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Development of Hot-Rolled Wire Rods of 35CrMo
Annealing-Free Cold Heading Steel for High-Strength Bolts

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

Abstract: By controlling billet temperature 780 °C as entering sizing mill, sizing reducing rate 42% ( ®18. 4 mm—
@14 mm) , cooling rate 0.42 °C /s, the microstructure of 35CrMo steel hot-rolled rod is F + P, with ferrite content more
than 40% , actual grain size 10-11, tensile strength 750 MPa, reduction of area=60% , and hardness value 214-225HV,
to realize annealing-free large reduction of cross-sectional area cold drawing.
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Table 1 Chemical composition of test 35CrMo steel/ %

mHe C Si Mn P S Cr Mo
Frift 0.33~0.38 0.15~0.35 0.60 ~0.90 =0.025 =0.025 0.90~1.20 0.15~0.30
b 06 4 0.36 0.18 0.77 0.010 0. 005 1.05 0.17
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RREERZAMTESHOLR 2, MR, S0k JPm  BAm B
g . ' I/ C E/C /% g C
ARSI & 35CeMo H9 #9 AHAE ;X Ar, 2y 730 C, B 1060~1100 930-970  68(HlEL) 900 ~940
Ar, 7 820 °C, 5 56 452 A 6 5E 2 1R BE A6 T A X7 i3 1010~1050 880 ~920  96(hi%kl) 860 ~900
#3 HRBTEBEFIFNIZSH
Table 3 Test variable factor rolling process parameters

WL AJd g AR AWGERELAE e R L W AR i 2 35 I B P

TZ BE/C M EA% /mm [ EH#E /m T/ % E/C BE/(m-st) /(C 871

HHL 850 17.4 14 35 870 0.20 0.58
T#H1 750 17.4 14 35 760 0.20 0.50
T2 780 17.4 14 35 790 0.10 0.20
T3 780 18.4 14 42 788 0.10 0.20
T24 780 18.4 14 42 790 0.15 0.42
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Table 4 Microstructure, ferrite content and actual grain

size of 35CrMo steel @14 mm hot-rolled coil by convention-

al process and test process 14
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T¥1 F+P 44 11
T#2 F+P+B 34 —
T3 F+P 42 10
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Fig.1 Structure morphology of hot rolled wire rod produced by (a) Conventional process, (b) Process 1, (c) Process 2, (d)

Process 3 and (e) Process 4
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Table 5 HV hardness test results

T HV BB
s 286 288 310 290 280 298 300 294
T#1 206 196 204 205 206 206 205 200
T2 268 255 250 270 270 262 260 275
T3 218 208 214 217 210 217 214 221
TZ4 215 210 212 214 215 225 223 216
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Fig.2 Cold top forging of hot rolled wire rod by (a) Conventional process, (b) Process 1, (¢) Process 2, (d) Process 3, and (e)
Process 4
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Table 6 Drawing process parameters
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Table 7 Mechanical property test results of ®12. 1 mm
finished steel wire
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