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Effect of Percent Reduction of Cold-Rolling on Structure and
Properties of Wear-Resistant Steel Mn13

Zhang Yubin and Zhang Zhibo
(Technology Center, Shanxi Taigang Stainless Steel Co Lid, Taiyuan 030003)

Abstract The effect of percent reduction of cold-rolling (12. 7% ~38.3% ) on mechanical properties, structure and
relative permeability of 7.0 ~ 10.0 mm plate of wear-resistant steel Mn13 (/% : 0.98C, 0.45Si, 13. 1Mn, 0.024P,
0. 002S, 0.65Cr, 0.06Mo, 0.05V) has been studied by using tensile test, metallographic examination, X-ray diffraction
analysis (XRD) and transmission electron microscope (TEM). Results show that with increasing percent reduction of cold-
rolling the steel Mn13 tensile strength, surface hardness and yield strength to tensile strength ratio increase obviously, with
increasing the percent reduction of cold-rolling from 0 to 38. 3% , its tensile strength, HB value of surface hardness and rai-
to of yield strength to tensile strength increase respectively form 1 030 MPa, 305 and 0. 50 to 1450 MPa, 460 and 0. 79,
and the elongation decreases from 28% to 2.5% . During work-hardening process martensite transformation has not been
occurred, the amount of deformation twins and the dislocation density increase, and the large amount deformation twins and
high density dislocation are main cause led to work-hardening of steel Mn13.
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Table 1 Finishing production size and percent reduction of
cold-rolling, wear-resistant steel Mn13

S B g/mm () /%
1 11.35 7.0 38.3

2 11.35 7.5 33.9

3 11.35 8.0 29.5

4 11.35 8.5 25.1

5 11.35 9.0 20.8

6 11.35 9.5 17.0

7 11.35 10.0 12.7
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Fig.1 Effect of deformation on tensile strength (a), elongation (b), surface hardness (c¢) and ratio of yield strength to tensile
strength (d) of wear-resistant steel Mn13
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Fig.2 Morphology of structure of steel Mnl3 plate with percent reduction of cold-rolling (/% ) :0(a),12.7(b),17(c),20.8(d),25.1

(e),29.5(£),33.9(g),38.3(h)



. 66 - 52737

®31 %

50 60 70 80 90 100

3 WEIBER £ 38.3% Mnl3 FRMALELR, TEM(a) 1 X-FHE5E R (b)
Fig. 3 Morphology of structure of steel Mnl3 plate with 38. 3% rold-rolling reduction £, TEM (a) and X-ray diffraction diagram (b)
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Table 2 Relative permeability of wear-resistant steel Mnl3
cold-rolled plate with magnetic field strength 16 000 A/m

ks Hi/mm BHB(e)/%  AMFRE
1 7.0 38.3 1.10
2 7.5 33.9 1.09
3 8.0 29.5 1.09
4 8.5 25.1 1.09
5 9.0 20.8 1.08
6 9.5 17.0 1.09
7 10.0 12.7 1.07
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