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Thermal Fatigue Effect on the Residual Stress of Hot Work Steel
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ABSTRACT
Thermal fatigue cracking is one of the most
important failure mechanisms in hot work
die steels. This study investigates thermal
fatigue effect on the residual stress of hot
work steel. A novel method using induction
heating employed to
investigate the thermal fatigue behaviors of
hot-work steel, SKD 61(DAC), vacuum
hardened treated to 47 HRC. Microstructure,
X-ray diffraction and thermal fatigue tests
were conducted. Residual
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calculated by a cos method developed by
PULSTEC company using X-ray devices.
The results show that tensile stress existed in
the rolled direction and compressive stress
existed in the radial direction of the received
specimen. The compressive stress of quench
and temper specimen was -340 MPa. The
residual stress of 500 cycles thermal fatigue
tested specimen was decreased to -70 MPa
from -340MPa.
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