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Confinue. from Notebsok 615

Initial Scientific Notebook Entry for Corrosion Resistant Material
Potentiostatic Tests, Potentiodynamic Tests, Slow Strain Rate Tests

Title: Potentiaostatic tests, polarization tests, slow strain rate tests.
Test Performed by: Kuang-Tsan Kenneth Chiang

Objective: Study the effect of Bicarbonate [HCO5], Carbonate [Cng']
Nitrate [NO5] to Chloride [Cl'] concentration ratio in simulated groundwater
on stress corrosion cracking susceptibility of mill-annealed Alloy 22 and
Alloy 22 weldments.

Equipment: EG&G Versastat Serial Number 20104. EG&G Model 352
corrosion software. NEC 586 computer. Keithley Electrometer Model 614
SN 55538 or equivalent. ASTM G-5 Polarization Cell. Large 2 L glass cells
with Teflon tops. Electrochemical Impedance Spectroscopy system
including Solaritron 1260 FRA and Solaritron 1287 Potentiostat. ESC 440
multichannel potentiostats with National Instruments Labview data
acquisition software or Strawberry Tree data acqusition software.

Materials: Mill-annealed Alloy 22, gas metal-arc welded Alloy 22, gas
tungsten-arc welded Alloy22

Specimen Specifications: Cylindrical CPP specimens 1.195”x.250” and
slow strain rate specimens.

Measurement Parameters: Current and Potential as described in TOP-008.
Temperature of solution +2°C.

Required Level of Accuracy: Potentials +5SmV. Current less than 0.1
microamp.

Uncertainty and Source of Error: Current density calculated as current
divided by sample area. Actual current density of corroding areas is not
determined. Resolution limit of data acquisition systems may limit accuracy
of passive current density measurements.
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i 1 | |
Slow Strain Rate Testing of MA Alloy 22
Test ID Solution Composition pH Initial |pH Adj'd pH Final |Eapp(mV) Max Stress (Mpa) |TTF(hrs) | RA(%) | % Elong | SCC?
|
SSRMA22_SCWwW28 0.5M NaCl; 71MKCl 7.4t 7.87] not adj'd 9.36 400 560 39 55.9 444 Y
doomy 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
40 My ( ] 3EmMd|
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 85.2| N
SSRMA22_SCW32 SCW  MAwW A" 7.73 8.31 8.85 400 674 38 65.9 416/ N
SSRMA22_SCW33 | 1.05M NaHCOS; 0.5M NaCl 8.58| not adj'd 9.81 400 652 33 30 366 Y
Hed myY 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
‘ l
SSRMA22_SCW35 AIR - GMAW #12B N/A N/A N/A N/A 753 45 48.2 50.4| N/A
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THERMALLY AGED PROCEDURE

Quanity/Specimens = GTAuw 14 BYC - GTAW /IS 8YL -~ GTAW (L BYC
Sioe ers 1S BwC Ste G b BeC
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(/]
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Cmqﬂ‘f’rwé ?Crom N’d‘f{bbok' No. 615

SLOW STRAIN RATE TEST
Objective: see page #5 ﬂ mh/ é/ﬂ

Specimen: MA Alloy 22 SwRI Drawing # 20-03704-042-001 wb\_gc@

S s I LA pr |u[ob
Solution: X [ M , 22T1-3~ 3;/::3+d;:8'3/ﬂ K711 8GL

s
64EL o Kl 0;;:’73 96,2845 04,94
S 31 q thel v4i7>) 5.#43; NaF §F/8TF
8.IS2 ¢ Makly piofU S ot
| K 2,59 255 f.6%
2070 Moy SPy 035HS/ p7 227

Reagents measured with Model: S & SN: X85 %
Cal: o TAW P8~ Due: /4 TUL 28"

Counter Electrode: /Z % Reference Electrode: /&5 /Az;dg ‘,/j/” Y 4 é(/
“S Lo

Gas: Aé (ff,;; 9’) Ecorr:
e d Eapplied: 415, / Potentiostat: s~z Yy -2 SN: 48 97/3?

