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ABSTRACT This article investigates the effect of various degrees of plastic deformation introduced
by cold rolling at ambient temperature on the tensile properties of 301 stainless steel containing 0.8%
Mo. The results indicate that the formation of strain-induced martensite evidently leads to a significant
strengthening of the steel. The tensile and yield strengths as well as hardness increase linearly with the
increase of cold rolling reduction. After 52% rolling reduction, the amount of martensite is about 75%,
and the tensile strength is elevated to be about 1700 MPa. The addition of 0.8% Mo has a slight effect
on tensile and yield strengths, but the plasticity is not decreased.
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Table 1 Chemical composition of 301Mo stainless steel used in this study(%)

C Mn Si P

Cr Mo Ni Fe

0.13 1.23 0.85 0.007

16.84 0.80 7.37 Bal.
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Fig.1 Relationship between rolling reduction, tensile
strength and the microhardness. (a) Effect of
cold rolling on the tensile properties; (b) Ef-
fect of cold rolling on the Vickers hardness; (c)
The relationship between the tensile strength

and the Vickers hardness.
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Fig.2 Diffraction patterns of 301Mo steel strip at so-

lution annealing and cold rolling conditions
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Fig.4 Optical micrographs of 301Mo at solution annealing and cold rolling. (a) Solution annealing,
(b)39% thickness reduction, (c) 50% thickness reduction, (d) 50% thickness reduction (acicular

martensite)
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Table 2 Rolling schedule for cold rolling of 301Mo stainless steel strip

Strip thickness/mm 1.80 1.60 1.40 1.21 1.01 0.84
Rolling reduction /% 0 11.1 22.2 32.8 43.9 52.8

3 AISI 301 REMBUb TR MHERE 1

Table 3 The tensile properties of 301 stainless steel in reference

Rolling reduction/% Rolling direction YS/MPa UTS/MPa EL/%

0 vertical 226 666 68
0 parallel 226 666 68
25 vertical 851 1170 17
25 parallel 872 1133 24
45 vertical 1205 1605
45 parallel 1372 1544 7
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