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Effects of Wire Drawing Reduction of Cross-Sectional
Area on Spheroidizing Annealing Structure and
Mechanical Properties of 10B30 Steel

Zheng Xiaowei, Wang Haihua, Zhang Jianfeng, Lin Zaiyong, Kong Xiangwei
( Wire Institute, Jiangyin Xingcheng Special Steel Co. , Ltd. , Jiangyin 214429)

Abstract Effects of wire drawing reduction rade of cross-sectional area on spheroidizing annealing structure and mechani-
cal property of ®9.67-11.69 mm 10B30 steel wire rod (/% :0.28-0.34C,0.000 5-0.003 OB) have been studied. The re-
sults show that with increasing of drawing reduction of cross-sectional area, the rate of spheroidizing annealing structure in-
creases, the tensile strength decreases and the reduction of area increases, this is because the wire drawing promotes spon-
taneous spheroidizing and ostwald ripening of carbide during spheroidizing annealing. Spheroidizing annealing structure and
corresponding tensile strength and reduction rate of cross-sectional area become stable when drawing reduction rate of cross-
sectional area is over 25% . In actual production, drawing reduction of cross-sectional area before annealing shouldn’t be
less than 25% .
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Table 1 Chemical composition of tested 10B30 steel/ %
C S5 Mn P g B 730 Cx(3-7T)h

0.28 ~0.34 =0.300.60 ~0.90 =0.025 <0.0250.0005 ~0.003 0 #
g 690 Cx3h
= ks

B [E]/h

FE 1 10B30 £ @12 mm #FL %KL HAL
Fig.1 Metallographic structure of ®12 mm hot rolling wire rod
of 10B30 steel
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Table 2 Wire drawing reduction rate of cross-sectional ar-
ea of tested 10B30 steel

i A&/ mm L 22 W7 1T TE 45 3/ %o
(a) $12.00 0
(b) D11.69 5
(¢) ®11.38 10
(d) ®11.06 15
(e) $10.73 20
() @10.39 25
(g) 10. 04 30
(h) 9. 67 35
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Fig.2 Spheroidizing annealing process curve of cold drawn wire

of 10B30 steel
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35%

Fig.3 Metallographic structure of spheroidizing annealing wires of 10B30 steel :wire drawing reduction rate of cross-sectional area:
(2)0;(b)5% ; (¢)10% 5 (d)15% ; (€)20% 5 (£)25% 5 (g)30% ; (h)35%
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Table 3 Effect of wire drawing reduction rate of cross-sectional area on spheroidizing annealing wires structure and grading

of 10B30 steel
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(a) 0 3 50 BRAL IR B + B E K
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Fig.4 Effect of wire drawing reduction rate of cross-sectional area on tensile strength (a) and reduction of area (b) of spheroidizing

annealing wires of 10B30 steel
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