M B B ¥ 5 L % Yol 11 No.2
MATERIALS SCIENCE & TECHNOLOGY Jun. , 2003

ERRIR /e
200346 H

EEFHEHSREANEHE T ZHXERAR

HRK, HAFE, AR

(RFEM ¥R A, e, 100080, E - mail;huang cg® imech. ac. er)

i OE RHRSNERARHE - SERUN BN AR F SN THFEFRAATREN
ARBEREHANEE BEHL I ZOE THEAMANBAERSHE REMHNER RE P
WRFAE GEEIHNARITAS U FRARLA BETIAREN S F S —EX R T I SRR
EHRALZH X ASHENENARR VAR N ASBRERAL RSN TEREEARER
BANABUAATRGLRENEEE. AXNAFTL RN AR TERR LT EREARRT ISR IE
RERGHEEENMRERBN AR

X FEFHERR AR R EE K

hESHET: 0614.24 JCREERIREG: A SCREAME . 1005 —0299(2003)02 - 0113 - 07

Relationship between mesoscopic structures of plasma sprayedcoatings and
some process parameters of plasma spray
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Abstract. In order to facilitate the selection of process parameters and the improvement of mechanical proper-
ties of plasma spray coalings, growth and mesoscopic structure of plasma spray coatings were numerically in-
vestigated, by using the modified coating growth model and a new recursion algorithm. The numerical simula-
tion consists of several main physical processes, such as impact deformation and solidification of liquid ceramic
drops , accumulation and growth of coatings, porosily formation, temperature distribution and evolution in coat-
ing system. A commercial FEM code, ANSYS v5. 6 was adopted for the caleulation of temperatre fields in
coatings and the growth processwas antificially divided into 10 steps. At the same time, 1000 x 1000 meshes
were used to grasp the detailed mesoscopic structures in the coatings, and flying velocity, melting condition
and initial position of ceramic drops were random in the pecified sampling spans. The results of investigation
indicate that the relationship between the process parameters and the mesoscopic structure of coalinges is very
obvious. With the enlargement of the diameter and flying velocily of ceramic drops, the void contents in the
coatings rose. However, when the temperature and the degree of roughness of the subsirate were increased,
the coatings were further compacted.
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Fig.1 Deformation patterns of liquid ceramic powders after
collision with substrates
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