el 5400 s

Loyt Crnl EPin, @‘W) e

e 0 .\1‘\\&

T b SSRMA L. ScuiH]

K c&@g 4/ifo€
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Slow Strain Rate Test
SCwW
Test SSRMA22_SCW41

1200 Max Stress 669 MPa
TTF 50 Hours

900 -

600 [~

300 -

0 | | I l ] ] 1 | |

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

. Time (seconds)
welded specimen GMAW #144°

. C
aged at 1125°C for 20 minutes wlu)a$
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SLOW STRAIN RATE TEST

Objective: see page #5 g l" ﬂf/z)//l ﬂ—f’ﬁ‘/(/ y /u/ A

—-01 351-00)
Specimen: MA Alloy 22 SwRI Drawing # 20 42 001

Wéﬁ-ﬁéﬂ—
Solution: j 3- 39.‘];. wyﬁ/xu‘ﬂ] el L;IO/N

«gfwﬂ% 42._@ @ /48T

Model:
Cal:

Reagents sured with

Due

Counter Electrode:
Gas: Ecorr:
Eapplied: Potentiostat:

Specimen Visual:

g% 4,307 87

2 \ oo
g e S3@MW 22— scwuz 2

/f%ﬂ i



Load (pounds)

Slow Strain

Rate Test

Ambient Air

Test SSRMA22_SCW42

1500

1200

900

600

300

Max Stress 747 MPa
TTF 49 Hours
L.
0 | | 1 | 1 1 L |- L
0 30 60 90 120 150 180 210 240 270 300
(Thousands)

welded specimen GTAW #14A
aged at 1125°C for 20 minutes

Time (seconds)
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SLOW STRAIN RATE TEST slajo<C

7D add

o6ood~01-321707 [
Specimen: MA Alloy 22 SwRI Drawmg # 20-0830=04200— (S TAW M\Oco ge
b\:ﬂ\bL

2277 3 3292 O¥3 971 861

Solution: %M 4 ﬂ&/ @ /4 (Gl AN
e e T 2

eagents measured with Model: SN:
Due:

Objective: see page #5

Counter Electrode:
Gas: Ecorr:

Eapplied: Potentiostat:

Specimen Visual:
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Slow Strain Rate Test
Ambient Air

Test SSRMA22_SCW43

1500
Max Stress 719 MPa
1200
TTF 46 Hours

900
600
300

O | 1 | | | | | | ]

0 30 60 90 120 150 180 210 240 270 300

(Thousands)

Time (seconds) :
welded specimen GTAW #14B

aged at 1125°C for 20 minutes
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SLOW STRAIN RATE TEST

Objective: see page #5

Specimen: MA Alloy 22 SwRI Drawing # 20-06002-01-321-001 G TAW M\ocp o /
: o2

Solution: X/A 22711 3-3292 wmnj/)l\;l‘i‘”b@“
WL ,243 bo Z;W{{QJ A/ 507 /0,38 ﬂfﬂ/bl
doct 204§ blosr 89 4y s 4810 Digs8
Hoslt, Y384 UjO20609  Aalg /ST Wi

Reagents measured with Model: OrP "(’S SN: 2 9?3
Cal: ;4 TV 0s Due: )4 JUL 08

Counter Electrode: /Dt fg?»Reference Electrode: /9— 5 /4 9 L "/ in et

Gas: // /;;;;> Ecorr: ?
%lapphed .w{ / _S’ / Potentiostat: 2~¢ ¢/ (/yp -;L SN: qj 0 4[3?

