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Slow Strain Rate Testing of MA Alloy 22

At 95°C except where noted

Test ID Solution Composition pH Initial [pH Adj'd |pH Final |Eapp{(mV) Max Stress (Mpa) |TTF(hrs) | RA(%) | % Elong | SCC?
l
SSRMA22_SCw28 0.5M NaCl; 7.1M KCI 7.87| not adj'd 9.36 400 560 39 55.9 44 Y
0.38M NaNO3; NaCO3 as
in SCW
!
SSRMA22_SCW29 [same as *28 except 3.3M KCI 7.41| not adj'd 9.44 400 590 50 50 55| Y
SSRMA22_SCW30 | same as *26 except no HCO3 not adj'd 400 787 79 76.9 876/ N
\
SSRMA22_SCW31 SCw 7.73 8.31 9.03 200 730 74 77 852 N
SSRMA22_SCW32 SCW 7.73 8.31 8.85 400 674 38 65.9 416 N
SSRMA22_SCW33 | 1.05M NaHCO3; 0.5M NaCl 8.58| not adj'd 9.81 400 652 33 30 366 Y
0.19M NaOH; 1.5M KClI
| |
SSRMA22_SCW34 AIR - GMAW #12A N/A N/A N/A N/A 725 36 56.9 38.8| N/A
| |
SSRMA22_SCW35 AIR - GMAW #12B N/A N/A N/A N/A 753 45 48.2 50.4| N/A
|
SSRMA22_SCW36 AIR - GTAW #10A N/A N/A N/A N/A 753 37 51.6 40.8| N/A
SSRMA22_SCw37 AIR - GTAW #10B N/A N/A N/A N/A 809 52 49.3 59.8| N/A
|
SSRMA22_SCW38 AIR - GMAW #13A N/A N/A N/A N/A 725 47 50.4 53.2| N/A
Thermally Aged 1125°C / 20 min
|
SSRMA22_SCW39 AIR - GMAW #13B N/A N/A N/A N/A 770 56 54.8 624 N
Thermally Aged 1125°C / 20 min
~ ] |
SSRMA22_SCW40 | 1.05M NaHCOQO3; 0.5M NaCi 8.58| not adj'd 9.73 400 612 41 53.7 452 Y
#14B 1125°C/20 min 0.19M NaOH; 1.5M KClI
SSRMA22_SCW41 SCW 7.79 8.69 10.5 400 669 50 58 57| N
#14A 1125°C/20 min
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SSRMA22\_SCW42 AIR - \GTAW #14B N/A N/A N/A N/A 747 49 53.7 544 N
Thermally Aged 1125°C / 20 min
| [
SSRMA22_SCWwW43 AIR - GTAW #14C N/A N/A N/A N/A 719 46 53.7 502 N
Thermally Aged 1125°C/20 min | °
SSRMA22_SCW44 SCW - GTAW #15B 8.46 8.93 10.03 400} not det'd not det'd 49.3| not det'd N
Thermally Aged 1125°C / 20 min
SSRMA22_SW45 GTAW #15C 8.72| not adj'd 9.98 400 657 56 44.6 634 N
1.05M NaHCO3; 0.5M NaCl
0.19M NaOH; 1.5M KCI
Thermally Aged 1125°C / 20 min
SSRMA22_SCW46 AIR - Mill Annealed N/A N/A N/A N/A 758 59 73.8 758, N/A
i
SSRMA22_SCW47 AIR - Mill Annealed N/A N/A N/A N/A 775 70 75.9 84| N/A
Thermally Aged 870°C / 30 min
|
SSRMA22_SCw48 Mill Annealed 8.74| not adj'd 10.31 400 652 45 57 54| Y
Solution as in SCW33
SSRMA22_SCW49 Mill Annealed 8.74| not adj'd 10.4 400 607 43 45 52.4| Y?
Thermally Aged 870°C / 30 min
Solution as in SCW 33
SSRMA22_SCW50 SCW - GTAW #15A 7.9| not adj'd 10.28 400 595 51 52.7 56| Y-N?
Thermally Aged 1125°C / 20 min
|
SSRMA22_SCW51 Mill Annealed 8.71| not adj'd 10.21 300 646 62 51.5 69.4] Y-N?
| Solution as in SCW33
l
SSBRMA22_SCW52 Mill Annealed 8.68| not adj'd 9.23 400 669| @75°C 54 52.6 56.4| Y
Solution as SCW33
SSRMA22_SCW53 Mill Annealed 8.68| not adj'd 9.31 400 714! @55°C 66 61.1 762, N
Solution as in SCW33
SSRMA22_SCW54 Mill Annealed 8.72| not adj'd 9.15 400 758 @RT 65 721 75| N
Solution as in SCW33
SSRMA22_SCWS55 Mill Annealed 8.68{ not adj'd 94 200 632 69 78.2 62.1 N

l

Solution as in SCW33
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Calculation Summary

Survey4 Calculation for Work2

Unit Set: Default

Automatic Chemistry Model
Aqueous (H+ ion) Databanks:

Public

Composition survey:

KCI

Range 0.0 to 10.0000 mol
Step size 1.00000 mol

No. steps 10

No. points 11

No secondary survey selected
Isothermal Calculation

Calc. elapsed time: 2.891 sec

Stream Inflows

r
H20
NacCl
NaHCO3
KCl
NaOH
Survey Inflows
KCI H20 NaCl
mol mol mol
0.0 55.5080 0.500000
1.00000 55.5080 0.500000
2.00000 55.5080 0.500000
3.00000 55.5080 0.500000
4.00000 55.5080 0.500000
5.00000 55.5080 0.500000
6.00000 55.5080 0.500000
7.00000 55.5080 0.500000
8.00000 55.5080 0.500000
9.00000 55.5080 0.500000
10.0000 55.5080 0.500000

Input
55.5080
0.500000
1.05000
7.10000
0.190000

NaHCO3
mol
1.05000
1.05000
1.05000
1.05000

1.05000
1.05000
1.05000
1.05000
1.05000
1.05000
1.05000

Calculated
55.5080
0.500000
1.05000
0.0
0.190000

NaOH
mol
0.190000
0.190000
0.190000
0.190000

0.190000
0.190000
0.190000
0.190000
0.190000
0.190000
0.190000

mol
mol
mol
mol
mol

% Diff

-100.000

7 oy

Sy
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Element Balance

KCI H(+1) Total tot K(+1) Total tot NA(+1) Total tot  O(-2) Total tot CL(-1) Total tot
mol mol mol mol . mol mol mol

0.0 112.256 0.0 1.74000 58.8480 0.500000

1.00000 112.256 1.00000 1.74000 58.8480 1.50000 1.05000
2.00000 112.256 2.00000 1.74000 58.8480 2.50000 1.05000
3.00000 112.256 3.00000 1.74000 58.8480 3.50000 1.05000
4.00000 112.256 4.00000 1.74000 58.8480 4.50000 1.05000
5.00000 112.256 5.00000 1.74000 58.8480 5.50000 1.05000
6.00000 112.256 6.00000 1.74000 58.8480 6.50000 1.05000
7.00000 112.256 7.00000 1.74000 58.8480 7.50000 1.05000
8.00000 112.256 8.00000 1.74000 58.8480 8.50000 1.05000
9.00000 112.256 9.00000 1.74000 58.8480 9.50000 1.05000
10.0000 112.256 10.0000 1.74000 58.8480 10.5000 1.05000
KCI H(+1) Aq tot K(+1) Aq tot NA(+1) Aq tot 0O(-2) Aq tot CL(-1) Aq tot

mol mol mol mol mol mol mol

0.0 111.876 0.0 1.74000 58.5628 0.500000

1.00000 111.923 1.00000 1.74000 58.5789 1.50000 0.998719
2.00000 111.934 2.00000 1.74000 58.5699 2.50000 0.991422
3.00000 111.936 3.00000 1.74000 58.5534 3.50000 0.982655
4.00000 111.934 4.00000 1.74000 58.5329 4.50000 0.972914
5.00000 111.930 5.00000 1.74000 58.5097 5.50000 0.962365
6.00000 111.924 6.00000 1.74000 58.4842 6.50000 0.951095
7.00000 111.919 6.70212 1.74000 58.4650 " 7.20212 0.942789
8.00000 111.919 6.70212 1.74000 58.4650 7.20212 0.942789
9.00000 111.919 6.70212 1.74000 58.4650 7.20212 0.942789
10.0000 111.919 6.70212 1.74000 58.4650 7.20212 0.942789
KCI H(+1) Vap tot K(+1) Vap tot NA(+1) vap tot  O(-2) Vap tot CL(-1) Vap tot
mol mol mol mol . mol mol mol

0.0 0.380304 0.0 0.0 0.285173 5.49597e-14
1.00000 0.333163 0.0 0.0 0.269143 1.64625e-13
2.00000 0.321799 0.0 0.0 0.278055 2.92389%¢-13
3.00000 0.319867 0.0 0.0 0.294624 4.37459%e-13
4.00000 0.321835 0.0 0.0 0.315090 5.95117e-13
5.00000 0.326105 0.0 0.0 0.338322 7.60316e-13
6.00000 0.332079 0.0 0.0 0.363849 9.28244e-13
7.00000 0.337136 0.0 0.0 0.382990 1.04542¢-12
8.00000 0.337136 0.0 0.0 0.382990 1.04542e-12
9.00000 0.337136 0.0 0.0 0.382990 1.04542e-12
10.0000 0.337136 0.0 0.0 0.382990 1.04542e-12

Amixasb performed by V. Javn shows soturation Cl° ermand ration
7.2 malod .
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KCI - Sal, CI-1, etc.
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Calculation Summary
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o.S Mcle Nacl, 7.1 moleJec], 1. | mole

NaH €03

oL Sysfms, Inc. S?’Veoz/rnﬁ—noz/yjer Versivm

SinglePoint1 Calculation for Work2

Unit Set: Default

Automatic Chemistry Model

Isothermal Calculation

Stream Inflows

Water

Sodium chloride
Potassium chloride
Sodium bicarbonate

Stream Parameters

Mixture Properties
Stream Amt - Total Inflow
Temperature

Pressure

Aqueous Properties

pH

lonic Strength

Osmotic Pressure
Electrical Cond, specific
Electrical Cond, molar
Viscosity, absolute
Viscosity, relative

