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Comparison in the Stress Corrosion Cracking Susceptibility of

Austenitic Stainless Steels in the Japanese Industrial Standard

Tatsuji SHIMIZU and Yoshiki SUGIYAMA

Abstract

Stress corrosion cracking of the types SUS 27, 28, 32 and 33 austenitic stainless steels

in the Japanese Industrial Standard exposed to 429 MgCls aqueous solution was

investigated,

The relationships between time-to-failure and applied stress at a temperature of

154°C (boiling), 140°C and 125°C respectively were tested and obtained results are as

follows,

1. The resistance to stress corrosion cracking increased in the order SUS 27, 28, 32

and 33 type steels, namely the type SUS 33 was most resistant, but the difference of

types SUS 33 and 32 was very minor and also that of the types SUS 28 and 27 was

minor, furthermore this difference was not noticed at 140°C and 125°C,

2. The time to failure by stress corrosion is increased by a decrease in temperature.

3 The resistance of quenched steels was superior to that of rolled steels, especially

it was markedly at lower applied stress.

4. Stress corrosion failures can occur also in austenitic steel with only residual

stress as rolled.

5. In our experiments transgranular cracks were observed at all and intergranular

crack was not observed,
1. #% =

d = AT I 4 MERT v L AEOSHIEAER L,
HEHIH U < BBk s g c, Fhud DixonDichh
EHLVbN, TOBEMLET ThbEREFETE
DR, T OBBEDSO AT AN S L 51875 5
TH6 I H5ICEOBDLYE 2N O T2t
1z,

AT v v AFOIEIREENIL, HEA 4D S
BEETREY, #HF#EF A (Cle) TS 20V T &,
ORI Y 2 % T 400°C DEJE, 20kg/
mm? QIS TRIT00R RIS U 7243, BREHKIB©
CEBUIDHTENDHES o100 &0 6 LTHR

* b 4

IR el R R R

TE B,

IETIBS SN OBHIT LTI, B OBER %25
WE S TUMEINIRETH 5 &7 5—FPEHSe, I
TIEBEDVZECHER U CFo s Eic . 52
BEER 2 ED B0, F IR TR NG & FeA B
%3 B L T\ % Pickering, Swann® & 3 X o5
Bf, TSNS OB E B T, F OREREIZFRIE X
Ntz zaundibivbiud £ F cifangd, —
UV S T 2 BT C B % 42%MgClaViw %
N, {RE DB, AN DHFEIL Y % R~ -CHill
DEFAT v v REROES % i U< H 1z,

2. EHEIUERBRS*

TIPS 0F 78 W



42 =

K E R

]

=

7

i

Table. 1 Chemical composition and mechanical properties of specimens

! Chemical composition (%) Mec};in?ﬁljes
Materials | Treatment T S,L?gl?—ﬁ
clsilwvnl Pl s | Nil cr| Mo S| Y.PJ B
o : (kg b (kg /) (%
A | 0.06| 0.60 0.43 0.016l 0.004 8.98| 19.46 As rolled 64.5/ 35.5/ 53
SUS27| B | 0.07| 0.92 1.35 0.012 0.005 8.80 18.25 As rolled 66.0, 33.0) 67
I 1100°C. quenched | 63.0/ 28.2| 64
C |0.06| 0.47 1.180.025 0.005 9.02| 18.50 As rolled 68.5 32.0, 53
) 1100°C. quenchde | 65.0, 28.8/ 52
SUS 28 | 0.023 0.62 1.52 0.029 0.008 10.84 18.54 — s rolled 5.5, 28.5| 54
e 1 1100°C. quenched | 55.7 25.5| 57
SUS 32 | 0.05| 0.80 1.68 0.026 0.009 11.41 17.40 2.42f s rolled 63.5 32.1 48
B 1 1100°C quenched | 61.8 30.1] 51
SUS 33 |0.02| 0.70, 1.55 0.026 0.008 14.00 17.16 2_4J As rolled 54.9) 28.2 53
1100°C. quenched 54 6 27.3' 53
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Fig. 3 Examples of specimens after tests,

Fig 6 Cracks of specimen under applied
stress 28kg/mm?2, in 42% MgCls
solution (154°C). x2.8

‘ig. 4 Examples of specimens after tests.

Fig. 7 Cracks of specimen SUS 33 under applied
stress 20kg/mm2, in 42% MgCls solution
(125°C). % 80

G Fig. 8 Cracks of specimen SUS 33 under applied
Fig. 5 Stress corrosion cracking of hole stress 15kg/mm2, in 422 MgCls solution
district of specimen, x2.3 (140°C). x 140
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x 380

Fig.10 Propagation of crack of specimen SUS 28 under applied stress 20 kg/mm?2, in 42% MgClo solution (140°C),
time to fracture was 595 minutes,
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Fig. 9 Crack of specimen SUS 33 under applied
stress 5.4kg/mm2, in 42% MgClz solution
(1:4°C), but not fractured in 51 hours
test, % 140
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