Specimen Visual:

by _4X. W%MZZ

-6 -1
e = A% S

o Affesnes Llrar AV.and 95°C

zé,&! CERMALE _SCuw Y /ﬂ ﬂ[)/ : {

e
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Slow Strain Rate Test
SCW

Test SSRMA22_SCW44
1500

1200 -

900

600

300

0 | 1 ] ] ] ] ] ] |

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

Time (seconds)
welded specimen GTAW #15B
aged at 1125°C for 20 minutes
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SLOW STRAIN RATE TEST dT/Q’L(/ l 6’(:
Objective: see page #5

Specimen: MA Alloy 22 SwRI Drawing # 20-06002-01-321-001 beloes E“ﬂ:ﬂ'//""

Meny~ =
“3-32G2 wwa/mmmcou
Solution: & / L‘ZZ\, 22717

‘ "D
Mall. 16083 ﬁfmf?’ o 924

PaBCo, 440y g Wpri$58 e 198

Wetsl RS G [ P9) €4S
$E D) uﬂm §§7%
Reagents measured with Model: /##% § SN: 2£€£S
Cal: ,y g (™ Due: /4 Jut 98

Counter Electrode: Pt 5‘ Reference Electrode: 45//45% o/Im xee
‘%‘*ﬂ‘—d

Gas: // (fé'—fff/ Ecorr ~302 m 4

Eapplied: t—'é//s ,.,V Potentiostat: £C ¢ l/llov.;l SN: 4,?9 915 &

Specimen Visual:

4l 224 Wf TC ofsl Lot 33 0l 2pu-fF
g 176 Dum # g10b5?  Cak SPfps™—SJn/0%
S lpmesTain @ 9572 (A )
€= s.axpts”
Test sSEMB 22 - STw S



Load (pounds)
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Slow Strain Rate Test
1.05M NaHCO3; 0.5M NaCl; 0.19M NaOH; 1.5M KCI

Test SSRMA22_SCWA45

1500
Max Stress 657 MPa
1200
TTF 56 Hrs
900
600
300
0 | | I | | | -I ] N
0 30 60 90 120 150 180 210 240 270 300
(Thousands)

Time (seconds)
welded specimen GTAW #15C

aged at 1125°C for 20 minutes

N
//,%Og/q/ﬁ
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THERMALLY AGED PROCEDURE

Quanity/Specimens = (Q> C-2a-  y# 2277- 332k ¢ (e CX Sea '
m%\;‘“t:"‘b,. & Slow Sleain Vet Sfee.;mc—\_g - Aona_ QCA‘M%»)\'M. Sf”""u“

OVEN= L-'o\a\\oen} Mosel £aonar SV $1333

0
OVEN SETPOINT= 94 ¢

0
OVEN TEMPERATURE= J 4 C

Measurement taken with OMEGA MICROPROCESSOR THEMOMETER MODEL# HHzL
SN#= T-S4its  CAL= 5//vﬁr DUE= “/N/or

Thermocouple=

SN#= 330 Cal= 2-/2,/0{ Due = 8‘/2/05-

AMOUNTOF TIME = 30 min  then  Waten  Quenchee,

DETAILS= Al Specimens placco Tals  Oun M $he Same
e Pelo Lo 30 min = lose &F 6° Cuom
[\ Y &c_'ma ope~ § nin Yo Reach Back. Cp Yo
St Rt Tempeasloe - Hhew wsln Quade

. 6&\0«7{

5720/0 ("‘-



45
Defaids of Eguapmend Colibradion ard Perfivmomee Verrficadion.

SSRT s trumend Cod tbaakion for Slow § fram. Rale Teds par gApP-0Iq.

lﬁstitute Calibration Laboratory Instruments Processed:

Action Performed: CHECKIN Date: 5/19/2005

Asset Charge Code Workorder  Model Manufacturer Description Serial Number
011659  00751.006 1.20 303064334 TYPEK DURQ-SENSE  THERMOCOUPLE 0003
Total Number of Instruments Processed: 1

MARCH 19, 2004

THE GAGE BLOCKS LISTED BELOW WERE MEASURED IN BUILDING #162
LOCATED ON SOUTHWEST RESEARCH INSTITUTE CAMPUS. THE
TEMPERATURE WAS 70 DEGREES AND HUMIDITY OF 60 PERCENT.

0-1 DIGITIAL MICROMETER (ASSET# 009976, SERIAL #2191790) WAS USED TO
TAKE THE MEASUREMENTS AND HAS A CALIBRATION DUE DATE OF JAN.