Density

Enthalpy

Heat Capacity

Aqueous (H+ ion) Databanks:
Public

Temperature 95 °C
Pressure 1 atm

55.508 mol
0.5 mol
7.1 mol
1.1 mol

64.208 mol
95 °C
1 atm

8.45496 pH
0.115451 mol/mol
510.535 atm
0.887064 1/(ohm-cm)
131.803 cm2/ochm-mol
0.638578 cP
2.14937 cP/cP H20

Total Agueous Vapor Solid

-- g/ml g/mi g/ml

- 1.23934 9.35E-04

Total Aqueous Vapor Solid

cal cal cal cal
-4.73E+06 -4.64E+06 -46682.5

Total Agqueous Vapor Solid

callgK cal/g K callgK cal/g K

0 0 0

l-2

2nd Liquid
g/ml
1.98697 0

2nd Liquid
cal
-42301.8 0

2nd Liquid
cal/g K
0 0

K1 Cld

a/eles
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Total and Phase Flows (Amounts)

Mole (True)
Mole (App)

Mass

Volume

Scaling Tendencies

solids within temperature range
Potassium chloride

Sodium bicarbonate

Potassium bicarbonate

Sodium chloride

Sodium carbonate monohydrate
Sodium bicarbonate carbonate dil
Potassium carbonate 1.5 hydrate
Potassium sesquicarbonate sesq
Potassium carbonate

Potassium hydroxide monohydrai
Potassium hydroxide

Species Output (True Species)

Water

Potassium chloride
Sodium bicarbonate
Carbon dioxide
Hydrogen chloride
Bicarbonate ion(-1)
Carbonate ion(-2)
Chloride ion(-1)
Hydrogen ion(+1)
Hydroxide ion(-1)
Potassium ion{+1)
Sodium carbonate ion(-1)
Sodium ion(+1)
Total (by phase)

Total Aqueous Vapor Solid 2nd Liquid
mol mol mol mol mol
71.9476 71.4333 0.65538 0.408887 0
64.208 63.6937 0.65538 0.408887 0
Total Aqueous Vapor Solid 2nd Liquid
g g g g g
1650.94 1602.06 18.3936 30.4831 0
Total Agueous Vapor Solid 2nd Liquid
L L L L L
20.9906 1.29267 19.6826 0.0153415 0
Temperature Range
1 0 200.000 °Cinside range
0.533106 0 200.000 °Cinside range
0.25717 data valid throi inside range
0.170767 0 350.000 °Cinside range
0.0271622 34.76 112.500 °Cinside range
0.0267795 21.26 150.000 °Cinside range
2.70E-04 data valid throiinside range
2.77E-05 data valid throiinside range
9.67E-07 data valid throiinside range
1.05E-08 33 143.000 °Cinside range
8.52E-13 data valid thro inside range
Total Aqueous Vapor 2nd Liquid
mol mol mol n/a
55.7634 55.3614 0.401992 0 0
0.58894 0.180053 0 0.408887 0
0.034468 0.034468 0 0 0
0.255456 2.07E-03 0.253388 0 0
2.77E-12 1.49E-13 2.63E-12 0 0
0.554687 0.554687 0 0 0
0.212926 0.212926 0 0 0
7.01106 7.01106 0 0 0
1.40E-09 1.40E-09 0 0 0
6.62E-05 6.62E-05 0 0 0
6.51106 6.51106 0 0 0
0.0424637  0.0424637 0 0 0
1.52307 1.52307 0 0 0
72.4976 71.4333 0.65538 0.408887 0
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Molecular Output (Apparent Species)

Total Aqueous Vapor Solid 2nd Liquid

mol mol mol mol n/a
Water 56.058 55.656 0.401992 0 0
Sodium chloride 1.6 1.6 0 0 0
Potassium chloride 6 5.59111 0 0.408887 0
Carbon dioxide 0.55 0.296612 0.253388 0 0
Hydrogen chloride 2.63E-12 0 2.63E-12 0 0]
Potassium carbonate 0.55 0.55 0 0 0
Total (by phase) 64.758 63.6937 0.65538 0.408887 0
Element Balance

Total Aqueous Vapor Solid 2nd Liquid

mol mol mol mol n/a
H(+1) 112.116 111.312 0.803983 0 0
K(+1) 7.1 6.69111 0 0.408887 0
NA(+1) 1.6 1.6 0 0 0
0(-2) 58.808 57.8992 0.908768 0 0
CL{-1) 7.6 _7.19111 2.83E-12 0.408887 0
C(+4) 1.1 0.846612 0.253388 0 0

A,nmf,«};rs pr(}«mQ({ .mMrWdWiy by L. YM!@

Ch in ]f<6-u»‘0{ 1.2 molad, 0.4 moi in s0lid .




106

SLOW STRAIN RATE TEST

Objective: see page 2 ?ﬂ

Specimen: MA Alloy 22 SwRI Drawing # 20-06002-01-321-00M
: b pg¥ are led!

el
HY # 9399 3- 320b aﬁ:n/oo

Solution: % ‘é L H gy
Loom Weilly, @185 LrEosEl Pl T
&g A2 OS5I ,0;4{; W, 8D

0:5m W ll
) 1815 Lot 2353902

2:09m e s>/
)sm Red 589 g A0 YYTT)
Reagents measured with Model: 4 mj SN: X & £ 3
Cal: 7//.1//5’ Due: ///-‘t//b
Counter Electrode: ' /. Reference Electrode: ﬂ 5/:{?"4& Af/f/ﬂ/(d(

Gas: 4/, ( 94,$94 / Ecorr: —306 mt
s ,,,Eapphed +4/5w )/ Potentiostat: £ J4Y0-o5 SN: 430 913 &

ot WW} - fitl [

745 7e 4573//4/@ ohefrs

0 -t -
¢ = $.0%10 ;/ LIEED il f/////)f—!////ﬂ&
*—7%19,1')‘2 tomp ( (a12nV 855 7 s W//b
e i, £ 9 2230 cal T
H
P o - AL S IV 457196

oM Llldtrls 13

t.\:njno_r \_ 55 oM ’A’Q\ 1 Sc \.L)b >

//ﬂ} 4//4/%
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Slow Strain Rate Test

2.10;(M NaHCO3; 0.5M NaCl; 1.5M KCI; 0.19M NaOH

— LY, Yfafor +400 mV
Test SSRMA22_SCW57
1500 —
1200 |-
? Max Stress 483 MPa
© 900 |-
=3
8 TTF 28 Hrs
©
s 600
|
300
0 l 1 | | E’ 1 | | | 1
0 30 60 90 120 150 180 210 240 270 300
Ti q (Thousands)
Mill Annealed ime (seconds)

IH.Scva= 300 K¢ ‘
H.qcm= 1013795= 28. 2 h %&.WM
Yl = 28°%/9,6 =034 // Q/lq/ﬂs/

F'“"W/meatc = 95‘3/727 = o6t
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SLOW STRAIN RATE TEST

Objective: see page £ DJ

Specimen: MA Alloy 22 SwRI DWO -06002-01- ?21 -001

4 2 ")
Solution: * 4 HY™ 22717-3-32¢60

0.55m Nu#ll, 231bg /iwf:/;’/f; pHe 438
' » P8/
o-Em Moll finis ,f,r s9yY59? P/')_f a7l

&M KEE £5.972
;;/'7 4/'4,/7 2.804 /;-?‘*033474

Reagents measured with Model: ﬁWf SN: 2§¢ 3
Cal: 5 /,4/45’ Due: I//A/ﬂé

Counter Electrode: /7 %&7 Reference Electrode: /7)5//95% w/tm KLL.

Gas: /l/ (qq ;’qq/) ')Ecorr - 43 4
” Eapphed. « S Sl Potentiostat: £ S, 440~ SN: 4429158

b{:n 5

Specimen Visual:

somt Mg T, - Lo Mt
A/W%#/Z/MZZZ( s vl

3wl s -1f18 o
s swptsT! TS T S/ 027 - 0)18),

» WM’/‘"’"M s ciw0gsy ek Shfos = /ol
»¥ WWN— f'\-‘,w (6/30\1/ &45"4)
P meti, Opio. P IO h/ 2350 el

oH slitiode 137630 296 S 140651967

W/\‘ca% SSEMPA 2. SC W53 } W/M

tsHys—= a5/0C




Load (pounds)
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Slow Strain Rate Test
0.55M NaHCO3; 0.5M NaCl; 1.5M KCli; 0.19M NaOH
Ar—

—_— +400 mV
Test SSRMA22_SCW58
1500
1200 - Max Stress 629 MPa
TTF 51 Hrs
900 [
600 |-
300
0 1 | ! | I Pt ! | 1L
0 30 60 90 120 150 180 210 240 270 300
(Thousands)

Mill Annealed

(4.9 = 300 K¢

g.Camz (7141s= 47.5h

Time (seconds)

| /M q ;3/’(



110

SLOW STRAIN RATE TEST
Objective: see page # 2 2
Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001
/‘H% W'&C/’/ - -
Solution: &£ l/o‘z L_ H¥™ 2277-3° 3266 Warlor
0,19m HeI% 3554 #0335 4?;;
2.5m Well /7/,4’4} Lo ﬂs’/&"/?i
2,)m pawel, 8544 At 05D

Reagents measured with Model: J/#2¢4 S SN: 2&8 3
Cal: 7//;_/45_ Due: ///)./0 [

Counter Electrode: ﬁf % 5 Reference Electrode: / 5/'45 w ‘7.7 7 5124
Cal Check vSCE : A 35aL/ )L

DVM: SN: %,Nc,jcalz Jré)FBue: ;/4/

orion T° \,, 4 N Y

Initial pH: &~ Ys pH Meter: 4yp SN:23J0 Cal: 1"’ Due: ‘1|

Final pH: £ 32 pH electrode: /8.4 5, ,éq(’SN: 140 bs719¢ P

Gas: /’/J /;i ;97/) Ecorr: 4 /ﬂ’/m vV
Eapplied: +¢£)57, V Potentiostat: 4G ¢ Yo - A SN: 920913 g

DVM: SN: .f ;r‘,:}';qu Cal: 2/9/08 Due: 2/9/0 &

T/C or Thermometer: SN o772 3
Cal: /c/p Due: ////Jyﬂ(

Specimen Visual: %VZ.,\,( M Z . z

5
|4 I
/ ”(},J/V - k iy /
0 72 wjh) S

s [ & Mol

O ——\'cssr SsRMmBR A Scw sy
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Slow Strain Rate Test
2.10M NaHCO3; 0.5M NaCl; 0.19M NaOH

