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Effect of Brazing Coating Induction Parameters on Temperature Field

SHI Qiusheng ZHAO Menggi CHEN Lin  YANG Guanjun
(State Key Laboratory for Mechanical Behavior of Materials, Xi’ an Jiaotong University, Xi’ an 710049, China)

Abstract: To improve the interface bonding strength between substrate and coating, remelting technology has been applied as an
environmental friendly approach with fast heating speed. However, the substrate might be deterioded by the over heating by induction
during brazing coating process. A two-dimensional finite element model of heat transfer for induction remelting coating is established
to examine the temperature field. Taking titanium-based coating Ti49Zr49Be on TC11 titanium alloy substrate as typical material
system, the following conclusions can be drawn. The melting interface moves forward by different ways when the skin depths are 4.0
mm, 1.5 mm and 0.6 mm, respectively. It is found that both depth and duration of thermal sensitive temperature zone of substrate
decrease with the decrease of the skin depth. When the induction remelting power is 35 kW, 45 kW and 55 kW, it is found that the
interface moves by the same way from both coating surface and coating / substrate interface to the coating center. In addition, both
depth and duration of thermal sensitive temperature zone of the substrate decrease with the increase of heating power. Based on the
heat transfer model and variation of temperature field, it is demonstrated that increasing power and decreasing skin depth are helpful
to restrain the thermal effect of the substrate in engineering application.
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