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Analysis of Creep Property of Film Using Laser Thermal Stress Evaluation
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Abstract Theory analyze the creep property of film in fluctuating temperature conditions. A numeric model is
established basing on ANSYS software with taking WC-6 % Co as substrate and (Ti,ADN as film. The degradation rule
of temperature field and stress field with the increasing and decreasing film's temperature are analyzed. The
calculated results show that: in the fluctuating temperature conditions, the function of stress creep can be derivated
by the one of stress creep curve under the history temperature of constant temperature. And the compress stress
increases with the increasing of temperature, the tensile stress is produced with the decreasing of temperature. The
size of tensile stress in the direction of normal axis is three times as big as optical axis. The fracture of film probably

happens more than that of spall.
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Table 1 Thermal-physical properties of film and substrate

—k

Parameter (Ti,ADN WC-6%Co

Young's modulus Y /GPa 305—0.05 /(T/K) 620

Possion’s ratio v 0.25 0.22

Coefficient of linear expansive o /K™ ! 8.335X107%4+1.71X107°/(T/K) 5.5X10°°¢

Thermal conductivity K /[W/(m + K)] 12.35+5294/(T/K)

Density D /( kg/m?*) TiN: 5.21X10° 14.9X10°
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