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High-Carbon Steel Sheets for Power Train Parts
—Formable High-Carbon Steel Sheets Suitable for One-Piece Forming—
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Abstract:

0 JFE Steel has developed two types of formable high-carbon steel sheets. Non-oriented high-carbon cold-rolled steel sheet
has excellent isotropic mechanical properties suitable for cylindrical rotating parts, for example. Hyper burring high carbon
hot-rolled steel sheet exhibits excellent burring formability secured by the fine dispersion of spheroidized cementites, which

has been enabled by applying a rapid cooling system in the run-out-table of the hot-rolling process.
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Final annealing temperature

Photo 1 Effect of annealing temperature prior to cold-rolled on
microstructural change during final annealing
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Developed steel Conventional steel

Photo 2 Microstructures of steels

Table 1 Mechanical properties of steels

YP TS El A mean-
(MPa) (MPa) (%) 'O T Tor AT

Developed

380 470 39 1.06 098 1.01 0.06 1.01
steel

Conventional

290 500 35
steel

1.25 095 138 037 1.14

0 410

Conventional steel

Photo 3 Appearance of cup cylinder tested pieces
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Fig.2 Change in wall height and wall thickness
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Fig.3 Appearance change of test pieces after cup cylinder test
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Heating condition: After reaching 1 000°C

At the outer surface (3.4 s), water cooled.

300 F (Average cooling speed: 582°C/s)
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Fig.4 Hardness distribution after induction heating
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Table 2 Chemical composition of steels (mass%o)

C Si Mn P S
Developed steel 033 0.19 0.74 0.017 0.002
Conventional steel | 0.34 0.18 0.76 0.017 0.002

Conventional steel

Developed steel

10 um

Photo 4 Microstructures of steels

Table 3 Mechanical properties of steels

YP TS El  A*
(MPa) (MPa) (%) (%)

Developed steel 386 488 38 80
Conventional steel | 317 506 33 44

Hardness,
HV/HRB

150/78
156/82

* Hole expansion ratio, Clearance: 20%

Developed steel &

Conventional steel

5 250

Photo 5 Microstructures of steels
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Fig.5 Comparison of hole expansion ratio-strength balance of

S35C hot rolled steels
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Photo 6 Hole expanded test piece (S35C)
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