15, 2005.
L
GAGE BLOCK # DIMENSION MEASURED
1/16 P&W X369A .0625
1/16 P&W X379A 0624
125 P&W Y242A .12505
250 P&W Y455A .2500
500 P&W Y694A .5001
1.000 P&W Y189B 1.0000

®%1 WALTER L. SMITHSON
& IQA Sr. INSPECTOR

i1 oy
C/15[ ¢
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SOUTHWEST RESEARCH INSTITUTE
CALIBRATION LABORATORY
MEMORANDUM
To: DARRYL WAGAR DIV18 B128

From: Walt Hili, Metrology Group Leader
Institute Calibration Laboratory

Subject:  Status of Calibration Supplier

Manufacturer/Model: MOREHOUSE 10,000 LBF

Description: PROVING RING
Serial Number: 3668C-709
Asset Number: (00748

Work Order Number: 444061883

Date Calibrated: December 30, 2004
Supplier: MOREHOUSE, YORK PA - A2LA - 717 843-0081
Remarks: Morehouse Report # 3668CL3004.

Supplier is on the Approved Suppliers List (ASL).
() Supplier is not on the Approved Suppliers List.
( & Calibration is ISO 17025 accredited.
() Calibration is not ISO 17025 accredited.
() There is no known supplier to meet ISO 17025 accreditation at this time.

Please notify the Institute Calibration Laboratory, extension 5215, of any discrepancies with the item or calibration
documentation.

Attachment(s) l

m:\nonasl2.rpt Rev 7 Dec 01

Cehic)et



"As Returned"

Certificate of Calibration

and Traceability to the
Enited States National Institute of Standards & Technology

MOREHOUSE INSTRUMENT CO.
SERIES 100: PROVING RING, SERIAL NO. 3668C
10,000 LBF CAPACITY, TENSION & COMPRESSION

The above identified instrument was calibrated in accordance with Section 7 of the American Society for
Testing and Materials (ASTM) specification E74-02 entitled, “Standard Practice of Calibration of Force-
Measuring Instruments...”. We could not provide an "As Received” calibration due to the condition of
the Proving Ring when it was returned to us. This calibration is in conformance with the requirements of
Morehouse QAM Rev.7, dated 12/04/00, ISO/IEC 17025, and ANSI/NCSL Z540.1.

The result of this calibration as determined by statistical analysis according to Section 8 of ASTM E74-
02, is as follows:

Uncertainty  Resolution
Tension: 1.57 Lbf 0.60 Lbf
Compression: 1.61 Lbf 0.58 Lbf

This is within the Manufacturer's tolerance of 5.00 Lbf.

Calibration data is correct for a temperature of 23 degrees C. For a temperature of t degrees C, the values
.of the calibration factor should be corrected for temperature using the following formula.

dz3 = d;- .00027 x ((t-23) x dp)

Where: dz; = deflection at a temperature of 23 degrees C.
d; = deflection at a temperature of t degrees C.
t = temperature, degrees Celsius.

This calibration is certified traceable to the United States National Institute of Standards & Technology
according to the following documentation and calibration apparatus used:

Dead Weight Force Machine S/N M-4644 NIST Lab No. 822/255038-95

Uncertainty of Force Standard used to perform this calibration did not exceed +/- 0.002% of applied load

Date Calibrated:
February 16, 2004
Report No: 3668CB 1604

MOREHOUSE INSTRUMENT COMPANY, INC.
FORCE CALIBRATION LABORATORY
1742 SIXTH AVENUE
YORK, PA 17403-2675 U.S.A.

PHONE: 717 / 8430081

FAX: 717 7/ 8464193
WEB .| www.morehouseinst.com

This Certificate shall not be reproduced except in full, without written approval from Morehouse Instrument Company, Inc.