—_— +400 mV
Test SSRMA22_SCW59
1500
\
1200
m Max Stress 497 MPa
2 900
=
g TTF 30 Hrs
©
P 600
|
300
0 ! | | ! | i ] 1 1
0 30 60 90 120 150 180 210 240 270 3(
- g (Thousands)
Mill Annealed ime (seconds)
seo ks=1€.90m
1om = ;.87 ks ‘
120,060~ 13868 = 101132 S = 28.1h IS/
{
6{ - . - ZE“ "": O-}q; / 4
/{fcoa /1; S /ﬂ 4 »

o~
~—

fmm%mi\jw; &9 7/727 =
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SLOW STRAIN RATE TEST
Objective: see page & 70
Speclmen MA Alloy 22 SwRI Drawing # 20-03704-042- 22: ”‘/7 é d: d
’ pr¥ 2277-3°32006 ,491/
Solution: & /‘i

0.14M 1hdy 3854 L #0232 W;é
2. 6m doth by A7 ﬂ(f;;g;_
2,/ M /Va‘///dﬂj ?f’rﬁiﬁ Lf# 2

Reagents measured with Model: & HAU 5 SN: 26€ 3
Cal: >/,3/05~ Due: //14/¢ &

Counter Electrode: f‘t M Reference Electrode: /S/'é & v HEL
Cal Check v SCE A 3‘/ wt
DVM: lg Due: },4'0
73 9 W 5 5 Q ) b
Initial pH: & & 5 pH Meter: /R/0x/ SN: 2330 Cal IV{)ue }5//
Final pH: g, q& PH electrode: y3-4 40 - 29(SN: /l/ﬂé;(/¢élo

Gas: //2{47 ;47/> Ecorr: ~3 90,1/
Eapplied: +/ 00 e V Potentiostat: £S¢ 4yp -2 SN: 947 9188

. FLUKE . - .
DVM: SN:_ 0% yes  Cal: 3/4/5s Due: £/4/0 *
T/C or Thermometer: SN o»? 3 v
Cal: é///4//5’ Due: //, /% s~

Specimen Visual: o % M& W\.

-6

€ 0: 2540 5’/
3‘;10»“\&5\— SSEMA QY Scw bl W
ﬂ/ﬂ“g‘ 0]81/7
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Slow Strain Rate Test
2.10M NaHCO3; 0.5M NaCl; 0.19M NaOH

— +100 mV v Ag/AgCl ol [0€
el KM
SSRMA22_SCWe66—

1500
Max Stress 747 MPa
12
00 TTF 59 Hrs
0
o 900
>3
(o]
o
®
g 600
|
300
0 i | | | | L | |. | |

0 30 60 90 120 150 180 210 240 270 300
(Thousands)

Mill Annealed ime (seconds)

Ih ¢me 270 ks
ke o3 los

10.68<m= |2 9683b5=~360k 7”
2059715 = ¢7.2 %ﬂlﬁ' w/ps/
/0/
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SLOW STRAIN RATE TEST

Objective: see page # 7ﬂ

Specimen: MA Alloy 22 SwRI Drawing'# 20-03704-042-001 ﬁ : /
B¢
HT? - 3-3206
Solution: M \/é L 2277- 3-3 "’P”/o"

70
oom #ell 29324 LA 2 057
2,00M WaHtty 2881} Vet ﬂ{ﬂéfi
p.19m MulN — 3.624 2 0339

Reagents measured with Model: WS SN: 28 & 3
Cal: S) A8 Due: //).‘z/” L

Counter Electrode: F ’Z %& ;, Reference Electrode: /4 5/ 45 ‘,/C sm K %

Cal Check vSCE : & 3 3,4V %
DVM: SN: Cal: “‘D( Due: }\ql

_ 73970945 AV < 7\ v

Initial pH: .5 g pH Meter: M’ﬂ‘/ SN: 23 %2 Cal: q\)‘ Due: A |¥

Final pH: g,l/y pHelectrode:/S.t'w_’gq&N: 140657 VA
Gas: /é (f?’, ;}’gﬁ Ecorr: =3 % 2m V

Eapplied: + 1SV Potentiostat: £C¢ yyp-43 SN: G40913 8

FLaret” :

: SN: : : ¢
DVM: SN: g gy Cal > /o5 Due: 2/4/7
T/C or Thermometer: SN ¢7d 3

Cal: s/ 14/0 5~ Due: /'// P/ﬂ 5
Specimen Visual:

ke Ahs dhFE o

0 -b .
€ = 35%0 S g

Rﬁchs¥ SSEMH 20 Scw b2 l;%: W

)1/2//6’



Slow Strain Rate Test
2.10M NaHCO3; 0.1M NaCl; 0.19M NaOH

SSRMA22_SCW62
1500

115

Max Stress 764 MPa
1200

900

Load (pounds)

600

300

0 | | 1 |

! |

_ 1

F 95 Hrs

|

0 40 80 120 160 200 240

Time (seconds)

280 320

Mill Annealed

[492¢m= 400 Ks

(2.420m= 3329765= 92.5 h

360
(Thousands)

WM

1/0’&/%

400
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’ b -
g = 53x10 S

e |
BTy sSemiaascwls

SLOW STRAIN RATE TEST
Objective: see page f Qﬂ

Specimen: MA Alloy 22 SwRI Drw0-03704-042-001 M Z :

gv
Solution: ¢ Zi L, W 207v- 3326k glv/o;.

0,56 Mall 2,394, LN» 057570
D.:04M Mo N 2604 L™ 033974
2,70 17 %//&'{4 £€,422 AN ¥ 2sORE 2

Reagents measured with Model: 272774 5 SN: L£€ 2
Cal: 5))d /y{’ Due: /)14 /0 b

Counter Electrode: /0 z %’ Reference Electrode: A/ 45 el 3mKeL

Cal Check vSCE: A 3/mt/ \\v
DVM: SN: Cal: 0\\04 Due: 9\0‘
Initial pH: &7 1Y pH Meter: PR )02/ SN: 2530 Cal:A‘JS') Due: ., l)s

Final pH: £ gf pH electrode: 3~ .4 p- 29) SN: 19068156 P

Gus: o), (77.559)() oo 309wV
Eapplied: ¥2//$,, |/ Potentiostat: £5¢ 440 -A SN: 9409138

Feare ' 2
DVM: SN: Cal: 1/7/05 Due: £/9/7
S3950555 /7 we: /1)
T/C or Thermometer: SN /772 3 _
Cal: 57/7//5’- Due: /'//J"//S

Specimen Visual:

/
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Slow Strain Rate Test
2.10M NaHCOQO3; 0.25M NacCl; 0.19M NaOH

SSRMA22_SCW63

1500

1200
Max Stress 542 MPa

m
g 900
§ TTF 41 Hrs
&
2
S 600
ol |
300
0 ] 1 | ] ] ] 1 1 I 1
75.00 107.50 140.00 172.50 205.00 237.50 270.00 302.50 335.00 367.50 400.00

(Thousands)

. Time (second
Mill Annealed ime (s s)

(:Scm = 236 Ks =75 ks= 260k .
4 Kee Wisfo ¥ ’
. 59om= +H-EFe5=21323G15= 37.1h % W
N o= L ,C = _
fye o = 371/208 % (ﬂS
L

Pen/ F‘maxa';‘ = %3/ =
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SLOW STRAIN RATE TEST

Objective: see page # 99

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

Solution: X \/é\ L_, HT* 2277- 3-3206¢ 5/1’ -
)28 M pall .52 LA 05770
o4 m AulH 5853 K 033972

210M Meildy  CFSD AP ADLEL

Reagents measured with Model: 7}/, S SN: 4& g 3
Cal: 7/2/05~ Due: )2 /74

Counter Electrode: Pt / Reference Electrode: /4 5/ 4" % m 'i/%
Cal Check vSCE: 4 32 sl
DVM: SN: Cal: A
77 B W I\
Initial pH: &> g 1’/ pH Meter: g@/p8/ SN:.2330 Cal: 4\)(\ Due: ,\\54

Final pH: %‘J/ pH electrode: 130 Jo-24b SN: 19065796 P

Gas: 44/?’% fff'/) Ecorr: "‘30’2&1/
Eapplied: w4/, 57,1/ Potentiostat: £, 9¥0-4 SN: 754 97/300

- v
¢ Due: ’,\4\0

PR E
DVM: SN: Cal: //2/05 Due: 2/7/0¢6
93f(/¢£z a //’ ue /f/
T/C or Thermometer: SN 27 2
Cal: YyZ) /4 s Due: /;//f/ﬂ(

Specimen Visual:

L stnsdoy sk - fadons

p by
& = 5.5%0 S

o ek Sseman_zul // ”ﬂ) WM

Wi/es”



Load (pounds)
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Slow Strain Rate Test

2.10M NaHCO3; 1.25M NaCl; 0.19M NaOH

SSRMA22_SCW64

1500

Max Stress 702 MPa

1200 TTF 68 Hrs

900

600

300

i ] I | | [ I I l

0 40 80 120 160 200 240 280 320 360 400
(Thousands)

Mill Annealed Time (seconds)

(TS Om= goo kS
3.40m=2277G75= 3.3 h | }31 ./ﬂﬁ/
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SLOW STRAIN RATE TEST

Objective: see page z# %

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001 W : /
. Y‘\T“’ 22777-3-326b -1/01-
Solution: ¥ ’/ o% o1
4L wifr “\2‘

0, )m Woll FFLPlg M*ﬂﬂ;’;j
goam Wad¥ 43 Iw £33 .
2/m /f/ﬂ//% &€, 30;- V7 e 25028

iim  KeL 24945 LA 0MSTD

Reagents measured with Model: ##4 S SN: £ ££3
Cal: ‘7//2/05" Due: ///é/d A

Counter Electrode: P f /&/ Reference Electrode: /9 5/ '45&6 am Ké(’

Cal Check vSCE: A 30ml/ oV
DVM: SN: Cal: \0‘ Due: ,,\“
239295 3 4 0
Initial pH: & >4 pH Meter: 2{/)p1/ SN: 2330 Cal: )} Due: n

Final pH: 4.9y pH electrode:/3-4.8p-24, SN: ,404579¢ P

Gas:ﬂé (44, g’ﬁ’g/) Ecorr: — 3$Dm 1/
Eapplied: y 4//£7 (/ Potentiostat: £Z¢. 4492 SN: 4L0 /3 £

