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Influence of y—«’ Transformation on Low-cycle Fatigue Behavior

in Austenitic Stainless Steels

Synopsis :

Kazuo HOSHINO and Kouji MUKAI

In this paper, the influence of y—a' transformation on strain-controlled low cycle fatigue behavior
of austenitic stainless steels was studied in the temperature range from room temperature to —162°C.

Low cycle fatigue life of stable steel was longer than that of unstable one.

In unstable steels, fatigue

life decreased with increase of volume of a’-phase induced in cycling test.

A discussion was made on cyclic hardening behavior by y—a' transformation.

It was shown that

harmful effect of a'-inducement on low cycle fatigue life was attributed to strengthen cyclic hardening
and fatigue life was represented as a function of amount of cyclic hardening.
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Table 1. Chemical compositions (wt%) and Mgs, (°C).

No. C Si Mn P S Cr Ni N Maso
LO 0. 101 Q.55 0.93 0. 029 0. 005 17.13 7.51 0.022 29
L1 0. 059 0. 56 1. 11 0, 022 0. 008 18.61 8. 89 0.016 — 11
L2 0. 011 0. 51 1. 04 0.018 0.017 18.97 12. 60 0.010 — 97
L3 0. 061 0.05 1.03 0.016 0.013 18.75 13.55 0. 009 —144
La 0. 015 0.52 1.03 0.018 0.014 18.72 14, 92 0. 005 —161
N1 0.010 0. 49 1.08 0.014 0.013 18.15 10. 18 0. 145 -~ 79
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Fig. 2. Fatigue life vs. total strain range in
various steels at temperatures between R.T. and
—162°C.

2
< o
| ___* L0
o 50 _.’/. oLt
§ . AL2
3 * VL3
k] Q/A/ oL4
/A//A/ > NI
s _a A"
g O’O/ open TR.T.
- —

‘_=; —g— _g— half solid:-i00°C
S ok - solid 1-162°C
1 L !

05 10 15 20

Total strain range, €t (%)

Fig. 3. Volume of a’-phase at fatigue fracture
in various steels at temperatures between R.T.

and —162°C.
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Fig. 14. Influence of volume of a'-phase on
amount of cyclic hardening due to y—a'
transformation at —100°C and —162°C.
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Table 2. Cyclic and monotonic parameters in various steels at temperatures between R.T.

and —162°C.
Temperature R.T. —100°C —162°C
Sample No. Lo L1 L2 L3 L4 L2 13 L4 L N1 Lz L4
Cyeclic
Ductility exponent, ¢ 0.3 0.36 0.37 0.35 38 0.37 0.32 0.35 0.38 0.36 0.31 0.34
Ductility coefficient, ¢ 0.038 0.084 0.078 0.072 0.086 0.042 0.053 0.059 0.017 0.026 0.024 0.039
Monotonic

Reduction of area (%) 72.3 75.1 79.9 77.5 70.8 76.3

True fracture strain, & 1. 28 1. 39 1. 60 1. 49 1.23 1. 44
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Fig. 15. Cyclic ductility coefficient as a function

of amount of cyclic hardening (s;=1.6%) in

various steels at temperatures between R.T. and

—162°C.
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Fig. 16. Fatigue life (2n¢) vs. product of averaged
plastic strain range, ,/2, and amount of cyclic
hardening, 4oy, in stable and unstable steels at
temperatures between R.T. and —162°C.
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