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Table2 Parameters used inthe caculationof residual stresses

E,(GPa) b(mm) o w(mm) | E§(GPa)

280 1.62 20.3 0 0.104 341
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C, [SqMPa| T (K) | DTI(K) |a (kY |a (K™)

0 65 700 0 12.0e® | 12.1e°
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temperature  digtribution in  the plasma spraying

A NEW ANALYTICAL MODEL FOR RESIDUAL STRESSESDUE TO
THERMAL SURFACE COATING

HUANG Chen-guang , DUAN Zhu-ping , WU Cheng-kang
(Ingtitute of Mechanics, Chinese Academy of Sciences, Bejing 100080)

Abgtract:  In this paper, a new analytical model, which can be used to dea with the residual stresses
distributions in the processes of quenching and cooling, is presented with the consideration of effects of porosity
and temperature gradient in the coating. Firstly, the distributions of porosity and temperature along the thickness
are obtained by computer simulation of the deposition of heated particulates with the new model, the effects of
thermal expanding coefficients, Young's modulus, temperature of substrate, etc., on the changing of residua
stresses are investigated. It is found that the increase of the cooling temperature and the enlargement of the
difference of expanding coefficients between substrate material and coating ceramic can reduce the tensile
residua stressin the coating layers and prevent efficiently the coating from failing.

Keywords: thermal spraying; residual stress; porosity; deposition process