\Y

FLuK¥ /ﬂ ¢
DVM: SN: Cal: Due: -2/4,
sspstss SN ue: 4/
T/C or Thermometer: SN /77?7 3

Cal: _(//f//( Due: 1//////.(

Specimen Visual: W/7 . W%«mj /%;%

b -/
€ E jm{ ¥y & $

BX?\W TesY  SsemA a2 Scws LS Oﬂ
Jllte f /4,/%/



Load (pounds)

(2.9 o= 360 ks ,
4.78 G = 27907x4.18= 3681‘1 W
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Slow Strain Rate Test

—— 2.10M NaHCO83; 0.1M NaCl; 0.19M NaOH; 6.1M KClI

SSRMA22_SCW65

1500
1200
Max Stress 483 MPa
900
TTF 40 Hrs
600
300
o +——1 l | | ! I 1 1 L
0 40 80 120 160 200 240 280 320 360 400
Ti g (Thousands)
Mill Annealed ime (seconds)

‘7"\4\X/(9W% = 433/ 727 = 066



122

SLOW STRAIN RATE TEST

Objective: see page ;#5 ﬁ 0

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001 , M. Z 2 /

“ S3-320b O /
Solution: T‘\T 2277 3 bl?? o

% AN

Reagents measured Model: SN:

Cal: Due:

Counter Electrode: Reference Electrode:

Check v SCE :

D N: Cal: Due:

Initial pH: pH Meter: SN:
Final pH: pH electrode:
Gas: Ecorr: _
Eapplied: Potentiostat:
DVM: SN: Cal:
T/C or Thermometer: SN
Cal: Due:

Specimen Visual:

-b ~/
€0=_§,_§X/0 S

e ) Nty
J )

I /49/ 25
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Slow Strain Rate Test

- Ambient Air
SSRMA22_SCW66
1500
Max Stress 820 MPa | 1 'F 81Hrs
1200
)
2 900
=3
8
@
o 600
300
i
o { [ I | I L | [ ;; L |
0 40 80 120 160 200 240 280 320 360 400
Ti ds) (Thousands)
Mill Annealed ime (secon

'“.30m = 400 K

9.8 com = 294126 5°< 6.1 h
//‘@ ,//”/Lf/ﬂs/



124

SLOW STRAIN RATE TEST
Objective: see page ﬁf 7@

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

Solution: HY® 22777-3-32L( 5% /m'

Gl
et al

Reagents measurey with Model: SN:
Cal: Due:
Counter Electrode: Reference Electrode:

Cal: Due:

Initial pH: pH Meter: Due:
Final pH: pH electrode:
Gas: Ecorr:
Eapplied: Potentiostat:
DVM: SN: Cal: Due:
T/C or Thermometer: SN

Cal: Due:
Specimen Visual:

M/ s
IA%)0 5‘ }

Il Tt ssemh 2 _ scw b



Load (pounds)
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Slow Strain Rate Test
L Ambient Air

SSRMA22_SCW60
1500

1200

900 |-

600

300 [~

I ! |
0 30 60 90 120

150 180 210 240 270 300
T q . (Thousands)
Mill Annealed ime (seconds)
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SLOW STRAIN RATE TEST
Objective: see page #* 20

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

. WM’MM‘&QJ
Solution: )(Z{ Z/ HY ¥ 2277- 3-32066 (.,197/0(.

O 5M Ml /%éé} LHw DE)E/D
00 381 Wa? /b,/‘/} LV# D0 Er S

Mo, 4€,13 9 L P5PAES

Reagents measured with Model: J)VW S SN: £ 758 3
Cal: -/s4/05~ Due: +/)2/2&

Counter Electrode: f 't ﬂ & 49 _. Reference Electrode: /%9‘/45% 3 HEL
Cal Check vSCE: A %2m 1" 1Y
DVM: SN: Cal: \a\"’ Due: ?\ v
T3NS ) \05 o\!
Initial pH: 5 32 pH Meter: J¥ /2’ SN: 2330 Cal:n\\f' Due: ,\?
Final pH: 9.£/ pH electrode: 13 ;"10 M0 SN: o051 90 P

40
Gas:/g /;/,f;’yﬁ Ecorr: —;}b[;’% ~AeonV
Eapplied: +¢))5,, |/ Potentiostat: £$¢ 44-9 SN: GE07/3 £
DVM: SN: 53,009 998 Cal: /05 s~ Due: 2/5/0L
T/C or Thermometer: SN 277 3
Cal: & //7/&4" Due: //Af//.!/

Specimen Visual:

0 /b ",
¢ - 2.4x0 S

v
b Y ssemaas 2w

// %} 7),1/5/& 5~



Load (pounds)

127

Slow Strain Rate Test

——0.5M NaCl; 0.38M NaNO3; NaHCO3 as in SCW
SSRMA22_SCWe67

1500
1200 T Max Stress 607 MPa
900 TTF 53 Hrs
600 [
300
o ¢ 1 1 1 | 1 | 1 | !
0 40 80 120 160 200 240 280 320 360 400

(Thousands)

. -
Mill Annealed ime (seconds)

13.95 ¢ = 400 ko f; M

6 68cm= (915415= 53.2 h ;\/9
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SLOW STRAIN RATE TEST
Objective: see page f ?ﬂ

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

-

Solution: ¥ Z? L‘ HT#;:77-3_3206 EII;"/M-
p.sm Hall 14414 L a{;j;a?
0.19m Hadly 80y FTH E
P el os0582

Moty 4208

Reagents measured with Model: W ) SN: 2 23 3
Cal: ')//2//.5’ Due: ///.2/& [~

Reference Electrode: /05 / ”.S M smCL

Counter Electrode:
a CalCheck vSCE: A 3204V
Pt %/ / DVM: SN: Cal: “\|€Due: ’.]«\o\l
o37000935 W\ ¢ 0¥
Initial pH: 7, 4ot pH Meter: (/R //#/SN: 2330 Cal: A% Due: 1
Final pH: q' 4 V4 pH electrode: 13-440°3296SN: i p 6190 ,L‘

Gas: ’V,,z (fﬁ ;9’?/) Ecorr: —;357.//
Eapplied: +Y4/57, / Potentiostat: £~$¢ YYo-o! SN: 7’4&7/-3 &

DVM: SN: 93{'_;77;} Cal: ///7//_;-' Due: ,?/y/p(,
T/C or Thermometer: SN /723
Cal:;y, 9/,;/ Due: ///f/lf

Specimen j:;;n %7 :) ) W / a/évl

0 -6 -]
g :4a%0 S

%’W-rcﬁ SSemhk2 _Scwily

//ﬂv)(zf//zﬂ/ﬂ(



Load (pounds)

- 1500

129

Slow Strain Rate Test

— 0.5M NaCl; 0.19M NaNO3; NaHCO3 as in SCW
SSRMA22_SCW68

1200 ~
900
600 [~

300 .
computer failure

0 | | | | I | | | |

0 40 80 120 160 200 240 280 320 360 400
(Thousands)

. Time (seconds
Mill Annealed ( )

/ﬂz//ﬂ/ﬂs
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SLOW STRAIN RATE TEST
Objective: see page ;?f 7 ﬂ
Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001
MW d ’W ﬁ,%d
Solution: W ZZ l/ )-\T‘“ 2277 3° 3266 “/:'7/“

o5 Mall  19.58% L ¥ 287870
W0y 4EH g Low 250482

Reagents measured with Model: W Zadd s SN: aff f 3
Cal: »/2/08 Due: ///.1/50

Counter Electrode: ﬁ %ﬂ Reference Electrode: /25/ /SM 3/m et

Cal Check vSCE: A 36 a /\?\9
DVM: SN: Cal: Q\“' Due: \0‘

73983 N o ¥y

Initial pH: 9lé-(pHMeter:pp/m/ SN:)SSaCal:qé\ Due:n ;l)(
Final pH: 49,790 pH electrode: 1§ 440~ jﬁOSN:N/

Y0857 3¢ /°
Gas:/;é [fﬂ ff?/ Ecorr: —'36/74V
Eapplied: —+o35Zm Y Potentiostat: £5C Y0 -1 SN: 309/35
DVM: SN:”) 3:5(279;& Cal: ///7/45/ Due: -?/4'/ﬂ &

T/C or Thermometer: SN o003 Bl‘f |:n/ ol
Cal: 5’/;7/05' Due: 1/16/05
Specimen Visual: W %%/Z\A

b -
éazijwﬂ s

Pl Teot SSEMAR2 . SCL b | M
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Slow Strain Rate Test
0.5M NaCl; NaHCO3 as in SCW

+250mV
SSRMA22_SCW69

1500

Max Stress 714 MPa

1200 TTF 71 Hrs

900

Load (pounds)

600

300

| | | | | i ] ] ]

0 40 80 120 160 200 240 280 320 360 400
(Thousands)

. . d
Mill Annealed Time (seconds)

H.;w\n%%ooks ‘
‘ Yl g
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SLOW STRAIN RATE TEST

Objective: see page f?ﬂ

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001
/)w/g/ Anneatid ’MV MW

[r{c
Solution: & L/( L NT#2277- 3-326¢ "P7)
0.50 #ell  sHblg LV EAS/STO
&./9 1 Vo Vo ?,aé/q Loy *# 28080 7
A m €40 g Lo HDIEL
Reagents measured with Model: &0 M 5 SN: £ F€3
Cal: 7//:/”_( Due: I/.‘L/ﬂ&
Counter Electrode: Reference Electrode: /45 ///_146 3l
Cal Check vSCE: A 3,
DVM: SN:  Caligor M 4o v ,
Initial pH: p2 77 pH Meter: g4/ SN: 2 £ fp Cal: 7,% 6ue 1}}b/ /
Final pH: 4 36 pH electrode: /3, ,!a—.?féSN 19068194 P
Gas: g /?7';?74 Ecorr: 7"2‘5»-‘4-) —243nt/
Eapplied: 4 ¢//&7, ,/ Potentiostat: 9/”:/;‘:2 SN: ?Jﬂ G158
DVM: SN: 73£s2554 Cal: ///7/”:, Due:_z/f/ﬁé
T/C or Thermometer: SN 2 48&-19 6
Cal: y )55 /o Due: q/.r)/p(,

Specimen Visual:

éﬁ‘;biylﬁ’b;/l
619,0&—&5\' SSEMAH D2 ScwT)

