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Development of Induction Hardening Method for Split-Pin Crankshaft
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Abstract The crankshaft of new V6 type engine has split shape Pin which is first case for passenger car in Japan.
It is difficult to apply conventional induction hardening method to split shape Pin due to the problem that
both prevention of melting Pin and securing hardening depth are not achieved at the same time. In this
article, it is shown that the difficulty is resolved by opposite direction of current in the coils of induction
hardening.
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Fig.1 Shape of Split-Pin Crankshaft
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Fig.2 Principle of Induction Hardening
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Fig.3 Comparison of old and new heating method
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Fig.4-1 Melted portion of Split-Pin
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Fig.4-2 Power management range before measures
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Fig.5 Magnetic field analysis result before measures
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Fig.6 Direction of current flowing through
the coil before and after measures
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Fig.7 Magnetic field analysis result after measures
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Fig.8 Power management range after measures
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Fig.9 Robustness evaluation map
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