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Some Observat1ons on Corroswn Tests of Cr-Ni Stainless Steels..

Yasuo OTOGURO, Yoshikuni KAWABE and Ryuichi NAKAGAWA

Synopsis: :

In the study of steels used in corrosive environment, the experimental values of corrosion
tests are scattered over wide range, so it is vefy important to know the variation of the
experimental results under various test conditions in order to compare the corrosion resis-
tance of specimens. Studies were made on type 316 stainless steel in boiling 5% H:SO4 to
examine the variation of experimental results and to analyse statistically the effects of sur-
face conditions, solution-treatment temperature and cold rolling on the corrosion resistance.
An 1nvest1gat1on was also made on the effect of § ferrite on the intercrystalline corrosion.

The following results were obtained.

i) The variation of the experimental results decreased and the corrosion resistance in-

creased as the surface texture of the specimens became ﬁner
~ii) The loss in weight in bmhng 5% H.SO,; was minimum in the specimen as solution-
treated at. 1200°C.
iii)  The loss in weight increased remarkably with an 1ncreas1ng reduction ratio between
10 and 30% but it was almost invariable above 30%.
iv) The wvariation of the experxmental results in the test for two hours in boﬂmg 5%
H:SO, was W1der than that in the test for six hours.,

v) ‘In Huey test, the steels used in -this expemment were attacked over the whole sur—
face. But J ferrite seemed to have a favourable effect on the corrosion resistance to boiling

65% HNOs,

vi) 'In all specimens, the electric resistance did not change after Strauss test.

vii) In this experiment, any definite conclusion about the effect of ¢ ferrite on the intercry-
stalline corrosion was not obtained. It is necessary to select the steel and to find the opti-
mum testing method for investigation of the effect of § ferrite on the mtercrystalhne cor-
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Table 1. Chemical composition of type 316 stainless steels tested. (%)
e l Si ‘Mn P | s Ni Cr " Mo Cu
003 \ 0*3 ] 1°06 0°02 . 0°024 1138 16*16 1 225 008
Table 2. Chemical compositions of steels used in Huey test and Strauss test.
C Si* Mn’ Cr Ni Ti
18-8 0°04 - 10 1°86 17°93 ' 7+95 ' —
T25 005 1°0 1°82 17°82 7°85 0+32
T26 006 10 . 1°82 1774 7°57 ’ 0°*58
T27 006 1°0 1°86. 1785 7'55 1°13
T28 005 10 189 17°95 7°58 141

* Content of addition.
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Table 3. The effect of surface conditions on
the ratio of standard deviation to
the mean value. (%) .-

G 3 0 03

p 046 042 027 0-18

x; 5483 481 4°05 3°54

6/ %; 7°9 87 677 501
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the specimens as solution-treated
after test in boiling 5% HzSOs.
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Photo. 1. Microstructﬁres of type 316 stainless
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Table 4. The ratio of standard deviation to
the mean value in the specimens as
solution-treated at 1100°C and those
tempered for 24hr at 850°C after
solution treatment at 1100°C.

ET; o o/xi (%)
1100°C sol. 391 046 11°8
1100°C sol. . . K
850°C temp, | 51°%7 11°80 . | 23°0

Table 5. Corrosion. data in H.SO, for the
' specimens cold-rolled.

Reduction . . :

ratio (%) 1 2 3 Mean
-0 2°86 2°44 2°49 2°60
10 270 . 252 244 . 2°56
20 308 311 386 | 3°35
30 387 4°42 357 3°95
40 392 4°25 C 4027 4°14

Table 6. Analysis of variance of data in

Table 5.
S 6 |V Fo _ Fha
A 65891 4 | 16472 16°80%* a@ =0°01 5°99
E 9803 | 10 |- 980 — a =0°05 3°48
T 75694 | 14 — — —

*%  Acce pted at 999 of confldence coefficient
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Table 7. Change of electric resistance of specimens used -
i? ASTM {,.:ET 72 hl‘ 0)1§?$i§%7.§: in 'Strauss test.
fizv, RBRIIBROBSEMOLELERE Specimen [Heat Resistance(107302)| Resistance(10732)
L7z, &306 o RER AT 42 © B SIEH % P treatment before corrosion | after corrosion
Table 7 ICRL 7258, BYLHE, 67 =7 4 13-8 1150°C X 1 hr- 1°14 1°13
- = - - . [e] .
bi@b\ﬁ)kbi?’@"off—éﬁﬂ&%@&bk . T35 750-0//X;3 br 1417 1°19
iz, ZTRIERBREHSP D VD %2% ;/ , ig{; 7 i.éz
: o = N 2 4 . .
TRV EEZ, S HRHBIRER R T28 - ‘ 1428 1°30
) g hy -3 - 1100°C X1 hr . .
faéwaeﬁL;DMﬁrkﬁ%% T26A 750°C. X3 hr 1420 . 118
FIRDTDBRA L UTELEIRD OGS 4 6 1mqu1?~ 1°23 1423
o st — I 750°C X3 hr , _
D7z, ‘{/’“{KJ:EE(&*??WW%%{T&O%:N“Eﬁ T26D 1250°C X1 hr 124 . foo4
BAERVTESEL VB CoMTR . 750°C X3 hr
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