///ﬂzﬂg ,l/, /%
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Slow Strain Rate Test

0.5M NaCl; 0.19M NaNO3; NaHCO3 as in SCW

SSRMA22_SCW?70

1500

Max Stress 663 MPa

1200 TTF 60 Hrs

900

600

Load (pounds)

300

0 - | I l | [ | | |

0 40 80 120 160 200 240 280 320 360 400
(Thousands)

Mill Annealed Time {seconds)

[4.30m= Yoo ks
7.6(/m=).ll9875ec= TGl g(ﬁM

/2//7// s
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SLOW STRAIN RATE TEST

Objective: see page /’ 7 o

Specimen: MA Alloy 22 SwR1 Drawing # 20-03704-042-001 o/
/nd Wﬂ/@/ '/)‘4’7 M%M

] HT# 22717~ 3- 3206k frfoe

Solution: ¢ 2 L_.

o 1acm] pall 3.4(; ﬁ*da?o/
p9m NelW¥ 381 evr 033504
DooM Mg K, £8.5495 Lty os73FL

Reagents measured with Model: AU S SN: FEF 3
Cal: 9/,4/,_( Due: l/iJ/ﬁ ¢

Reference Electrode: /43 /'¢5 cl 3’”"(

Counter Electrode:
Pt Cal Check vSCE : A 35aL”
U5 DM SN Cali o Due:2)4/o%

2G200v83 25, -
Initial pH: gie$ pH Meter: /R 1J0/ SN:233¢ Cal:ﬂl-"(/l')ueijgblﬂb

Final pH: 2,0y pH electrode:/}_‘:ﬂ‘gqé SN: 405719, o

Gas: ﬂ/{/?’f‘ f;’;/_) Ecorr: —,z'f‘/,,,/ -
Eapplied: 4y, |/ Potentiostat: £5¢ g4 sn: 4407 5

DVM: SN: ij‘[’ﬂffof. Cal: '//7/0-( Due: d/f/’ &
T/C or Th wr: SN Q9810
or Thermometer Cal: 4/’1 7/0.( Due: 4/17/9L

Specimen Visual:

//LM/Z‘” ¢
Gl Gl fo

- .~
ea’ 39210 bs

‘K;“’VYQAY SSRMA22.__scw | A] ;M“QQWWM/

! x//ﬂk
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Slow Strain Rate Test

0.125M NaCl; 0.19M NaNO3; 2.10M NaHCO3

SSRMA22_SCW?71
1500

Max Stress 635 MPa
1200 TTF 53 Hrs

900

Load (pounds)

600

300

0 ; | | L | o | | | |
0 40 80 120 160 200 240 280 320 360 400
Ti d (Thousands)
i S
Mill Annealed ime (seconds)

4.3 v = Yoo kg WM
6.7ck= (8141352 52.1 h ﬂ/ﬂ%/&l

Chper = 52015 =413 /4/9&

/
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SLOW STRAIN RATE TEST
Objective: see page # Qp

Specimen: MA Alloy 22 SwRI1 Drawing # 20-03704-042- 001 b%/
e

ol pupints

Solution: X &L- Ht# 2077 3 32‘0‘0
0,197 okl 5254 AN E 05080 G

2.,/0 7 /t/&m f&’,fﬂ} ,(47Z # D208 3

Reagents measured with Model: ﬂ?‘/ﬂa 5 SN: a’? & f 3
Cal: 7/,,'1/4‘)’ Due: :/,;./p 2
Counter Electrode: Reference Electrode: /7 /446 ¥ C/C
Cal Check vSCE: & 3’6 “wt/
47 i z }' DVM: SN:  Cal: o\ Due a\w
743163 a\°

Initial pH: 2 éq pH Meter: g 194/ SN: 2330 Cal: ,‘ lglq}ue \:,5'10
Final pH: q, g & pH electrode: 3440-5 965N )40 65194 P

Gas: /é'/f% 5;9’/ Ecorr: —j#ém V
Eapplied: 4':_/ ) (4 4 Potentiostat: £ 4y~ pz SN: f,(ﬂ ?/ /5 f

DVM: SN: 73550 ot /) > /b Due: 4/7/6 {
T/C or Thermometer: SN Q9570 ¢

Cal: ‘//.17/&&' Due: l//j7/ﬂé

Specimen Vjim(/ WS ‘
e aod ddt fittl ﬁL

Pt sseman seo72 7
306

0 -b
€ = 33%0 S
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Slow Strain Rate Test
___ 0.19M NaNO3; 2.10M NaHCO3

SSRMA22_SCW?72

1500
Max Stress 714 MPa
1200 TTF 62 Hrs
m
T 900
]
(@}
o
s
o 600
|
300
0 ' l* i 1 1 o : l l L L
0 40 80 120 160 200 240 280 320 360 400
Ti q (Thousands)
Mill Annealed ime (seconds)
4. 30m = 400 Ke

T6om= 12657 s= 5.1 MW
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(m%*ps-\- 55 emft 32 _ SCuWT3

SLOW STRAIN RATE TEST
Objective: see page #‘ 7ﬂ
Specimen: MA Alloy 22 SwRI Drawing # 2‘0-03704-042-001 J
I/ * - 3-32b6 9F
Solution: X O,Z L“ A AATT /77 g

0.5m Nell /46l 3 W#ﬂs’i?é ;
0.5H MMty 2l.asg ZH* OF 7
2100M pandd, €8.204 s 0893

Reagents measured with Model: W < SN: j FF 3

Cal: 7//;4//( Due: l//';/ﬂé
Counter Electrode: Reference Electrode: /3//{546 M ae
pf %/d/ Cal Check vSCE: 4 27t/
D

Vgl:fgl}:dl/‘i.? Ca];l‘lﬁ/D;e:}lq}ﬂ&V
Initial pH: VA épH Meter: J@/pn/ SN: 1330Ca]:1\34 ‘i)ue:qlﬁlp
Final pH: 4' #7/ pH electrode:/3 2047 SN:/?&éﬂfé »
Gas:/é /4%’;;‘9/ Ecorr: -o’uz/‘”/ f
Eapplied: 4 .1) ] {N / Potentiostat: /(: ; Joh 1/@ - j SN: 7&' Z 7 / ;

DVM: SN: 93759444 Cal: 1/, )/p_{ Due: d/{/p(,
or Thermometer: q’f -/0 &
e G (}4 [47/05 it

Specimen Visual: /.

b —/
g’ w0 €

ﬂ/ﬂﬂa%n/%



1500

1200
D

o 900
=
(@]
=3
©

3 600
-l

300

0

(4.3 G

400 #5 M
720 = 201299 s = 55.9 h %&'Kﬂ
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Slow Strain Rate Test
2.10M NaHCO3 ; 0.5 NaCl; 0.5M NaNO3

SSRMA22_SCW73

Max Stress 703 MPa
TTF 56 Hrs

I N 1 | L Bt l | ! |

0 40 80 120 160 200 240 280 320 360 400

(Thousands)

Mill Annealed Time (seconds)
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SLOW STRAIN RATE TEST

Objective: see page ,#' 9&

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001

MZWO/“ :
Solution: Y Zi L HT# 2277~ 3- 3266 27;1 o

0.5M W2ll  Hélg L HOSHE)
A I0M pello, €£-5)4 AV # pE5DE8 D

Reagents measured with Model: IH¥AA S SN: IEE3
Cal: ]/5’/0 (2 Due: ‘7/0 /”(a

Counter Electrode: Reference Electrode: /4 5/4‘46’ 3 wee
FZ Cal Check vSCE: A 38, 9
/ DVM: SN: Cal: al,ngue: 4] 4,
79352/53 2] 105 |ov
Tnitial pH: i) g pH Meter: oRIon SN: 2330 Cal: 4];" Due: ,,]}‘

Final pH: q.o ‘o pH electr;)gg}"zp - 490 SN: /‘/045770 r

Gaswo? (77 ;5.9./) Ecorr: — 2.4 D Vv
Eapplied: Y, C.' v Potentiostat: £Z2 Y¥/I- 50 SN: §2 O 9,3 £

DVM: SN: v 3842474 Cal: I/I?//&’ Due: 4/4/”"
T/C or Thermometer: SN &4 £#-106
or Thermometer Cal: 4y [g)/ps’ Due: 4/.27// [

7%?222%% tho Al

v .;—b .~/
é = AVl S

Bl

L{zn[oLTc')_} sSsempe . Scw %J WM
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Slow Strain Rate Test
2.10M NaHCO3 : 0.5 NaCl

SSRMA22_SCW74

1500
Max Stress 641 MPa

1200 TTF 61 Hrs

900

Load (pounds)

600

300

0 : | 1
0 40 80 120 160 200 240 280 320 360 400
(Thousands)

Mill Annealed Time (seconds)

J4.2 = wookk g

7 8un= 2181825~ 60.6 h 4, 7% ,
JC) ot
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SLOW STRAIN RATE TEST

Objective: see page % Qﬁ
Specimen: MA Alloy 22 Swwing #20-03 g}-o;z./o? W
oy :zZaé - Bio
" -3-320b }
Solution: )( % L HT™ 2277 ('/ 270k

2104 WNePtls 61474 N 952987

Reagents measured with Model: W 5 SN: oé g g 3
Cal: ,/{/pb Due: 7/0/06

Counter Electrode: Reference Electrode: /5// 5 (16 v ;/” /( %
Cal Check vSCE : 4 344 v
rz ﬁ"} DVM: SN:  Cal: \o{ Due; \)“0
753173 AN e N gl
Initial pH: 7 ¢ pH Meter: ##/p0/ SN: 2330 Cal:,)ld Due: 4)’

Final pH: 4 p 4 pH electr?ggzjﬁv’?¢é SN: y4p 4579 P4

Gas:ﬂ/’? [fﬁffi /') Ecorr: - 50wl
Eapplied: 4 vy, s Potentiostat: £ 440 - S sn: qroWIE

DVM: SN: 442674 Cal: 1)y7/05~ Due: 2/9/0 b
T/C or Thermometer: SN d 4’5"—/0&
1 rmometer Cal: Q/d7/ﬂf Due: l“/j?/ﬂ L

Specimen Visual:

come ttwirs)

oo it fob

/ 4
A S 7

B
(,[21

« Too | Ss5ema2a_ Scw7S S
it )
)/,ib’/” b
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Slow Strain Rate Test
2.10M NaHCO3

