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Effect of cold work on wear and magnetic properties of 316L
austenitic stainless steel

RS HIFE A
C.H. Feng, C.H. Hsu, T.P. Tang
“REIKREMR T2 4
2E IR KSR B R £

HE

RGeS 31601 T R R AT 5 (RN TR - BERSERHE TR FREL
52(0% ~ 25% ~ 50% - 75% ~ Q%) IS R E J 3 55 ik LEBBLSERE » SIEHE 55
VSR EIRE S ST 3161 SR B T AR EAE 1T R B e B -

BRI 1 316L R AT (E N T M S M R BB
B L S R TR » LR I 2 B IS b+ 71 L 316L R A8
I A S5 (202453 HV 100q) R BSHE ELIE I (58(0.9550.82) ; F4E T VSM
SR SR L R LB R Gt A > M3 DR L2 SRR T

e B E -

BRGESE: SRHTHRS R S80S ENIT - EFHEAS - BERE - R i
Abstract

This study adopted 316L austenitic stainless steel as experimental material to
cold work with different rolling amounts (0%, 25%, 50%, 75%, and 90%) in order to
induce the martensitic transformation. The purpose in this study was to explore the
effect of rolling strain on wear and magnetic properties of 316L austenitic stainless
steel.

The experimental results showed that 316L stainless steel was cold rolled so that
most the equi-axed grains in microstructure gradually became the long-axed ones.
With increasing rolling amount, not only the martensite phase generated in the surface,
but also there was an evident increase in surface hardness ((202—453 HV1qog) as well
as a slight decrease in friction coefficient (0.95—0.82). After the measurement of
magnetic property, it was also found that the magnetic flux had the higher value when
the rolling amount was increased. Such a result should be dependent upon the
content of martensite phase.
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Table 1 Chemical compositions of AISI 316L alloyed steel. (wt%)
C Si Mn P S Ni Cr Mo N Fe

0.03| 041 | 16 | 0.03 | 0.01 | 10.00 | 16.40 | 2.02 | 0.08 Bal.
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Fig.1 Microstructure of 316L stainless steel after the different cold rolling: (a) 0%, (b)
25%, (c) 50%, (d) 75%, and (e) 90%
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Fig.2 XRD pattern of all the specimens in the study.



Table 2 Amounts of austenite and martensite phases after different cold rolling.
Cold rolling (CR%) 0 25 50 75 90
Austenite (Vol.%) 100 98 70 44 9
Martensite (\Vol.%) 0 2 30 56 91
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Fig.3 Effect of cold rolling on surface hardness of 316L stainless steel.
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Fig.4 Comparison of friction coefficient among all specimens.
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Fig.5 SEM surface morphologies of the specimens after ball-on-disk wear test.
(a)CR0%, (b)CR25%, (c)CR50%, (d)CR75%, and (¢)CR90%.
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Fig.7 Hysteresis loops of the cold rolled 316L stainless steel: (a)0%, (b)25%, (c)50%,
(d)75%, and (e)90%
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Fig. 8 The relationship among cold rolling, martensite content, and magnetic flux.
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