Fem AR 458 H£oW
<18 - SURFACE TECHNOLOGY 2016 409 A

& B TR R p RN i 2 S {E R

fam 4, xE e, LY, R >, B8RP, EIL
(LPRIAS MRARSTRSR, K 410083; 2/ FEHFHRTIRGT, [T 510650;
3R RRE TREABR LESIME, [T 510650;
4 FRIREBIREABRIME, [ 510650)

1 z-Emﬁﬁmﬁﬁﬁgg%ﬁﬁz?%Wﬁkﬁ&’%.? 7% 1% 8 Fluent 2k MF3t4k T5 5 F
SR P B e AT AR B R A AT R AR, AR IT SR 0T T B, BUE AR LS BUE A AL SR e
*}L/HU}L’? V‘]‘ng/m}@#ﬁ%f‘? é’?’a; o _n% ST ARREGSIE, ABETREREY, BB @RELS T PR
; EFAEKBEEP, BEA@BEKTPCRE, FAKBEIREPHEAR- PSR LT TFHERDS
%ﬂ?é‘afa%ﬁ—‘?'sméo AEHEgREEP, EAFRGERRGRANE, ST TRRAGALZ, RAKXH
A5 N BURL AR BRSPS IR E 4%]%;&&%7’1@&&@‘%)%&%@ FE- s iR £ A B AR
KR, ZFRE ARG BAGR@- PSR £ T E AR B MR, TR E M,
P FEMKG B, EA@-POBREMD, ML TAEA, Gt IE. Bk A2 L BEAHE T E A
R T Fe W3R EASE A AR K H w0, ZAEEME R A ST L F & TR R a9 PR AE
X8R FEFh; Bk, el REZNER; A@-PORE; HAEEL; Fluent
FESES: TG174.442 XEEFRIRED: A XEHS: 1001-3660(2016)09-0018-07
DOI: 10.16490/j.cnki.issn.1001-3660.2016.09.003

Numerical Simulation of Particle Heating Process in Plasma Spray

HE Xiang"***, LIU Min***, WEN Kui***, YANG Kun***,YAN Xing-chen®>*,WANG Kai***

(1.College of Materials Science and Engineering, Central South University, Changsha 410083, China; 2.Guangzhou Research
Institute of Non-ferrous Metals, Guangzhou 510650, China; 3.National Engineering Laboratory for Modern Materials Surface
Engineering Technology, Guangzhou 510650, China; 4. Guangdong Provincial Key Laboratory of Modern Surface Engineering
Technology, Guangzhou 510650, China)

ABSTRACT: Objective To study the heating process of particles in plasma spray and influence factors. Methods The heating
process and state of particles in plasma spray was calculated by Fluent software. Then the effect of standoff distance, diameter

and materials of particles on the heating condition and temperature gradient of particles was analyzed based on the calculation
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results. Results During the heating process of particles under different standoff distances, the surface temperature of particles

was higher than the center temperature of particles. In the cooling process, the center temperature was lower than the surface

temperature and the surface-center temperature difference was far less than that in the heating process. There were different

heating stages in heating process. For different diameters of particle, small particles could obtain better heating than the bigger

one, although the bigger one could enter a deeper position in the center than the smaller one. The surface-center temperature

difference increased with the raising of particle diameter. And particles with three different diameters had the similar tendency of

the surface-center temperature difference. In regard to different materials, the materials with lower thermal conductivity had

higher surface-center temperature difference, thus that would be harder for melting of particles completely. Conclusion Heating

condition and temperature gradient of particles are sharply influenced by standoff distance, diameter of particles and materials of

particles. And this simulation results can provide reference for the analysis of heat transfer between particles and plasma.
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Tab.1 Working condition parameters of plasma spray
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