SSRMA22_SCW?75

1500
Max Stress 629 MPa

1200 =~ TTF 58 Hrs
)
T 900
>3
(@]
RS>
g
o 600
|

300
0 / 1 | | ] Lt | | | |
0 40 80 120 160 200 240 280 320 360 400

(Thousands)

Mill Annealed Time (seconds)

[4.55 am =goo ks | .
T35cm= 2020625 56, | L\ Mﬁ\%
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SLOW STRAIN RATE TEST

Objective: see page #* 70

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001
M W/ ‘M 432’/
Solution: X Zé L HT#2277- 3-326b 0/17/0,1-
O.3M NaKeO, 1260} o 253957
2.5m Hell 54 S 05326/
nsm Kl $E03 Km0y 5842
2, /9#7 N d® 3,>f} ,{(}Pll 2323904

Reagents measured with Model: AN S SN: X F&3
Cal: 1757y & Due: ), /ot
Counter Electrode: Reference Electrode: /45//?546 zmll

Cal Check vSCE: A 294 )/
r’r %’/A’/ DVM: SN: _ Cal; )‘/‘,;Due ;40

B /53
Initial pH: 4‘—2 pH Meter: g2 /p2) SN: 2830 Cal: ;d i)ue ]}‘/0‘/

Final pH: /”/,{ pH e]ectrode s0- -59¢ SN: /;/44(74'& =
Gas: A/ 9’9’, ;’;1/) Ecorr: ~ ¢ fﬂ/n/
Eapplied: L/ 1V Potentiostat: = S2 ¢ Yy - o0 SN: G40 9,3 &

DVM: SN: 5 5 gspggs Cal: Jrybe Due: 44/ ¢
T/C or Thermometer: sN & 4 f ~/0 2
Cal: ‘{/,27/4_( Due: ¥-/j.7/yé |

Specimen Visual: .

- -
ARy M

f\‘:?\m;ﬁ ssemB a2 —Scw M
/,%097

)£ 4/0/
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Slow Strain Rate Test

0.3M NaHCO3; 0.5M NaCl; 1.5M KCI;.19M NaOH

SSRMA22_SCW76

1500 (
Max Stress 669 MPa

1200

i TTF 60 Hrs
900
600
300

0 e | 1 1 1 ﬁl 1 L 1
0 40 80 120 160 200 240 280 320 360 400
, (Thousands)

Mill Annealed Time (seconds)

{46 vm= Yoo Ko .
T.6% Cvmz 203458 = 5\3(01'\ / %
”/Z i ; / j//ﬂ{/



146

From: Bobby Pabalan [rpabalan@cnwra.swri.edu]
Sent:  Wednesday, October 12, 2005 4:17 PM

To: ‘Ken Chiang'

Cc: 'Yiming

Subject: solution composition for SCC tests

Ken,

Pan'

The following is the optimum solution composition (maximum dissolved Cl and total carbonate

at 95 C):
NaCl 0.1 mol’kg H20
KCI 6.25 mol’kg H20

NaHCO3 2.10 mol/kg H20I

NaOH 0.20 mol/kg H20.

The calculated pH at 95 C is 8.63. The calculated dissolved concentrations are:

aqueous
mol/kg H20
K+ 6.199
Na+ 2.380
Cl- 6.298
Total C 1.648
-bobby

From: Bobby Pabalan [rpabalan@cnwra.swri.edu]
Sent: Friday, October 07, 2005 4:56 PM

To: 'Ken Chiang'
Cc: Yiming Pan'

Subject: carbonate concentration of evaporated YM porewaters

Ken,

Per your request, attached is a file showing the range in
calculated carbonate concentrations for evaporated YM
porewaters.

--bobby

&1 QJMV\!; 6/i/06



Carbonate Conc. (at T=110 °C) of Evaporated YM Waters

Alkaline

Neutral

Brine Type

Ca-Cl

i I | ] | | | | | |

10-1°10° 108 107 10 10 104 103 102 10" 10° 10
HCO, + CO,? (moles/kg H,O)

Carbonate Conc. (at T=110 °C) of Evaporated YM Waters

Alkaline

Brine Type

A ! 1 L TR ) 1 ! | T N Y |

0.1 1.0 10.0
HCO, + CO,? (moles/kg H,0)

K. dwf

l/o
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T- 2506 Test SSRMA22_SCW77 was s crapped dae o
CDMQ%}(G(‘ \[\/\A\ﬁ%VtCl'—lD\'\ @ocrup.{'ezd AAXA).’?D\:\V\—A AlSO '}/‘44\['
\P\Ar\{\mwx p}kj jlkSS )Mbe SN Ce”w#s b?“o [Revt 1:/\5:?‘9 04.:

Qeu CA\ASIM(Aj ;M{Jfofer Purglkmj DC Qe[( /M/\.J Sc,lm*\'[&%
+o eUA\ODWP}'e. U\)J} l‘c-Les“' MMJ' l/Lloe( vxe,cl- 4’65‘L

SSRMA22 _SCw27A
Y - q"’?/S"O(.O
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Slow Strain Rate Test

Objective: see page 70

Specimen: MA Alloy 22 HT#2277-3-3266 SwRI Drawing # 20-03704-042-001

Solution:
2.10M NaHCO3 176.4g in 1000 mls. of D.I. water lot# 054010

Reagents measured with  Model: OHAUS SN: 2823
Cal: July 05, 06 Due: Jan. 05, 06

Counter Electrode: PT flag

Reference Electrode on cell: Silver/Silver Chloride with 3M KCL

Cal. Refrence Electrode: 13-620-52 SNN: 5003013P

Cal Check v SCE: Delta 35 mV

DVM: Fluke SN: 73980493  Cal: Feb. 07, 06 Due: Jul, 06, 07

pH Meter: Orion SN: 2330 Cal: Jul. 06, 06 Due: Jul. 06, 07
pH electrode: 13-620-296 SN: 5003095p

Initial pH: 8.41

Final pH: n/a

Gas: N2 99.9999%

Potentiostat: ESC 440-2 SN: 9209138
Ecorr: -73mV Eapplied: 415mV

DVM: Fluke  SN: 73980497 Cal: Jan. 06, 06 Due: Jan. 05, 07
Test Temperature: 95 deg. C

Strain Rate: 1.6 xj0 ° «r lof2¢ Job

File name: SSRMA22  SCW77

T/C or Thermometer: Fisher SN: 41523645 Cal.: 5/23/06 Due: 5/23/07

SN: 334 Cal: 04 /28/06 Due: 10/27/06
Specimen Visual:
( ec gl l")%L'  ue¥
Secondary cracking, brittle failure OMP 3
AL]* 4’0 us € &A’LA'-
Measurement @ fracture: Min. = .1125
Max. =.1150

0

jide
(0~ (1=
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Slow Strain Rate Test

Objective: see page 70
Specimen: MA Alloy 22 HT#2277-3-3266 SwRI Drawing # 20-03704-042-001

Solution:
2.10M NaHCO3 176.4g in 1000 mls. of D.I. water lot# 054010

Reagents measured with  Model: OHAUS SN: 2823
Cal: July 05, 06 Due: Jan. 05, 06

Counter Electrode: PT flag

Reference Electrode on cell: Silver/Silver Chloride with 3M KCL

Cal. Refrence Electrode: 13-620-52 SN: 5003013P

Cal Check v SCE: Delta 35 mV

DVM: Fluke SN: 73980493  Cal: Feb. 07, 06 Due: Jul, 06, 07

pH Meter: Orion SN: 2330 Cal: Jul. 06, 06 Due: Jul. 06, 07
pH electrode: 13-620-296 SN: 5003095p

Initial pH: 8.73
Final pH: 10.27

Gas: N2 99.9999%

Potentiostat: ESC 440-2 SN: 9209138

Ecorr: -226.3mV Eapplied: 415mV
Ept: -343.0 mV
DVM: Fluke SN: 73980497 Cal: Jan. 06, 06 Due: Jan. 05, 07

Test Temperature: 95 deg. C
Strain Rate: 1.6 x 7 °
File name: SSRMA22  SCW77A

T/C or Thermometer: Fisher SN:41523645 Cal.; 5/23/06 Due: 5/23/07
SN: 334 Cal: 04 /28 /06 Due: 10/27/06

Specimen Visual:

Secondary cracking, brittle failure

To-t1-0C



SSRMA22_SCW77A Test
2.10M NaHCO3

1200

800 +
600 -

Load (lIbs)

400 -
200 A

Max Stress 548 Mpa
1000 - TTF 43.9 Hrs.

159
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Slow Strain Rate Test

Objective: see page 70

Specimen: MA Alloy 22 HT#2277-3-3266 SwRI Drawing # 20-03704-042-001

Solution:
2.10M NaHCO3 176.4g in 1000 mls. of D.I. water lot# 054010

Reagents measured with  Model: OHAUS SN: 2823
Cal: July 05, 06 Due: Jan. 05, 06

Counter Electrode: PT flag

Reference Electrode on cell: Silver/Silver Chloride with 3M KCL

Cal. Refrence Electrode: 13-620-52 SN: 5003013P

Cal Check v SCE: Delta 35 mV

DVM: Fluke SN: 73980493 Cal: Feb. 07, 06 Due: Jul, 06, 07

pH Meter: Orion SN: 2330 Cal: Jul. 06, 06 Due: Jul. 06, 07
pH electrode: 13-620-296 SN: 5003095p

Initial pH: 8.88
Final pH: 10.43

Gas: N2 99.9999%

Potentiostat: ESC 440-2 SN: 9209138
Ecorr: -286.7 mV Eapplied: 415mV
Ept: -534.0 mV

DVM: Fluke  SN: 73980497 Cal: Jan. 06, 06 Due: Jan. 05, 07

Test Temperature: 95 deg. C
Strain Rate: 8.33 x 10~
File name: SSRMA22  SCW78

T/C or Thermometer: Fisher SN: 41523645 Cal.: 5/23/06 Due: 5/23/07
SN: 334 Cal: 04 /28 /06 Due: 10/27/06

Specimen Visual:
Secondary cracking, brittle failure, specimen broke close to edge of weld, some
discoloration noticed on one end of specimen.

