5 

8 
a 

- 

I , I I I 
0 Time, 20 Days 40 

/ I ' *  - XV.L.W- uvo j 
- 



o*2* 0.1 0 1.6 2.6 3& 

7.5e-7 : 
I 

5.0e-7 I - c22ti715i.cor 

h 

s o  

-2.9-7 

177 

1 '  



178 179 



IIIIIIIIII 
.

.
.

.
.

.
 

\ \ 

\ 

\ \ 

r
l

m
m

~
w

 

u
)n

r
lm

w
 

lV
y

y
N

W
 

d
N

 
u
)
 .. 

V
 

I 

-
 8.4 I k 

I
I

I
I

I
I

I
I

I
I

I
 I

I
I

I
 



I - 

t’o- 

E 
i 1 eo 

0 

t’O 

< 
P ZC 

Z8 C 



184 







187 





189 
_. . . . . . . . . .  . . . . .  .............. .- ......... ~ . __ ....... ..... 

.... ........ ___. . ................ ... \ ... . . . . .  ..__.l-..i . I._..-_..__. ..... .. 

- ............. ._ .- _. .... I . . . . . . . . .  ............. ............... . -  ... . ~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  _I_..-_ . . . . . . . . . . . . . . .  

. . . . . . .  . . . . . . . .  . . . . .  . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  \ 





191 

\ 





193 

I 

, 

I 





195 

1 

\ 





L 197 

\ 
I 

t 



198 



Initial Scientific Notebook Entry for Alloy 22 Localized Corrosion r--- 
Propagation Rate Measurements I 

I 
I _-...-- ".I 

Title: Alloy 22 Localized Corrosion Propagation Rate Measurement 

Tests Performed by: Xihua He, Div. 20; Brian Derby, Div. 18 /-__--- 
I .  

r- Objectives: Determine the localized corrosion propagation rate of Alloy-22 as 
functions of time, temperature, solution composition, and cathcde material 

Proposed approach or procedure for achieving the objectives: Compress 

+--".- 

I 
Teflon to Alloy 22 specimen to form an artificial crevice, then ;galvanically couple 
Alloy 22 specimen to Pt or a large Alloy 22 plate to initiate crevice corrosion. 

r------- 
!------- 

Localized corrosion propagation depths after various test durations are used to 
calculate propagation rate 

-_-_-- 
Equipment: Electrochemical test cell with single crevice (Pages 6&7), Solartron 
1287 and 1480 multi-channel potentiostats, therrnocouplehherniocouple meter, 
temperature controller, microscope, pH mater, balance, torque screwdriver 
C&bdm PJAN~ &US aw 

---_--- 

dd LA& SIC& +-$A A&, y--- 
Materials: Alloy 22. Material heats to r' e added prior to testing 

Specimen Specifications: Cylindrical specimens 0.250"~ 1.9 15", CNWRA 
drawing number zo. o l e a .  57f. 019 

Measurement Parameters: Temperature and time of exposure, Potential and 
Current of specimen during test,,peihetration depth per ASTM standard G46. 
Standard Guide for Examination and Evaluation of Pitting Corrosion 
(microscopic method 1 division = 1 pm) ' 

Required Level of Accuracy: Temperature f2'C, Time of expcwre +1 minute, 
Potentials f l  mv, Current M . O ~  micrcqmp. 

Uncertainty and Sources of Error: Current density calculated as current divided 
by creviced specimen area. Actual current density of corroding areas is not 
determined. Current density measurement error can occur because the actively 
corroding ,area changes with time and is not the same as the creviced area of the .. 
test specimen. 

cI-.---..l 
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