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Effect of Si on Metallurgical Quality, Structure and
Properties of Semi-High-Speed Steel 5Cr5WMoSiV
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Abstract The metallurgical flowsheet for tested steel SCrSWMoSiV ( HYRHI2, /% . 0.53C, 0.30 ~ 1. 10Si,
0.35Mn, =<0.025P, <0.010S, 5.30Cr, 1.30Mo, 1.20W, 0.50V) is 3 t induction furnace- 780 kg ESR- annealing-110
mm square billet forging-®42. 5 mm rolled bar-®14 mm rolled products. The effect of 0.03% ~ 1.10% Si and 1010 ~
1070 °C quenching + 510 ~ 550 °C tempering treatment on metallurgical quality, structure and mechanical properties of
steel 5CrSWMoSiV has been studied. Results show that the Si is obvious to promote the precipitation of carbides in steel
and markedly to increase the hardness of steel; in steels containing 0. 3% , 0. 7% and 1. 1% Si, the toughness and strength
of 0. 7% Si steel are lowest, but the toughness and bending strength of 0. 3% Si steel is highest; the HRC harness value of
1. 1% Si steel quenched at 1 060 ~1 080 °C is up to 64. As service for cold-rolling mill middle roll, the suitable Si content
in steel SCrSWMoSiV is 1.0% ~ 1. 2% , the recommended heat treatment process for steel SCr5 WMoSiV is quenching at

1030 ~1 070 C and tempering at 520 ~540 C.
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Fig. 1 Morphology of as-cast liquid carbides in 0.3% Si (a), 0.7%Si (b) and 1. 1%Si (c) steel SCrSWMoSiV
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Fig.2  Morphology of porosity macrostructure (a) and microstructure (b) of 110mm square bil-
let of tested steel 5CrSWMoSiV
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Fig.3  Distribution of primary carbides in 1*-0.3%5Si (a) 2*-0.7%Si (b) and 3*- 1. 1%Si (c¢) tested steel SCr5WMoSiV

66
b
mm
&
=
oo
56
51— — . S E— :
960 1000 1020 1040 1060 1080 1100
BEKIREE /C
B4 0.3%Si,0.7%Si 1 1. 1% Si 5CrSWMoSiV §¥& X R &

EHE R R R LR

Fig.4 Relation curves of quenching temperature and hardness
of 0.3%$Si, 0.7%Si and 1. 1% Si steel 5Cr5WMoSiV
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Fig.6 Effect of quenching temperature on bending strength of steel 5CrSWMoSiV tempered at 510 C (a), 530 °C (b) and 550 C (¢)
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Table 3 Modulus of elasticity of steel HYRHI12
(5CrSWMoSiV)
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23 219

100 219.5

200 210

300 199

400 198.5

500 196

600 174
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Table 4 Coefficient of linear expansion of steel HYRH12
(5CrSWMoSiV) (a)

RE /< KRR /(107° - €7
20 ~ 100 11.54
20 ~200 11.96
20 ~300 12.17
20 ~400 12.62
20 ~500 12.99
20 ~ 600 13.06
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