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Optimization of Spray Conditions in a Multilayered Coating System Based
on Thermal Fatigue Strength

Yasuhiro YAMAZAKI*, Yoshihiro ENDOH** and Susumu IZUTU***

Taking advantage of the industrial and university collaboration symposium which was
held in Niigata city in 2005, this project has been started. In this project, the optimization of
the spray process in the multilayered coating system was investigated based on the thermal
fatigue strength. In addition, the stress condition near the interface of the coating was
discussed. Based on the experimental and analytical investigations, the condition of the

coating process was optimized.
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Fig.1 Schematic illustration of the thermal spray process and the typical

microstructure of the coating sprayed.
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Fig.2 Schematic illustration of the thermal cycle fatigue test system.
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Fig.3 Schematic illustration of the residual adhesion strength test.
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Fig.4 Relationship between the residual adhesion strength and the thermal cycle.
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Fig.5 Edge geometries of the coating in a Fe-alloy coated aluminum cooking appliance.
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Table 1 Mechanical properties of top-coating, bond-coating and substrate alloy.

Materials Elastic modulus [GPal Thermal expansion coefficient [/K]
Fe-alloy coating 243 13.9x106
NiAl coating 238 13.9x106
Al-alloy, AC4A 75 22.0X106
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Fig.6 Relationship between the stress singularity order and the interface angle.
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