K1 Doy

é/}s'“/ 2
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Load Cell Calibration

Frame No. 1 Date: _ 4/4/2005
Load Cell S/N: 732329
Morehouse Proving Ring S/N: 3668C-709
LastCal.: _ 12/30/2004 Next Cal: _12/30/2006
Moorehouse | Adj. Moorehouse Chart
Load Ring Ring Wis. Meter Computer | Table Wts.
0 4.0 0.0 0.0 -3.7 0
600 54.2 50.2 599.7 594.7 593
1200 105.7 101.7 1198.0 1194.6 1201.7
1800 155.7 151.7 1791.4 1789.2 1794.2
2400 204.3 200.3 2376.1 2376.2 2371.6
3000 252.3 248.3 29514 2952.4 . 2943.2
3600 300.5 296.5 3522.6 3524.1 3518.5
4200 348.0 344.0 4091.0 4093.0 4086.9
4800 395.0 391.0 4652.7 4655.7 4650.7
5000 425.0 421.0 5010.7 4995.0 5011.3
4800 400.3 396.3 4716.0 4719.0 47144
4200 361.0 357.0 42373 4239.2 4242.7
3600 313.7 309.7 3697.4 3699.2 3676.3
3000 264.0 260.0 3081.6 3083.1 3082.7
2400 2125 208.5 2465.4 24654 2469.1
1800 160.6 156.6 1849.4 1847.5 1852.3
1200 108.0 104.0 1232.5 1229.5 1228.9
600 56.0 52.0 615.1 610.1 614.2
) 4.0 0.0 24 1.5 0.0
Load Cell Calibration
Frame No. 2 Date: 4/4/2005
Load Cell S/N: 732328%
Morehouse Proving Ring S/N: 3660C-709
Last Cal.; 12/30/2004 Next Cal: 12/30/2006
Moorehouse [Adj. Moorehouse Chart
Load Ring Ring Wts. Meter Computer Table Wts.
0 4.0 4.0 0.7 2.1 0
600 51.3 51.3 563.2 562.1 558.6 ’
1200 100.6 100.6 11371 1136.5 11413
1800 148.4 148.4 1711.4 1710.3 1707.6
2400 197.0 197.0 2283.4 22824 2284.7
3000 245.0 245.0 2856.1 2855.1 2856.1
3600 293.3 293.3 3429 3427.2 3432.5
4200 340.0 340.0 4001.2 3999.1 3991.1
4800 387.0 387.0 4575.2 4572.3 4554.7
5000 420.0 420.0 4958.8 49558 4951.1

[

[ 4800 385.0 385.0 4578.3 4575.3 4500.6
4200 339.9 339.9 4007.3 4004.8 3870.2
3600 2920 292.0 3435.3 3433.5 3417
3000 243.3 243.3 2862.6 2861.5 2835.9
2400 195.0 195.0 2286 2288.6 2260.9
1800 148.0 148.0 1718.5 1716 1702.8

1200 100.6 100.6 1142.2 1140.7 1141.3

[ 600 52.0 52.0 567.3 561.6 566.9

o 4.0 4.0 0 2 0

K. (/LL‘%

YAVEE
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Load Cell Calibration

Frame No. 3 Date: 4/4/2005
Load Cell S/N: 789126
Morehouse Proving Ring S/N: 3668C-709
Last Cal.: 12/30/2004 Next Cal: 12/30/2006
Moorehouse |Adj. Moorehouse Chart
Load Ring Ring Wts. Meter Computer Table Wts.
0 4.0 0 0.0 -2.0 0.0
600 53.3 49.3 575.3 ‘574.5 582.5
1200 103.6 99.6 1157.8 1156.7 1176.8
1800 153.5 149.5 1740.7 1739.3 1768.1
[ 2400 200.1 196.1 2322.7 2319.0 2321.6
3000 247.3 243.3 2840.1 28394 - 2883.6
3600 287.3 283.3 3304.5 3304.2 3360.8
4200 3324 328.4 3830.5 3830.4 3900.1
4800 355.6 351.6 4102.2 4102.2 4178.0
[ 5000 374.8 370.8 4328.4 4328.9 4408.2
\
| 4800 367.6 363.6 4244.2 4243.1 4321.9
| 4200 342.7 338.7 3949.7 3949.9 4023.4
3600 302.0 298 3481.8 3481.7 3536.5
3000 250.3 246.3 29100 2809.1 2919.3
2400 203.8 199.8 2327.2 2325.6 2365.6
1800 163.3 149.3 1743.7 1742.8 1765.7
1200 103.4 99.4 1161.6 1160.6 1174.4
600 53.5 49.5 577.9 577.0 584.6
0 4.0 0 -0.9 -1.5 0.0
Load Cell Calibration
Frame No. 4 Date: 4/4/2005
Load Cell S/N: 789127
Morehouse Proving Ring S/N: 3668C-709
Last Cal.: 12/30/2004 Next Cal: 12/30/2006
Moorehouse |Adj. Moorehouse Chart
Load Ring Ring Wits. Meter Computer Table Wts.
0 4 0.0 0.4 0.2 0.0
600 48.3 443 532.6 5316 623.2
1200 96.5 92.5 1091.6 1090.6 1092.8
1800 143.0 139.0 1640.7 1639.7 1643.5
[ 2400 188.3 184.3 2184.9 21824 2181.3
[ 3000 234.5 2305 27275 2726.4 2731.0
[ 3600 279.5 275.5 3265.1 3268.1 3267.7
| 4200 324.0 320.0 3803.3 3802.6 3799.6
4800 367.0 363.0 4332.4 4331.6 4314.7
5000 396.2 392.2 4672.2 4671.3 4665.1
4800 370.5 366.5 4389.4 4389.3 4356.7
4200 336.4 3324 3944.0 3943.0 3948.0
3600 298.4 294.4 3480.5 3479.3 34934
3000 252.6 248.6 2945.2 2944.7 2946.7
2400 202.4 198.4 2349.0 2347.0 2349.0
1800 149.0 145.0 1758.0 1761.1 1714.7
1200 102.0 98.0 1158.0 1156.5 1157.9
600 51.5 47.5 561.3 560.4 561.0
0 4.0 0.0 2.3 1.6 0.0
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SLOW STRAIN RATE TEST

Objective: see page #5

Specimen: MA Alloy 22 SwRI Drawing # 20-06002-01-321-001

C24  mitl apmeetic
Solution: WI(/"V‘V Wd H-f“*j)"l")* 3-32Lb

boder T @

Reagents measured with Model: SN:
Cal: Due:

Counter Electrode: Reference Electrode:
Gas: Ecorr:
Eapplied: Potentiostat:

Specimen Visual:

= £ Yy 5

3”5'9”)0,'

Nak&év SSRMAL2_ Scw Y j %W

7/( 5



Load (pounds)
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Slow Strain Rate Test

Ambient Air
Test SSRMA22_ _SCW46

1500

1200

900

600

300

Max Stress 758 MPa
TTF 59 Hrs

|
0 30

0

60

90 120 150 180 210 240 270 300
(Thousands)

Time (seconds)

C22 Mill Annealed Not Welded

it ) Mkl



SLOW STRAIN RATE TEST

Objective: see page #5

Specimen: MA Alloy 22 SwRI Drawing # 20-06002-01-321-001

cwmﬂw/ v ‘
Solution: );/ﬁ ?Z’C j/ Jpre
e # 1-33%2606  See Fb_d{-l—{q B(:Tnlot.
e i o

Model: SN:
Cal: Due:

Reagents meas

Counter Electrode: ference Electrode:

Gas: Ecorr:
Eapplied: Potentiostat:

Specimen Visual:

W/@Zmﬁ

~b
60:34,‘23!// s

g\ SSemA 2 Scwu) %ﬂ) ¢
7//r



Load (pounds) |

Slow Strain Rate Test

Ambient Air
Test SSRMA22_SCW47

1500
Max Stress 775 MPa TTF 70 Hrs

1200

900

600

300

0 | | | ] | I | | L
0 30 60 90 120 150 180 210 240 270 300
(Thousands)

C22 Mill Annealed Not Welded
Aged 870 C - 30 minutes

Time (seconds)
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SLOW STRAIN RATE TEST

Objective: see page #5

Specimen: MA Alloy 22 SwRI Drawing # 20-06002-01-321-001
Solution: s 2 27 J->-32bkb 5‘9‘.\1{\ Y [w(//a/ éJ

LM Mottty 884%¢ Ao¥ mOYUSAX | [
b6.§M  Nall 14.305’ LF-w oYSFoY
1 Sm KL ///¢7f'} LjPa 0HYSEDS

L
pHy =804d  pHg 21037 00Ut iy x 0330

Reagents measured with Model: &m; SN: X f f 3
Cal: s Jaa' 08 Due: ,4 J#H< o<

Counter Electrode: /‘0‘[ ag Reference Electrode: /125 /Agdé ¢/3m W

Gas:/é2 Zg’q’, 4 Q?/) EZoqnfr: —4 ;ﬂv/ “tn
X'Eapp]ied: ~ 415 ,/ Potentiostat: £G4 I/yﬂ-; SN: q;zﬂ q 13 g

Specimen Visual:
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~b
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Load (pounds)
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Slow Strain Rate Test
1.05M NaHCO3; 0.5M NaCl; 1.5M KCI; 0.19M NaOH
Test SSRMA22_SCW48

1500

Max Stress 652 MPa TTF 45 Hrs

1200 [~

900

600

300

0 l | | 1  I— L 1 |- ]

0 30 60 90 120 150 180 210 240 _ 270 300
(Thousands)
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Initial Scientific Notebook Entry for Corrosion Resistant Material
Potentiostatic Tests, Potentiodynamic Tests, Slow Strain Rate Tests

Title: Potentiaostatic tests, polarization tests, slow strain rate tests (SSRT).

Test Performed by: Kuang-Tsan Kenneth Chiang, Walter Machowski,
Brian Derby

Objective: Study the effect of Bicarbonate [HCO;], Carbonate [CO5*]
Nitrate [NO;'] to Chloride [C1] concentration ratio in simulated groundwater
on stress corrosion cracking susceptibility of mill-annealed Alloy 22 and
Alloy 22 weldments using slow strain rate tests.

Equipment: EG&G Versastat Serial Number 20104. EG&G Model 352
corrosion software. NEC 586 computer. Keithley Electrometer Model 614
SN 55538 or equivalent. ASTM G-5 Polarization Cell. The SSRT equipment
and instrumentation in Div. 18 laboratory is classified as calibrate before
use. The SSRT system includes B&B Motor Control Type MSH-54RL
Motor, Ohio Gear Model D3 Gear Box, Sensotec LVDT Model VL7A,
Bodine DC Motor Speed Control (SN L4904600), 440 multichannel
potentiostats with National Instruments Labview data acquisition software
4.1. CNWRA Computer Property No. 2330. Calibration and due dates are
provided in data sheets for each test.

Materials: Mill-annealed Alloy 22, gas metal-arc welded Alloy 22, gas
tungsten-arc welded Alloy 22.

Specimen Specifications: Cylindrical CPP specimens 1.195”x.250” and
slow strain rate specimens drawings 20-06002-01-321-001 and 20-06002-
01-322-002. SSRT per ASTM G129 procedure.

Measurement Parameters: Current and Potential as described in TOP-008.
Temperature of solution +2°C.

Required Level of Accuracy: Potentials £5mV. Current 0.1 microamps.

Uncertainty and Source of Error: Current density calculated as current
divided by safnple area. Actual current density of corroding areas is not
determined. Resolution limit of data acquisition systems may limit accuracy
of passive current density measurements.
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SLOW STRAIN RATE TEST
oY
Objective: see page N #2720 % 7\\5\

Specimen: MA Alloy 22 SwRI Drawing # 20-06002-01-321-001 C{

a4 méz M
Solution: M «zww{!ed T&,,W

HY* -3- ? .
AT~ 2326 Y\ﬁ:\ﬁ\obg7i jﬂ}”\

flpwe e 4 el oo prsk cpr

Reagents measured with Model: SN:
Cal: Due:

Counter Electrode: ;.} Reference Electrode: /45/45L< A//!m Ka
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JEapplied: ~ra{! & V Potentiostat: £ $ (. Yty »; SN: G222 918 £

