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HREIREME R, RO AR 93. 7% , R IR EML AWE SR E B R A ER,

XEHE Q60D WEMXL TR R

Development and Properties of Low Alloy High Strength
Steel Q460D for Auto Axle Head

Liang Na
(Technology Center, Laiwu Sub-Company, Shandong Iron and Steel Co Ltd, Laiwu 271105)

Abstract

The metallurgy flowsheet of developed steel Q460D (/% ; 0.16 ~0.18C, 0.42 ~ 0.48Si, 1.40 ~

1. 46Mn, 0.012 ~0. 020P, <0.005S, 0.11 ~0.12V, 0. 020 ~0.050Al, 0.0102 ~0.0139N) is =40% hot metal +
scrap- 50 t EAF-LF-VD-260 mm x 300 mm bloom casting- hot rolling to ®70 ~ 100 mm products. With the process meas-
ures including controlling EAF end [ C] =0.07% and [ P] <0.015% , LF refining slag basicity =3. 0, feeding Al and Ca
wire, controlling Al 0.030% ~0.05% and [ S] <0.005% , and feeding manganese-nitride wire before LF tapping, the
mechanical properties of steel is stable i. e. yield and tensile strength, elongation and impact energy of steel being respec-
tively 470 ~504 MPa, 576 ~ 695 MPa, 19.0% ~27.5% and 32 ~ 60 J, the qualified rate of nondestructive testing is
93.7% , and the stability of composition and each performance of steel is high to meet the of high cleanliness, high homo-
geneity and high stability of properties of steel for auto axle head.
Material Index Steel Q460D, Auto Axle Head, Improvement, Properties
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Fig.1 Morphology of auto axle head
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Table 1 Chemical composition of steel Q460D /%

C Si Mn P S v

Ni Cu Mo N Alt CEY

<0.20 =<0.60 1.00~1.70 =<0.030 <0.025 =<0.20

<0.30

<0.30 =0.30 =<0.10 =<0.015 =0.020 =0.47

B ARBEAR CEV=C+Mn/6+(Cr+Mo+V)/5+ (Ni+Cu)/15 HERHSE,
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Table 2  Requirement on macrostructure of hot-rolled
products of steel Q460D /rating
—RRHi LB Tt
<2.0 <2.0 <2.0
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Table 3  Requirement on mechanical properties of hot-
rolled products of steel Q460D
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Fig.2 Morphology of sulfide in hot-rolled products of steel Q460D : (a) polished; (b) etched
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Table 4 Main technical indexes of manganese nitride core wire

A FERZ7 % SRR/ EBER/
t Mn S C Si P N (g-m™') (g-m™")

WEE =80 =<0.02 <0.10 =1.00 =0.03 =7 <175 450 ~500

KMIE  83.26 0.011  0.083 0.0029 0.0031 7.26 170 485
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Fig.3 Distribution of chemical composition of steel Q460D: (2) C, (b) Si, (¢) Mn, (d) V, (e) Pand (f) S
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Fig.4 Distribution of nitrogen content in steel Q460D
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Fig. 5 Distribution of mechanical properties of hot-rolled products of steel Q460D (a) yield strength, (b) tensile strength, (c) elongation

and (d) impact energy
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