Measurement @ fracture: Min.= .1135
Max.. = .1150

WA

yo - 1§ -0V
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2.10M NaHCO3

SSRMA22_SCW?78 Test

900 -
800 - Max Stress 446.7 Mpa
700 - TTF 74.2 Hrs.
T-g 600 -
= 500 A
® 400 -
o
~ 300 -
200 -
100 - J
O f T ¥ I T T — T T |. i — !
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
| Time (hrs)
L
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Slow Strain Rate Test

Objective: see page 70
Specimen: MA Alloy 22 HT#2277-3-3266 SwRI Drawing # 20-03704-042-001

Solution:
1.05M NaHCO3 88.2g in 1000 mls. of D.I. water lot# 054010

Reagents measured with  Model: OHAUS SN: 2823
Cal: July 05, 06 Due: Jan. 05, 06
Counter Electrode: PT flag

Reference Electrode on cell: Silver/Silver Chloride with 3M KCL

Cal. Refrence Electrode: 13-620-52 SN: 5003013P

Cal Check v SCE: Delta 26.5 mV

DVM: Fluke SN: 73980493  Cal: Feb. 07, 06 Due: Jul, 06, 07

pH Meter: Orion SN: 2330 Cal: Jul. 06, 06 Due: Jul. 06, 07
pH electrode: 13-620-296 SN: 5003095p

Imitial pH: 8.03
Final pH: 9.88

Gas: N2 99.9999%

Potentiostat: ESC 440-2 SN: 9209138

Ecorr: -371.9 mV Eapplied: 415mV

Ept: 71.2 mV

DVM: Fluke  SN: 73980497 Cal: Jan. 06, 06 Due: Jan. 05, 07
Test Temperature: 95 deg. C

Strain Rate: 833 x 10~

File name: SSRMA22 SCW79

T/C or Thermometer: Fisher SN: 41523645 Cal.: 5/23/06 Due: 5/23/07
SN: 334 Cal: 04/28/06 Due: 10/27/06

Specimen Visual:

Secondary cracking, brittle failure, some discoloration noticed on one end of
specimen.

Measurement @ fracture: Min. = .0990 A /
Max. = .1040 \\ \.\ %\
\ | Al

"y 07
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SSRMA22_SCW79 Test
1.05M NaHCO3

1200

Max Stress 634.9 Mpa
1000 - TTF 63.8 Hrs.

800 -
600 -

Load (Ibs)

400 -
200 -

0 T T | —

0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140
Time (hrs)
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Ken Chiang
SwRI-CNWRA

Phone: (210) 522-2308
Fax: (210) 522-5184
e-mail: Kchiang@swri.org

< 1/4 - 28 INF - 24
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SwRI DRAWING # 20-03704-042-001
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OV\ Dac. 15 Swsa‘l'ec LVDT was .Sl—',‘c[si'xj,m..ﬂ not
w el ‘(‘—“‘b ?(opefl\/ ; ?emwei A,M.h fc\okce,ol Seunso e LUDT,
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SSR Frame 1/ Div. 20
LVDT Calibration

Sensotec

Model: VL.7A

Part # : 060-3618-01

SN # : 1.4904500
Range: +/- 0.500 inches

1st 2nd 3rd

Gage | Gage Value | Computer Computer Computer

ID (inches) Reading Reading Reading

--------- 0 1.00 1.00 1.00
X369A 0.0625 0.93 0.93 0.93
Y242A 0.1251 0.87 0.87 0.87
Y455A, 0.2500 0.74 0.74 0.74
YB649A 0.5001 0.50 0.49 0.49
Y1898 1.0000 0.00 0.00 0.00

Calibration Gage Blocks: Pratt & Whitney

1L-20-Dle



Slow Strain Rate Test 169
Objective: see page 167

Specimen: MA Alloy 22 HT#2277-3-3266 SwRI Drawing # 20-03704-042-001
Heated to 870 deg. C

Solution:

Open Air

Reagents measured with  Model: n/a SN:n/a
Cal: Due:

Counter Electrode: n/a

Reference Electrode on cell: n/a

Cal. Refrence Electrode: n/a SN: n/a

Cal Check v SCE: n/a

DVM: n/a SN: n/a Cal: n/a Due: n/a

pH Meter: n/a SN: n/a Cal: n/a Due: n/a
pH electrode: n/a SN: n/a

Initial pH: n/a

Final pH: n/a

Gas: n/a

Potentiostat: n/a SN: n/a

Ecorr: n/a Eapplied: n/a

DVM: n/a SN: n/a Cal: n/a Due: n/a

Test Temperature: ambient
Strain Rate: 1.6 x 10 ¢
File name: BaselinetstSOHT

T/C or Thermometer: n/a SN:n/a Cal.:n/a Due:n/a
SN: n/a Cal: n/a Due: n/a

Specimen Visual:
N/A

Measurement @ fracture: Mm = 0955 in.
Max. =.0980 in.

1:5-\' WAS scnppeo\ A\M ‘l" LvDT bc\:ﬂb A»l"(u\le~(--\'¢n§'0“ 0‘(: |.00 :", 'SL“’“w haw b“"‘ 5"+@ S in Was

v\v\&\plg ‘\"o C.)\\c t.‘\" Ak‘\’k Lef LVDT (T'\ . b'F—leAwl) ‘Fef’{'\"lB&Hl"““ ‘G} ot ‘H‘\t 5(""“ g - \\MM

)- §- 077
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Slow Strain Rate Test

Objective: see page 167

Specimen: MA Alloy 22 HT#2277-3-3266 SwRI Drawing # 20-03704-042-001

Heated to 870 deg. C
Solution:
Open Air
Reagents measured with  Model: n/a SN:n/a
Cal: Due:

Counter Electrode: n/a

Reference Electrode on cell: n/a

Cal. Refrence Electrode: n/a SN:n/a

Cal Check v SCE: n/a

DVM: n/a SN: n/a Cal: n/a Due: n/a

pH Meter: n/a SN: n/a Cal: n/a
. pH electrode: n/a SN: n/a

Initial pH: n/a

Final pH: n/a

Gas: n/a

Potentiostat: n/a SN: n/a
Ecorr: n/a Eapplied: n/a

DVM: n/a SN: n/a Cal: w/a Due: n/a
Test Temperature: ambient

Strain Rate: 1.6 x 10 ™°

File name: Baselinetst§ 1HT

T/C or Thermometer: n/a SN:n/a Cal.:n/a Due: n/a
SN: n/a Cal: n/a Due: n/a

Specimen Visual:
N/A

Measurement @ fracture: Min. = .0960 in.
Max. = .1000 in.

Due: n/a
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Slow Strain Rate Test

Objective: see page 167

Specimen: MA Alloy 22 HT#2277-3-3266 SwRI Drawing # 20-03704-042-001

Heated to 870 deg. C
Solution:
Open Air
Reagents measured with  Model: n/a SN: n/a
Cal: Due:

Counter Electrode: n/a

Reference Electrode on cell: n/a

Cal. Refrence Electrode: n/a SN: n/a

Cal Check v SCE: n/a

DVM: n/a SN: n/a Cal: n/a Due: n/a
pH Meter: n/a SN: n/a Cal: n/a
pH electrode: n/a SN: n/a

Imitial pH: n/a
Final pH: n/a

Gas: n/a

Potentiostat: n/a SN: n/a

Ecorr: n/a Eapplied: n/a

DVM: n/a SN: n/a Cal: n/a Due: n/a

Test Temperature: ambient
Strain Rate: 3.33 x 10 ¢
File name: Baselinetst82HT

T/C or Thermometer: n/a SN:n/a Cal.:n/a Due:n/a

SN: n/a Cal: n/a Due: n/a

Specimen Visual:

N/A

Measurement @ fracture: Min. = 0.0840 in.
Max. = 0.0885 in.

Due: n/a
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Slow Strain Rate Test

Objective: see page 167

Specimen: MA Alloy 22 HT#2277-3-3266 SwRI Drawing # 20-03704-042-001

Heated to 870 deg. C
Solution:
Open Air
Reagents measured with  Model: n/a SN:n/a
Cal: Due:

Counter Electrode: n/a

Reference Electrode on cell: n/a

Cal. Refrence Electrode: n/a SN: n/a

Cal Check v SCE: n/a

DVM: n/a SN: n/a Cal: n/a Due: n/a
pH Meter: n/a SN: n/a Cal: n/a
pH electrode: n/a SN: n/a

Imitial pH: n/a
Final pH: n/a

Gas: n/a

Potentiostat: n/a SN: n/a

Ecorr: n/a Eapplied: n/a

DVM: n/a SN: n/a Cal: n/a Due: n/a

Test Temperature: ambient
Strain Rate: 833 x 10~
File name: Baselinetst83HT

T/C or Thermometer: n/a SN:n/a Cal.:n/a Due:n/a
SN: n/a Cal: n/a Due: n/a

Specimen Visual:
N/A

Measurement @ fracture: Min. = .0865 in.
Max. = .0960 in.

Due: n/a



Load {lbs)

BaselineTst83HT
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Slow Strain Rate Test

Objective: see page 167

Specimen: MA Alloy 22 HT#2277-3-3266 SwRI Drawing # 20-03704-042-001

Heated to 870 deg. C
Solution:
Open Air
Reagents measured with  Model: n/a SN:n/a
Cal: Due:

Counter Electrode: n/a

Reference Electrode on cell: n/a

Cal. Refrence Electrode: n/a SN: n/a

Cal Check v SCE: n/a

DVM: n/a SN: n/a Cal: n/a Due: n/a
pH Meter: n/a SN: n/a Cal: n/a
pH electrode: wa SN: n/a

Initial pH: n/a

Final pH: n/a

Gas: n/a

Potentiostat: n/a SN:n/a

Ecorr: n/a Eapplied: n/a

DVM: n/a SN: n/a Cal: n/a Due: n/a

Test Temperature: ambient
Strain Rate: 8.33 x 10~
File name: BaselineTst84HT

T/C or Thermometer: n/a SN:n/a Cal.:n/a Due:n/a

SN: n/a Cal: n/a Due: n/a
Specimen Visual:

N/A

Measurement @ fracture: Min.= .0885 in.

Max. = .0930 in.

