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Characteristics for Weibull Distribution of Vickers
Hardness to Different Cold Rolled STS316L

x 5 x %k (=X
YA - BHE - G|

Byoung-Chul Choi*, Chang-Yong Kang** and Ki-Woo Nam***t

(Received 05 February 2019, Revision received 04 April 2019, Accepted 17 April 2019)

Abstract: This study evaluated the mechanical properties of cold rolled STS316L. Austenitic stainless
steel was transformed into martensite by cold rolling, and the Vickers hardness was evaluated by
stochastic properties by Weibull distribution analysis. With increasing cold rolling ratio, y phase austenite
decreased, but ¢ and o° phase martensite increased. The amount of martensite increased as the amount
of cold rolling increased. With increasing cold rolling ratio, tensile and yield strength increased, but
elongation decreased. Vickers hardness increased up to 184% as the cold rolling ratio increased. The
Vickers hardness of the cold-rolled specimen is well matched by the Weibull distribution because it is
expressed as a straight line in Weibull distribution probability. The fracture probability of 63.2% was
94.5-181.5% higher than that of the as-received specimen. As the cold rolling ratio increased, the shape

parameters showed larger values and less variance.
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Fig. 1 Diffraction diagram measured by XRD. (a)

As-received specimen, (b) 80% cold rolled

specimen

Table 1 Volume fraction of phase from diffraction
diagram of XRD

Rolling ratio |28 V. Vo’

(%) (phase) (phase) (phase)

0 100 0 0

17 61 26 13

33 58 28 14

50 53 29 18

67 49 31 19

80 47 32 21
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Fig. 3 Relationship between degree of cold rolling

and mechanical properties
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Fig. 4 Optical micrograph of STS316L according to

degree of cold rolling. (a) As-received
specimen, (b) 20% cold rolled specimen, (c)

65% cold rolled specimen
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Fig. 5 SEM fracture  surface
according to degree of cold rolling. (a)
(b) 17% cold rolled
specimen, (¢ ) 33% cold rolled specimen, (d)
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Fig. 6 Vickers hardness from cold rolled specimens
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