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Abstract

The formation of thermal stresses by plasma spraying is generally considered as adverse.
Therefore, the knowledge of stress distribution in the deposited layer during and after plasma
spraying will be of special interest.

In this study finite difference heat transfer analysis and finite elément stress analysis were carried
out to predict the change of stress distribution in the plasma coated layer with the variations of preheat
temperature, number of scan, particle size, and bond coat.

The results of the numerical analysis were as follows:

1) Transient stresses developed in the coated layer were up to the level of yield strength at the

temperature.

2) The tensile stresses were developed in the deposited layer and the surface of the substrate, but

the compressive stresses were developed in the rest of the substrate.

3) Transient and residual stresses were significantly affected by the preheat temperature.

4) The variations of temperature of powder particle and number of torch scan changed tensile stress

distribution, but made no difference on the magnitude of the stresses,

5) Bond coated layer reduced the stress level of deposited layer.
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Table 1 Powders for thermal barrier coating
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Melting point(C) Chemical composition (wt%)
Ni Cr Al etc
Ni-Al-Cr alloy (for bond coat) 1466 74 16.73 5,45
ZrO, MgO
Zr0,-MgO (for main coat) 2500 75 25
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Table 2 Model spray condition

1. Plasma arc current: 500A
Arc voltage: 65V
Working gas: Ar
2. Torch target separation: 150mm
3. Particle diameter : 20, 40, 60, 80, 100uzm
4. Target material : mild steel
Width : 30mm
Thickness: 15mm

5. Torch scan speed : 25mm/sec.
6. Powder feed rate(eff. 65%): 0.631g/s
7. Thickness of spray layer per scan: 0.lmm
8. Time interval between each scan: 2.4sec.
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