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Estimation of mechanical properties of driving parts for
automobile considering heat treatment and plastic deformation

K. O. Lee, J. U. Park and J, S. Je

Abstract

Since QOuterrace is one of the components of driving shaft for power train of automobile and transmits high torque, high
strength and high toughness are necessary so forging process is adopted to manufacture such parts. Therefore, in order to
improve strength and toughness, heat treatment is accomplished after plastic deformation(forging). Because Each
component of driving shaft is mounted to automobile after a series of forging, machining and heat treatment, in order to
evaluate mechanical properties of such components in use, plastic deformation and heat treatment must be considered. So,
in this paper, tensile tests are performed with tensile specimens which have passed through a series of upsetting,
machining and heat treatment to evaluate mechanical properties of such components.

Key Words : Driving Shaft For Automobile, BJ Outer Race, TJ Outer Race, Forging, Mechanical Properties, Heat
Treatment, Plastic Deformation
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Fig. 1(a) Effective strain from Computer Simulation
results for BJ Outer race at region A
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Fig. 1(b) Effective strain from Computer Simulation
results for BJ Quter race at region B

Fig. 1(c) Region of inspection for BJ Outer race
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Fig. 2 Inspection region for each component

Table 1 Strain value at inspection region

Part name Symbol value Remark
A 1.35

BJ Outer race Setting to 1.8
B 1.8
C 1.8

TP Housing Setting to 1.8
D 1.85
Inner Race E 1.85
Trunnion F 1.8

2.3 Y X 2|(Heat treatment)
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Fig. 3 Production of tensile specimen
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Fig. 4(a) Carburizing process
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Fig. 4(b) High frequency heat treatment
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Table 2 Results of tensile tests

Matarial Treatynent Fractt_n*e ‘ 0.2% Offset Maximum Strength
Conditions Strain Yield Strength (Mpa) (Mpa)
No Strain, No H/T 0165 373 791
$53C Styein, No /T 0238 588 786
(BJ TP) No Strain, H/T 0033 1166 1284
Strain, BT 0044 1220 1453
No Strain, H/T 0046 1146 1399
SCM420H No Strain, No /T 0225 343 6§20
Strain, H/T 0051 1236 1579
No Strain, H/T 0047 1144 1435
SR420H No Strain, No H/'T 0204 367 74
Strain, H/T 0043 1071 1510
Baron steel | No Strain H/T 008 943 1878
(Shaft) No Strain, No H/T 017 582 701
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