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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%) 

 
2.2  

2
Table2  

400
Ar-4%H2 /  (Partial 

Pressure Ratio:PPR) 
PO2=4.8×10-27 (atm)

Ni/NiO (3.0×10-28 (atm)) 16
N2

1ppb  
700 500h(30,100,250h

)
 

Table2 Summary of test conditions 

Test Condition Hydrogenated 
steam Pure steam 

Temperature (oC) 400 700 
Duration (hour) 750 500 
Pressure (atm) 1 1 

3.1  
Fig.1

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  
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Table3 Summary of cracking susceptibility and oxide 
Raman analysis (excitation wavelength:532nm) in 
hydrogenated steam at 400˚C 

Surface 
preparation 

Materials 
Ni-14Cr Ni-22Cr Ni-30Cr 

Emery-polished 
No Crack No Crack No Crack 

Cr2O3 Cr2O3 Cr2O3 

Colloidal 
silica-polished 

Crack No Crack No Crack 
NiO 

(Cr2O3)weak 
NiCr2O4 
Cr2O3 
NiO 

Cr2O3 
NiCr2O4 

NiO 

 
Fig.3 SEM
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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  

 
Fig.4

Ni-14Cr STEM EDX
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Fig.4 Cross-sectional STEM observation of colloidal 

silica-polished Ni-14Cr plate  
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Fig.5 SEM
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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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(a)Emery-polished 

     
(b)Colloidal silica-polished 

Fig.6 n-value of Ni base alloys 
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