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Influence of Cold Drawing Strain on Torsion
Properties of 304H Steel Wire
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Abstract The influence of structure evolution and defects of 304H stainless steel wire during the cold drawing process
from ®2.6 mm to ®0.89 mm on torsion performance of stainless steel wire are studied. The resulis show that when the true
cold drawing strain of the steel wire is between 0 and 1. 39 ,the torsion performance decreases sharply and the number of tor-
sion decreases; when the true cold drawing strain is between 1. 39 and 2. 14, the torsion performance gradually rises and the
number of torsion increases. With the application of strain,work hardening leads to the deterioration of plastic toughness by
dislocation plugging, which is the main factor for the decrease of torsional performance,and the increase in the content of
{111} //ND texture at this stage is also not conducible to the torsional performance;as the strain is further increased,and
the internal grains of steel wire are refined into ulira-fine grains,leading to further increase in strength and recovery of plas-
tic toughness ,which are the main factors for the rebound of torsion performance,and the decrease of {111}//ND texture
content is also available to torsion performance. However, when the true cold drawing strain exceeds 1. 39, the average areal

Vol. 42. No.4
August 2021

density of inclusions also increases,which hinders the further recovery of the torsional performance of the steel wire.
Material Index 304H Siainless Sieel, Torsion Properties, Grain Orientation, Grain Size, Inclusions
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F1 A% 304H WILERH S/ %
Table I Chemical composition of test 304H steel/ %

C Si Mn S P Ni Cr Mo N
0.08 0.39 1.18 0.005 0.030 7.6 8.33 0.092 0.108

R2 34H PLEARERSH . BURTHHREE
Table 2 Parameters,grain size and tensile strength of each
cold drawing pass of 304H steel wire

ik 'R/ BEE, HNE FRBLR Er L

mm % (&) ~+/pm F&/MPa
0 2.60 0 0 35.20 756
1 2.32 20.10 0.22 27.30 965
2 2.09 19.28 0.44 19.81 1213
3 1.69 34.64 0. 86 7.49 1510
4 1.40 31.41 1.24 2.23 1686
5 1.30 13.79 1.39 1.12 1733
6 1.16 19.58 1.61 0.73 1843
7 1.06 16.76 1.79 0.32 1892
8 0.97 16.40 1.97 0.13 1953
9 0.89 15.23 2.14 0.09 2021
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Fig.1 Relationship between number of torsion and strain (a) and trend chart of proportion of tran-

sient fracture area (b) of steel wire
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Fig.2 SEM morphology of torsion fracture of steel wire
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Fig.3 SEM morphology of steel wire with strain £:0 (a),0.86 (b),1.79 (c) and 2. 14(d)
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Fig.4 Orientation imaging diagram of steel wire with strain £ :0 (a),0.22 (b),0.86 (c¢),1.39 (d) and 1.79 (e),crystal plane

orientafion scale (f)



54 3 % BE RN 304H RN < 69 -

120 ¢

—
(=
S

Bk %
2 3

0 0.22 0.86 1.39 1.79
BiAE(e)

B5 LRI .0 0.22.0.86.1.39.1.79 L& B 897354k
Fig.5 Changes of texture content in steel wire with strain g; 0,
0.22,0.86, 1.39, and 1.79
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Fig. 6 SEM morphology of inclusions at longitudinal section in steel wire with strain & :0 (a),0.86 (b),1.39 (c) and 2. 14 (d)
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