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New Steel Product for Induction Hardening which Enables Omission of

Heat Treatment in Cold Forging Process
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Fig.1 Conventional process and target process
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Table 1 Chemical compositions

C Si Mn Others
Various 0.15~0.35 0.30~0.90 -
Reduced Reduced Mo, Ti, B

Carbon steel

Developed steel ”
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Photo 1 Microstructures before cold forging
(a) Annealed S38C (b) Developed steel without annealing
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Fig. 2 Shape of rotation bending fatigue test piece
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Table 2 Test conditions of induction hardening

Temperature (°C) 900
Quenching Heating time (s) 1.3
. Jet cooling with
Cooling .
aqueous polymer solution
Temperature (°C) 90
Tempering  Holding time (ks) 3.6
Cooling Air

100 pm
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(a) S38C (b) BAZEM

Photo 2 Microstructures near the notch of fatigue test
specimen after induction hardening
(a) S38C (b) Developed steel
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Table 3 Hardness data after induction hardening

S38C Developed steel

Surface hardness (HV0.3) 605 617
Hardening depth (mm)
Distance from surface with 2.0 1.8
400 HV or higher

[Procedures of fatigue test |

S38C - Annealing - Cold drawing - QT - Induction hardening
Dev. - [Annealing free] - Cold drawing - QT - Induction hardening

200 A S38C
= O Developed steel
& 800 -
2 .
2 SN
2 700 |- B\A
3 N 0 E—
& 600
<
500 Y Y Y B S ! B
10* 10° 10° 107 10*

Number of cycles (cycle)

X3 [ElExflFESEERER
Fig.3 Results of rotation bending fatigue test
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