Due: n/a
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Slow Strain Rate Test

Objective: see page 167

Specimen: MA Alloy 22 HT#2277-3-3266 SwRI Drawing # 20-03704-042-001

Solution:

Open Air

Reagents measured with Model: n/a SN:n/a
Cal: Due:

Counter Electrode: n/a

Reference Electrode on cell: n/a

Cal. Refrence Electrode: n/a SN: n/a

Cal Check v SCE: n/a

DVM: n/a SN: n/a Cal: n/a Due: n/a

pH Meter: n/a SN: n/a Cal: n/a

pH electrode: n/a SN: n/a

Initial pH: n/a

Final pH: n/a

Gas: n/a

Potentiostat: n/a SN: n/a

Ecorr: n/a Eapplied: n/a

DVM: n/a SN: n/a Cal: n/a Due: n/a

Test Temperature: ambient

Strain Rate: 8.3 x 10 ™

File name: BaselineTst1Frame3

T/C or Thermometer: n/a SN:n/a Cal.: n/a Due: n/a

SN: n/a Cal: n/a Due: n/a

Specimen Visual:
N/A

Measurement @ fracture: Min.= .0860 in.
Max, = .0915in.

Due: n/a

/Of\
L/ l%
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[/{5-07)

sysllam

SSR Frame 1/ Div. 20

LVDT Calibration
Sensotec
Model: VL7A
Part # : 060-3618-01
SN # : 1L4904500
Range: +/- 0.500 inches
1st 2nd 3rd
Gage | Gage Value | Computer | Computer Computer
ID (inches) Reading Reading Reading
------------ 0 1.00 1.00 1.00
X369A 0.0625 0.93 0.93 0.93
Y242A 0.1251 0.87 0.87 0.87
Y455A 0.2500 0.74 0.74 0.74
Y649A 0.5001 0.50 0.49 0.49
Y189B 1.0000 0.00 0.00 0.00
Calibration Gage Blocks: Pratt & Whitney

doMpWILCf % MM/AK were dfjn#o/éa/ new



SSR LoadCell Calibration

181

Frame # 1

Cal'd By A. Faz

Cal Date 11-13-07

Cal Due Date 11-13-08

Model Serial No.
Display Antec (Property of GED 3143) pc121547
LoadCell Display Interface Inc. 9840 20096
LoadCell 1610AJH-5K 263895
Cal Due Date 15-May-08
Multiplier Zero Offset
Cal Factors 1172 69.00000
Cal'd Readout PC Display Cal'd Readout PC Display Cal'd Readout PC Display
0 -0.25 -0.292 0.15 0.387 0.10 -0.614
F 500 499.75 499.56 500.95 499.689 500.65 499.974
1000 1000.05 998.125 1000.15 998.197 1000.70 999.713
1500 1500.05 1497 484 1500.20 1498.484 1500.25 1498.972
L 2000 2000.75 1998.467 2000.10 1997.823 2000.45 1999.089
r 2500 2500.25 2498.706 2500.35 2497.919 2500.35 2409.743
3000 3000.55 2999.038 3000.55 2997.929 3000.60 3000.103
3500 3500.55 3499.405 3500.45 3498.975 3500.35 3500.163

Ik

ek
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Slow Strain Rate Test

Objective: see page 70

Specimen: MA Alloy 22 HT#2277-3-3266 SwRI Drawing # 20-03704-042-001

Heated to 870 deg. C

Solution:
Ambient Air

Reagents measured with  Model: n/a SN:n/a
Cal: Due:
Counter Electrode: n/a
Reference Electrode on cell: n/a
Cal, Refrence Electrode: n/a SN: n/a
Cal Check v SCE: n/a
DVM: n/a SN: n/a Cal: n/a Due: n/a
pH Meter: n/a SN: n/a Cal: n/a
pH electrode: n/a SN: n/a
Initial pH: n/a
Final pH: n/a
Gas: n/a
Potentiostat: n/a SN: n/a
Ecorr: n/a Eapplied: n/a
DVM: n/a SN: n/a Cal: n/a Due: n/a
Test Temperature: ambient
Strain Rate: (60 sec.) 1.67 x 10 7
File name: BaselineTst85HT
T/C or Thermometer: n/a SN:n/a Cal.:n/a Due: n/a
SN: n/a Cal: n/a Due: n/a

Specimen Visual:
N/A

Measurement @ fracture: Min.= .0935 in.
Max. = .0975in.

Due: n/a



Slow Strain Rate Test

Objective: see page 70

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001
Heat #: 2277-3-3266

Solution: .5L DIH20

2.1M NaHCO3 88.18¢g Lot # 073814
0.5M Na(Cl 14.65g Lot # 062055
1.5SM KCl1 5591g Lot # 035662
0.19M NaOH 3.81g Lot # 062634

Reagents measured with: Model: OHAUS SN: 12291125202189P
Cal: Aug. 10,2007 Due: Aug. 10.2008

Counter Electrode: PT flag

Reference Electrode on cell: Silver/Silver Chloride with 3M
Refrence Electrode: KCL 13-620-52 SN: 5003013P
Cal Check v SCE: Delta 35 mV

DVM: Fluke SN: 85870565  Cal: Apr. 25, 2008 Due: Apr. 25, 2009

pH Meter: Orion 720A SN: 003368 Cal: Jan. 24, 2008 Due: Jan. 24, 2009

pH electrode: 13-620-296 SN: 6261198p
Initial pH: 9.16
Final pH 10.852

Gas: N2 99.9999%

Potentiostat: ESC 440-2 SN: 9209138
Ecorr: 8mV Ept: -234mV Eapplied: 416mV

Test Temperature: 94.2 deg. C
Gas: N2 99.999%
Strain Rate: 1.6666667 x 10-7

Thermometer: Fluke 2190A Cal.: Apr. 24,2008 Due: Apr. 24,2009

T/C SN: 334 Cal: Apr. 25, 2008 Due: Oct. 25,2008

Measurement @ Fracture: Min.: .0935” Max.: .1005”
Specimen Visual: ’

183
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Slow Strain Rate Test

Objective: see page 70

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001
Heat #: 2277-3-3266

Solution: .5L DIH20

2.1M NaHCO3 88.18¢g Lot # 073814
0.5M NaC(Cl 14.65g Lot # 062055
1.5M KCl 5591g Lot # 035662
0.19M NaOH 3.81g Lot # 062634

Reagents measured with: Model: OHAUS SN: 12291125202189P
Cal: Aug. 10,2007 Due: Aug. 10. 2008

Counter Electrode: PT flag
Reference Electrode on cell: Silver/Silver Chloride

Refrence Electrode: KCL 13-620-52 SN: 5003013P
Cal Check v SCE: Delta 27 mV
DVM: Fluke SN: 85870565 Cal: Apr. 25, 2008 Due: Apr. 25, 2009

pH Meter: Orion 720A SN: 003368 Cal: Jan. 24, 2008 Due: Jan. 24, 2009
pH electrode: 13-620-296 SN: 6261198p

Initial pH: 8.695

Final pH 9.897

Potentiostat: ESC 440-2 SN: 9209138
Ecorr: -254mV Ept: -115mV Eapplied: 301mV

Test Temperature: 94.4° C

Gas: N2 99.999%

Strain Rate: 1.6666667 x 10-7

File Name: SsrMA22 SCW 87HT300mV

Thermometer: Fluke 2190A Cal.: Apr. 24,2008 Due: Apr. 24, 2009
T/C SN: 334 Cal: Apr. 25,2008 Due: Oct. 25, 2008

Measurement @ Fracture: Min.: .0810” Max.: .0880”
Specimen Visual:

A .
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Slow Strain Rate Test

Objective: see page 70

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001
Heat #: 2277-3-3266

Solution: .5L DI H20

2.1IM NaHCO3 88.18¢g Lot # 075559
0.5M Na(l 14.65g Lot # BO113819A
1.5SM KCl 5591g Lot # 035662
0.19M NaOH 3.81g Lot # 062634

Reagents measured with: Model: OHAUS SN: 12291125202189P
Cal: Aug. 11,2008 Due: Aug. 11.2009

Counter Electrode: PT flag
Reference Electrode on cell: Silver/Silver Chloride

Refrence Electrode: KCL 13-620-52 SN: 5003013P
Cal Check v SCE: Delta 16 mV
DVM: Fluke SN: 85870565 Cal: Apr. 25, 2008 Due: Apr. 25, 2009

pH Meter: Orion 720A SN: 003368 Cal: Jan. 24, 2008 Due: Jan. 24, 2009
pH electrode: 13-620-296 SN: 6261198p

Initial pH: 8.672

Final pH 10.576

Potentiostat: ESC 440-2 SN: 9209138
Ecorr: -342.7mV Ept: -79.2mV Eapplied: 201mV

Test Temperature: 94.7° C

Gas: N2 99.999%

Strain Rate: 1.6666667 x 10-7

File Name: SstMA22 SCW 88HT200mV

Thermometer: Fluke 2190A Cal.: Apr. 24,2008 Due: Apr. 24, 2009
T/C SN: 334 Cal: Apr. 25,2008 Due: Oct. 25,2008

Measurement @ Fracture: Min.: .1035” Max.: .1070”
Specimen Visual:

L A%
G.3- 08
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Slow Strain Rate Test

Objective: see page 70

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001
Heat #: 2277-3-3266

Solution: .5L DI H20

2.1M NaHCO3 88.18g Lot # 075559
0.5M Na(Cl 14.65¢g Lot # BO113819A
1.SM KC1 5591g Lot # 035662
0.19M NaOH 3.8lg Lot # 062634

Reagents measured with: Model: OHAUS SN: 12291125202189P
Cal: Aug. 11,2008 Due: Aug. 11.2009

Counter Electrode: PT flag
Reference Electrode on cell: Silver/Silver Chloride

Refrence Electrode: KCL 13-620-52 SN: 5003013P
Cal Check v SCE.: Delta 21 mV
DVM: Fluke SN: 85870565 Cal: Apr. 25, 2008 Due: Apr. 25, 2009

pH Meter: Orion 720A SN: 003368 Cal: Jan. 24, 2008 Due: Jan. 24, 2009
pH electrode: 13-620-296 SN: 6261198p

Initial pH: 8.783

Final pH 10.063

Potentiostat: ESC 440-2 SN: 9209138
Ecorr: -343.2mV Ept: -1.5mV Eapplied: 101mV

Test Temperature: 94.7° C

Gas: N2 99.999%

Strain Rate: 1.6666667 x 10-7

File Name: SsrMA22 SCW 89HT100mV

Thermometer: Fluke 2190A Cal.: Apr. 24,2008 Due: Apr. 24, 2009
T/C SN: 334 Cal: Apr. 25, 2008 Due: Oct. 25,2008

Measurement @ Fracture: Min.: .0880” Max.: .0970”
Specimen Visual:





