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Abstract

Wet polish with fine emery paper is most commonly used for final finish of SCC specimens and corrosion
coupons. Although cold work introduced by the fine emery finish is slight, a series of experiments have
demonstrated that the very slight cold work can affect oxidation behaviors and apparent SCC susceptibility of
Ni base alloys in hydrogenated steam. Oxidation tests and reverse U type SCC experiments have been done in
hydrogenated steam at 400C for Ni-Cr binary alloys with various Cr content from 14% to 30% and with variety
of surface finish. Specimens with colloidal silica-polished clearly showed poorer resistance to oxidation and
cracking compared with the emery-polished specimens. Enhanced mobility of Cr in the very surface region
would be the primary reason for the improved oxidation resistance of the emery-polished specimens. The
results indicate the importance of the very slight cold work, which can be introduced even with the fine emery
finish, in evaluation of SCC initiation of Ni base alloys.
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Table1 Chemical composition of Ni base alloys (wt%)

Ni Cr Fe Mn | Mg Si P S 0]
14Cr | Bal. | 13.89 | 0.014 | 0.049 | 0.008 [<0.001| 0.002 [<0.001| 0.006
16Cr | Bal. | 15.7 |0.015 | 0.049 | 0.005 | 0.001 | 0.001 |<0.001| 0,002
18Cr | Bal. | 17.73 | 0.017 | 0.047 | 0.003 | 0.005 | 0.001 |<0.001| 0.003
20Cr | Bal. | 19.79 | 0.018 | 0.045 | 0.005 | 0.009 | 0.001 |<0.001| 0.008
22Cr | Bal. | 21.87 | 0.019 | 0.046 | 0.003 | 0.007 | 0.001 |<0.001| 0.004
24Cr | Bal. |23.76 | 0.027 | 0.047 | 0.003 | 0.008 | 0.001 |<0.001| 0.003
26Cr | Bal. | 25.51 | 0.022 | 0.046 | 0.008 | 0.007 | 0.001 [<0.001] 0.003
28Cr | Bal. | 27.55 | 0.024 | 0,045 | 0.001 | 0.006 | 0.001 [<0.001] 0,006
30Cr | Bal. | 29.67 | 0.029 | 0.044 | 0.002 | 0.012 |<0.001[<0.001| 0.003
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Table2 Summary of test conditions

Test Condition Hyd::)g:ﬁated Pure steam
Temperature (°C) 400 700
Duration (hour) 750 500
Pressure (atm) 1 1
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Fig.1 Hardness as a function of indentation depth :
Emery-polished and Colloidal silica-polished
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(a)Emery-polished (b)Colloidal silica-polished
Fig.2 Surface view of RUBs specimens exposed to
hydrogenated steam at 400°C for 750h

Table3 | ZELOAEE KL NRUB #ER 0D T~ 453G
EfEREZ T, AT A ) K CTHEBEEIT>722TO
RUB #5257 C Cr0; DIl °— 27 03580 bivle, —JF
T, auA Z Y I CRAE RIF 21T 572 RUB 38R A
TIXIE2 DAE[A) %7~ L7z, Ni-14Cr Tl Cr,05 & NiO 25F
RSN TV, £, CrOsDE—7 IS L 5K
SHIEL72H 00 Cr0s DE—7 2R SRWEITLH 5
ZEMD Cr0s DAAHTIERR S AU TR NATREMED e

-332-



SH7~, Ni-22Cr, Ni-30Cr Tl Cr,0s. NiO (2012 NiCr,0,
PRSI TERY ., TN e — 7 BRI 2 > T
77

Table3 Summary of cracking susceptibility and oxide
Raman analysis (excitation wavelength:532nm) in

hydrogenated steam at 400°C
Surface Materials
preparation Ni-14Cr Ni-22Cr Ni-30Cr
Emery-polished No Crack No Crack | No Crack
CI‘an CI‘203 CI‘203
Crack No Crack | No Crack
Colloidal NiO NiCr204 Cr03
silica-polished (Cr203)weak Cr03 NiCr204
NiO NiO
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(a)Emery-polished

(b)Colloidal silica-polished

Fig.3 Surface view of plate specimens exposed to 400°C
steam for 750h
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Fig.4 Cross-sectional STEM observation of colloidal

silica-polished Ni-14Cr plate
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(a)Emery-polished (b)Colloidal silica-polished
Fig.5 Cross sectional SEM view of samples steam-

oxidized at 700°C for 500h
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Fig.6 n-value of Ni base alloys
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