Specimen Visual:
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Load (pounds)

73

Slow Strain Rate Test

1.05M NaHCO3; 0.5M NaCl: 1.5M KCI: 0.19M NaOH
Test SSRMA22_ _SCW49 -

1500
Max Stress 607 MPa
1200
TTF 43 Hrs
900 -
600 L
300
0 ] B ] I | —~ | 1 | ] o
0 30 60 90 120 150 180 210 240 270 300

(Thousands)

g I

/4 //6

Time (seconds)
C22 Mill Annealed Not Welded

Themally Aged 870°C - 30 minutes
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SLOW STRAIN RATE TEST

Objective: see page ¥S. ,Onr)p d)w 6\\Z\°{

Specimen: MA Alloy 22 SwRI Drawing # 20-06002-01- 321-001 .

38 18 ETHL #ISH aged 1S tJ Ao m~
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Specimen Visual:



Load (pounds)
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1200 |-

Slow Strain Rate Test
SCW

Test SSRMA22_SCW50

Max Stress 596 MPa

TTF 51 Hrs
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] | 1 L - 1 I ]
0 Il |

0 30 60 g0 120 150 180 210 240 270 300
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weld'ed specimen GTAW #15A
aged at 1125°C for 20 minutes
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SLOW STRAIN RATE TEST | @

Objective: see page& 270 MM "\“‘ o +3 70 m l/
Specimen: MA Alloy 22 SwRI Drawir: # 20-06002-01-321-001
Bl Gucnlid o aelded |
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Load (pounds)

1500

1200

900

600

300

0

77

Slow Strain Rate Test

1.05M NaHCO3; 0.5M NaCl; 1.5M KCI; 0.19M NaOH

+300mV
Test SSRMA22_SCW51
- Max Stress 646 MPa
TTF 62 Hrs
|
=
|
| | B | 1 L [ | !
0 30 60 90 120 150 180 210 240 270 300
T g (Thousands)
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SLOW STRAIN RATE TEST +H4 Y0/
Objective: see page}sk # D0 WN 7\2'3\0’
Specimen: MA Alloy 22 SwRI Drawing # 20-06002-01-321-001 7 d

HY ®2277- 2- 3260 5\‘9"\31\“"

Solution: ~¢ |/
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Load (pounds)

Slow Strain Rate Test
1.05M NaHCO3; 0.5M NaCl; 1.5M KCI; 0.19M NaOH

Test SSRMA22_SCW52
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1200 Max Stress 669 MPa
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R (B 55°C
+Y IO m v
SLOW STRAIN RATE TEST
Objective: see page ¥, #7 0 p1 * "’\“

Specimen: MA Alloy 22 SwRI Drawing # 20-06002-01-321-001
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Load (pounds)
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Slow Strain Rate Test
1.05M NaHCO3; 0.5M NaCl; 1.5M KCI; 0.19M NaOH

Test SSRMA22_SCW53

@55°C ~ Max Stress 714 MPa

TTF 66 Hrs
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(Thousands)
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SLOW STRAIN RATE TEST

Objective: see page#(‘V?o é 7 5\3¢\af

Specimen: MA Alloy 22 SwRI Drawmg # 20-06002-01-321 001 2
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Load (pounds)
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Slow Strain Rate Test
1.05M NaHCO3; 0.5M NaCl; 1.5M KCI; 0.19M NaOH

Test SSRMA22_SCW54
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SLOW STRAIN RATE TEST

Objective: see page ki\ it70 ﬁ;‘/n q\,\os’

Specimen: MA Alloy 22 SwRI Drawing # 20-06002-01-321-001
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Load (pounds)
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Slow Strain Rate Test

1.05M NaHCO3; 0.5M NaCl; 1.5M KCI; 0.19M NaOH

—_— +200 mV

Test SSRMA22_SCW55

Max Stress 632 MPa

TTF 69 Hrs
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Saw D SOW - GTAW # 1SA Thermally aged 1125°¢/20min
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Ref. Note haok PP, 51
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