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Influence of controlled rolling and controlled cooling process on microstructure and
mechanical properties for S45C steel rod coil used in automobile
shock absorber piston rods
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Abstract: For the problems of low strength and Widmanstatten structure of large-sized S45C steel hot-rolled rod coil, the influence of con-
trolled rolling and controlled cooling on the microstructure and mechanical properties of rod coil was studied. The heating temperature, fin-
isher entry temperature, coiling and controlled cooling temperature and cooling rate in the rolling process were optimized and adjusted, and
the microstructure and mechanical properties of S45C steel hot-rolled rod coil under the original process and the optimized process were
compared and analyzed. The results show that the tensile strength and hardness of the hot-rolled rod coil increase significantly after optimi-
zing the process, increasing by 21 MPa and 3 HRB, respectively, while the elongation and section shrinkage increase slightly. The Widma-
nstatten structure of the rod coil rolled by the optimized process is basically disappeared, and the grain size is refined, the grain size in-
creases from 7. 0 grade to 8. 0 grade. The pearlite lamellae is thinner and the lamellae spacing is reduced from 0. 33 pum to 0. 26 pm. By
reducing the heating temperature and rolling temperature and controlling the cooling method, the strength of S45C steel hot-rolled rod coil
is improved, and the Widmanstatten structure is improved.
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Table 1 Chemical compositions of S45C steel

( %, mass fraction)

C Si Mn S P Cr Fe

0. 46 0.21 0.82 0. 005 0.013 0.12 N

I T AR T2 g 0 3 25 647
FPEREINGN, SR I FCA B2 00 7 2 2 e A 4
A 172 A RYREREAE, I 1 T BH 5 ) 18] B 90° 3L
I 4 A 5 BOBE P24, SR Leica DM2700M D
B A A T R SO

R2 S45CMMIEIIES TZSH
Table 2 Parameters of controlled rolling and controlled

cooling process for S45C steel
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Table 3 Mechanical properties of S45C steel rod coil by hot rolling under original process and optimized process
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Fig. 1  Microstructures of hot rolled rod coil under original process and optimized process
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Fig. 2 Scanning electron microscopes morphologies of hot rolled rod coil structure under original process and optimized process
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