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Abstract This study investigatesthe high-frequency heat treatment characteristics with the distance between a coil
and SCM440 parts for an automobile. Global automobile makers are focusing on research to develop
high-performance automobiles with improved fuel efficiency and lower emissions in accordance with consumer
demand and environmental policies. However, most research onhigh-frequency heat treatment has been experimental,
and it is very difficult to obtain high-frequency heat treatment conditions for a specific product. Therefore, all the
conditions of high-frequency heat treatment except the distance between a coil and SCM440 parts were kept the same.
As a result, the optimized distance between the coil and SCM440 parts was observed to be 1-2 mm. When the
distance between the coil and SCM440 parts was over 3 mm, the effective case hardness depth and total case hardness
depth did not satisfy the standards.

Keywords : Effective case hardness depth, High frequency heat treatment, SCM440, Surface hardness, Total case
hardness depth
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Fig. 1. Ball stud

Table 1. Specification of ball stud

Specification Factor

Material SCM440
Hardness (HRC) 35
Length (mm) 57.0
Head diameter (mm) 222
Neck diameter (mm) 11.3
Body diameter (mm) 9.1

Table 2. Chemical Composition of SCM440

Cr-Mo C Si Mn Cr Mo
Steel
SCM440 | 0.38~0.42 | 0.15~0.35 | 0.60~0.85 | 0.90~1.20 | 0.15~0.30
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Fig. 2. High frequency heat treatment of ball stud
(a) Equipment (b) High frequency heat treatment
process

Table 3. High frequency heat treatment condition

Specification Factor
Power (kW) 36 +3
Voltage (V) 260 +15
Current (A) 143 +12
Frequency (kHz) 153 £3
Heating time (s) 3.8 £0.25
Cooling time (s) 7.8
. . Tectyl Heat Aqua
Quenching oil type ng s ilf;:
Quenching oil temperature (C) 25 +10
Quenching oil rate of flow (m*/min) 80
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Fig. 3. Cutting process of quenched ball stud
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Fig. 4. Measuring process for hardness of quenched ball

stud
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Fig. 5. Surface hardness of quenched ball stud
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