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Structure and Properties of Middle Roll of Semi-High Speed Steel
16Cr5D for Cold Rolling

Li Zhaohua, Wang Zhixin and Liu Yingwu
(Beiman Special Steel Co Ltd, Dongbei Special Steel Group, Qigihaer 161041)

. Abstract The as cast structure and forged structure and mechanical properties of semi-high speed steel 16CtSD -
0.50~ 0.56C, 0.36 ~ 0.39Mn, 0.95 ~ 1.03Si, 5.34 ~ 5.68Cr, 0.31 ~ 0.4INi, 1.00 ~ 1.04Mo, 0.29 ~ 0.30V
quenched at 880 ~ 1 060 °C. and tempered at 200 ~ 750 °C melted by a 20 kg medium frequency induction furnace has been
tested and studied. The test results showed that the optimum quenching temperature was 970 ~ 1 000 °C, the second hard-
ening of the steel was obvious as tempered at 500 °C, and the quenched and tempered steel had excellent comprehensive
mechanical properties. Therefore the steel is a nice material for cold middle roll.

Material Index Middle Roll for Cold Rolling, Semi-High Speed Steel 16Cr5D, Structure, Mechanical Properties
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Table 1 Chemical compositions of semi-high speed steel 16CrSD and steel 86CrMoV7 and MC5 /%

me C St Mn P S Ni Cr Mo v
16Cx5D(1) 0.56 1.05 0.37 0.012 0.003 0.33 5.68 1.04 0.30
16Cr5D(2) 0.54 0.95 0.36 0.013 0.002 0.31 5.49 1.00 0.29
16Ci5D(3) 0.50 1.03 0.39 0.013 0.002 0.41 5.34 1.04 0.30
86CrMoV7 0.88 0.30 0.48 0.012 0.002 - 1.93 0.28 0.12

MC5 0.89 0.78 0.45 0.013 0.003 0.47 5.20 0.36 0.16
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Table 2 Transformation point of test steels /°C

mﬂ AClS Aclf Arls Al'lf
16C5D(2) 840 870 775 720
86CrMoV7 760 788 698 670
MC5 780 820 750 710
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Fig.1 Structure of semi-high speed steel 16Cr5D quenched at 1 000 °C (a), 1 030 C (b) and 1 060 °C (¢) oil cooling
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Fig.2 Effect of quenching temperature on hardness of semi-
high speed steel 16Cr5D(1)
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Fig.3 Effect of tempering temperature on hardness and im-
pact energy of semi-high speed steel 16Cx5D(1) and steel MC5
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Table 3  Comparison of mechanical properties between
semi-high speed steel 16Cr5D(1) and steel MCS

Ly 6,/ MPa 6,/MPa /% S %

16Cr5D(1) 871 638 56 23
MCS 97 913 42 20
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