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# E 0CrI3C 4(/% :0.02C,0. 325i,0. 18Mn, 0. 016P, 0. 002S,12. 25Cr,0.014 ON) B iR 4 M T % 5.5
mm PELIB K HF (680 ~700 CiB k) -BHE €2.0 mm #-HKBK-BRIKZE 00.70 mm Z-FSiB K-BERE 00.3
mm %, @A 0 AR R AR, BB K @5, 5 mm PELH B RASRERERR, SRR IR R
REgFWTeL, 85t 720 ~760 CiR KRR, bEE JOR A5 , B3R B EK, 720,740,760 3Bk J5 0Cr13C 4
®5. 5 mm BELH ROPLRIIREE 4N 50K 471 ~ 503 MPa,417 ~448 MPa #1378 ~417 MPa, 4 =Z5 5850 #@ 1 ©5.5
mm LA 0B KR EFME 680 ~700 °C 2 h 2 X 740 °C 3 ~4 h, B AV IR TN 4Bl 6 /12 h EE 2
Ww/12 h,
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An Analysis on Wire Fracture in Cold-Drawing of Ferrite
Stainless Steel 0Cr13C and Process Improvement

Song Yunxia', Zhang Mengyun®, Bai Liguo®, Zhang Rongxing® and Ma Xiangfeng’
(1 Technology Center; 2 Stainless Steel Co, Xingtai Iron and Steel Co Ltd, Xingtai 054000)

Abstract The process for cold-drawn wire of steel 0Crl3C (/% ; 0.02C, 0.32Si, 0.18Mn, 0.016P, 0.002S,
12.25Cr, 0.014 ON) is ®5. 5 mm hot-rolled rod annealed at 680 ~700 “C -cold-drawing to ®2. 0 mm coil-hydrogen annea-
ling ( HA) -cold-drawing to ®0. 70 mm wire-HA-cold-drawing to ®0.3 mm wire. With analysis on composition, fracture,
structure and mechanical properties of steel, it is obtained that the ®5. 5 mm annealed hot-rolled coil has mixed grain struc-
ture and higher tensile strength led to non-homogeneous deformation and wire fracture during cold-drawing process. Test re-
sults of annealing at 720 ~760 °C show that with increasing annealing temperature the tensile strength of steel 0Cr13C de-
creases, the tensile strength of ®5.5 mm rod annealed at 720 °C, 740 °C and 760 °C is respectively 471 ~ 503 MPa,
417 ~448 MPa and 317 ~417 MPa. The production results show that by increasing annealing temperature of ®5. 5 mm hot-
rolled coil from original 680 ~700 C for 2 h to 740 C for 3 ~4 h, average ratio of wire fracture at each cold-drawing bench

decreases from 6 times/12 h to 2 times/12 h.

Material Index Ferrite Stainless Steel 0Cri3C, Cold-Drawing, Wire Fracture, Annealing Process
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Table 1 Composition analysis of ®5. 5 mm coil of steel
0Crl13C with wire fracture in cold-drawing process /%
o=} C Si Mn P S Cr Ni N

o0 A < < < < 11.50~ <
=¥ 0.03 1.00 1.00 0.030 0.010 12.50 0.60
RGN 0.02 0.32 0.18 0.016 0.002 12.25 0.05 0.0140
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Fig. 1 Morphology of fractured surface of wire fracture of steel
0Cr13C in cold-drawing process
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Table 2 Comparison between mechanical properties of

®5.5 mm coil and ®2.0 mm coil of steel 0Cr13C with non-

wire fracture and wire fracture during cold-drawing process

. o HihLE B/ FE{HR/ T T W A A
R MPa % %
B 437 37 82
(®5.5mm) 440 36.5 83
512 27 78
(ﬂf}% fnﬁ) 537 26 80
524 26 81
516 30 79
RIS 567 21 28
(@®2.0mm) 572 20 28
758 10 26
(lﬁzﬁ fff) 827 10.1 24
787 10 26
754 10 26
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Fig.2 Morphology of structure of steel 0Cr13C ®5.5 mm coil

annealed at 680 ~700 “C for 2 h being fracturing in cold-drawing

process
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Fig.3 Effect of annealing process on mechanical properties of
®5.5 mm specimen of steel 0Cr13C

B4 O0Cri3C 4 ®5.5 mm #:%} 740 °C 3 ~4 h B A JGRIAR
2]

Fig.4 Morphology of structure of steel 0Cr13C @5.5 mm coil

annealed at 740 C for 3 ~4 h
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Fig. 5 Distribution of mechanical properties of steel 0Crl3C
®5.5 mm hot-rolled coil annealed at 740 °C for 3 ~4 h
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