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Influence of Pinch Rollers on the Surface Microstructure of
S45C Wire Rod for Large—Sized Piston Rods

Zong Hao
(No.2 Rolling Steel Branch, Jiangyin Xingcheng Special Steel Co., Ltd., Jiangyin 214400, China)

Abstract: Using metallographic examination, cold heading, and other experimental methods, this study investigates the
optimization of the pinch roll groove system and clamping pressure in high-speed wire rod rolling processes to address the
issue of coarse surface microstructure in piston rod steel S45C, which affects material fatigue strength and wear resistance.
Analysis indicates that improper design of the pinch roll groove and inappropriate light/heavy pressure parameter settings
lead to localized stress concentration on the steel surface, inducing coarse microstructure. Reducing the light and heavy
pressure of the laying head pinch roll by 0. 2 MPa significantly decreases surface stress and mitigates the degree of coarse
surface structure. Optimizing the pinch roll groove by changing the contact between the laying head pinch roll and the red
steel from point contact to surface contact alleviates clamping stress. Combined with reduced pinch roll pressure, this ap-
proach effectively resolves the coarse surface microstructure issue in piston rod steel S45C. In summary, the optimal pro-
duction process involves using groove B with a heavy pressure of 0. 35 MPa and a light pressure of 0. 15 MPa. The result-
ing microstructure is uniform ferrite and pearlite, with no coarse structure at the edges. Customer validation confirms that
the optimized S45C piston rod steel exhibits significantly improved surface microstructure uniformity, meeting high-
precision application requirements and providing a reliable pathway for process improvements in similar products.
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Table 1 Chemical composition of S45C steel %
A C Si Mn P S Cr Al Ti
%{% 0.42 ~ 0.50 0.15~0.38 0.60 ~ 0.95 <0.030 <0.035 <0.20 0.02 ~ 0.06 <0.06
SERRE 0.46 0.31 0.80 0.009 0.005 0.07 0.035 0.03
R2 S45CHNP24. 5 mmBELRB T ESH
Table 2 Test process parameters for S45C steel $24. 5 mm wire rod
TR Jemin T W mmammrc b U mes) BERERA
BT AR 0.65 0.30
TZ1 Ji ALY 0.35 0.15
TZ2  fefeBoLA 0.65 0.30 . £80-900 030 .
T3 fifkBALE 0.35 0.15 ’
TZ4  efbcoll 0.65 0.30

TZ25 fhfbcolm 3.50 1.50
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Fig.1 Hole pattern diagram of high—speed wire rod spooling pinch roll grooves
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Fig . 2 Influence of different pinch roll pass configurations on the surface of finished products made of S45C steel $p24. 5 mm wire

rod : (a) Original A-hole clamped rear surface, (b) Optimized B-hole clamped rear surface, (¢) Optimized C—hole clamped rear

surface
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Fig .3  Microstructure diagram of hot-rolled S45C steel wire rod ($24. 5 mm) processed by different techniques :

(a) Original pro-

cess technology, (b) Process 1, (¢) Process 2, (d) Process 3, (e) Process 4, (f) Process 5
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Fig . 4  Appearance photos of cold forging with different pro-

cesses
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