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Influence of Some Processing Factors on Susceptibility
to Caustic Sress Corrosion Cracking of Modified Alloy 800
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(Shanghai Research Institute of Materials, Shanghai 200437, China)

Abgract : The influence of some process ng factors such as cold work and heat treatment
on the susceptibility to caustic stress corroson cracking (SCC) of modified alloy 800,
referred to aloy 800M , in a boiling solution of 50 %NaOH +0.3 %S0 +0.3 %Na S 0s
was investigated by means of microstructure examination, tendle test, stress analyss,
SCC test of Crings, Auger electron spectroscopy (A ES) and corroson mode. Cold work
led to lengthening of grains, decrease in ductility, increase in strength, resdential
stress and susceptibility to SCC. With increas ng temperature of heat treatment on alloy
800M &fter cold work , grains became bigger , ductility increased but strength, resden-
tial stress and susceptibility to SCC decreased. SCC crackson C-ring specimensinitiated
from pitting and propagated along grain boundaries. A ESanalyssindicatesthat the sur-
face films on alloy 800M are enriched in nickel and depleted iniron and chromium.
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Table 1 Mechanical propertiesand stress of alloy 800M under five conditions
/ MPa C
gy MPa Ob/ MPa S/ % /[ MPa
1 0 MA 350 665 43.5 - 14 - 39 411
2 25% MA 810 825 19.5 82 31 432
3 25% 800 ,10 min 670 795 23 21 - 20 389
4 25% 880 ,10 min 300 640 43.5 9 - 32 339
5 25 % 950 ,10 min 270 620 46.5 - 35 - 36 414
22 3 ) 50 %NaOH +
5 800M 0.3%90:; + 0. 3%Na:S0s 96 h
1 800M SCC 2 SCC
% 1 CGR(CGR = an/ t,am
( 1a . 2( 3 t
1b) , , ) 2 N1
, 3 CGR , 800M
( 1o, Scc 1
y 45 2 5 , ,
( 1d 19, N2 CGR ,
23 C SCC SCC
5 800M C (

1 800M
Fig.1 Microstructure along the tensle axis of alloy 800M under different conditions
a— 1§=0,MA;b—— 2§=25%,MA ;
c— 3£=25%,800 ,10min,d—  4§£=25%,880 10 mn;e—— 5§ =25%,950 ,10 min
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2 C 96 h CC
Table 2 Results of Cring specimens performed in boiling solution for 96 h
CGR/
N1 N2 a mm am/ Mm Gm- h-1)
1 1.1 2 2 0.49
12 1 1 033 0.41 4.27 SCC+ IGA +
1.3 1 1 0.41
2 2.1 12 6 1.16
2.2 >30 14 1.21 1.19 12.40 SCC+ I1GA +
2.3 >30 20 1.21
3 3.1 25 2 0.46
3.2 10 3 1.02 0.85 8.85 SCC+I1GA +
3.3 >30 7 1.06
4 4.1 1 2 0.13
4.2 2 1 1.02 0.64 6.67 SCC+ I1GA +
4.3 2 A 0.76
5 5.1 1 1 0.12
5.2 0 0 0 0.04 0.42 DA
5.3 0 0 0
C 96 h , AES Fe Cr Ni
SEM 2
800M 3 ,Ni
1GA 5.25.3 | , Fe Cr
SCC 1.1 5.2 10% ,
2a  2b 1.1 Fe Cr Ni
; (e Fe Cr Ni
SCQ) , , ( 20 Kre = 0. 756, Ker = 0. 684, Kni = 1. 539,
24 AES Kni Kre Ker , Ni
800M Fe Cr

2 C 96 h
Fig.2 SEM photographs on surfaces of Cring specimens after SCC testing
ab— 1.1 5.2 c— 1.1
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