5 7R W
SPECIAL STEEL 1

L XXXX -
12 22 Fl ER70S-6 £ 51 & i R0 1

ESR, RIAE, BRI, B R, A
(1 7 B RPR N BT FRA AT, 7 B 2660005 2 b stRHE K2Rk A= B , AL 5T 100083)

& E AN ERT0S-6 S A AL I B v A W 1 () R 58 4 01625 S ARUBE L 9140 Pl B S A 0 X D A A A 4L A T
Mo GBI« W 2 4% A AR 45 P R A7 A RS ST 42, MR Rl B BT 35 A W A D ERAAR , DL FR AR LIS 2 2L
PHARTE R A A RAR B 2400 T 22 SR R L W A S B o B Ol TR B 2% 10 1. O7 A%, W8T I WA 4 50 O B A 45 1 95%
1R Rt — DR TR B A ) o R A AR TR B w [ CIEE IR 0. 070% B3 5 5L 16k 22 38 B Hh
880 ‘CR#AK 2 850 “C, FRIE B H1 0. 15 m/s AR ZE 0. 13 m/s, fARAS K F- B HI R/ 1.2 °C/s R E 0. 8 “Clso 1
M) B A H R LV R REOGAC £ AR IU W DU RIARTE S . BaR o 53 T2 S50 M T e g (R f kot
IR A DL EAARTR Jk, DA T 2l 5 25 A A0S I P o

K4BIA :ER70S-6 #:5%; Wi DUICHAR; Hidk

DOI:10. 20057/j. 1003-8620. N260112  HE4FES TG142. 1

Analysis of Drawing Fracture and Abnormal Structure
Control of ER70S-6 Wire Rod for Welding Wire

Zuo Jinzhong', Zhang Chaolei’, Pan Xiaokun®, Tang Qing', Yan Jiansheng’
(1 Wire Research Institute, Qingdao Special Steel Co., Ltd., Qingdao 266000, China;
2 College of Carbon Neutrality, University of Science and Technology Beijing, Beijing 100083, China)

Abstract : To investigate the fracture of ER705-6 wire rod during drawing, the microstructure of the fractured wire rod
was examined by optical microscopy and scanning electron microscopy. A hard abnormal constituent was identified as
bainite based on its hardness and morphology. Bainite impedes coordinated deformation of the microstructure and is the
primary cause of wire-rod fracture during drawing. The tensile strength of the fractured wire rod was 1. 07 times that of the
normal wire rod, while its reduction of area was 95% of that of the normal wire rod ; these differences in mechanical proper-
ties further increased its susceptibility to drawing fracture. To improve wire rod quality, the carbon mass fraction was con-
trolled at approximately 0. 070%. After rolling, the laying temperature was reduced from 880 °C to 850 °C, the roller con-
veyor speed was reduced from 0. 15 m/s to 0. 13 m/s, and the average cooling rate in the transformation region was reduced
from 1.2 °C/s to 0. 8 °C/s. The optimized wire rod consisted mainly of ferrite and pearlite, with no obvious bainite mor-
phology observed. These composition and cooling-process parameters promote ferrite and pearlite transformation, suppress
bainite formation, and thereby improve the drawability of the wire rod.
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Fig. 1 ER70S-6 wire rod production process
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Table 1 Chemical composition of ER70S—-6 wire rod %
Ji-5 C Si Mn P S Ni Cr v Cu Fe
AWi-ER70S-6 0.070 8 0.830 1.50 0.008 0.011 0.011 0.011 0.004 0.002 97.55
Ki%-ER70S-6 0.079 4 0.801 1.48 0.008 0.014 0.015 0.014 0.015 0.003 94.87
bRk 0.06~0.10 0.80~1.00 1.40~1.60 <0.02 <0.015 <0.10 <0.10 <0.02 <0.10 <97.74
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Fig. 2 SEM morphology of the fracture: (a) (b) macroscopic morphology of the pen—tip fracture surface, (c) microscopic morphol-

ogy of fracture surface
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Fig. 3 Mechanical properties of ER70S-6 wire rods: (a)strength comparison, (b)ductility comparison
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Table 2 Mechanical properties of ER70S-6 wire rod
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Fig. 4 Microstructure of the undrawn ER70S-6 wire rod : (a) OM, (b)SEM of longitudinal section
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Fig. 5 Microstructure of the fractured ER70S-6 wire rods: (a) cross—sectional OM morphology and (b) SEM morphology; (¢) frac-

ture longitudinal section OM morphology and (d) SEM morphology
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Fig. 6 Fracture mechanism diagram of the fractured wire rod
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Table 3 Process optimization parameters of ER70S-6
wire rod
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Fig. 7 Microstructure of ER70S—6 wire rod after process optimi-

zation: (a) low—magnification view, (b) high-magnification view
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