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Computational Simulation of the Effect of Nozzle Export Section Shape on
Cold Spraying Technology for Material Modification

WANG Xiao-fang', LI Fang', ZHAO Ai-wa', WU Ji¢?
(1. Dalian University of Technology, Dalian 116024, China;
2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The speed of coating growth, the area of effective spraying and the eveness of spraying had
important relationship with nozzle export section shape. By the numerical simulation of jet-flow field, comparison of
the important feature of different nozzle export section shapes, indicates that nozzle export section with rectangle

shape is good for the even coating of big area spraying, and better than that with circle shape. This conclusion
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coincides well with relative result in laboratory.
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Fig.1 Simulation model
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Fig. 2 Velocity distribution along the Y-axis
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Fig. 3 Velocity contour on the XY plane
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Fig. 4 Simulation model
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Fig.5 Velocity distribution along the central line of the nozzle
B TEE (240 S a4 N K 4E IR
HMEERY SR PR 48 R K, SPIRARSI AR E
HEBERERGEN T LAY #uzsh™ . KR
FRAE R (C>5) B AETE B M 7T LA R A4 1 B 5% , AL
) T T CBP R B b X Z ST 5 16]) Ak 3% T AR

¢ 85 .



R, 55« WEWE O A TR 0 v I O O 2 P BE R R O BU(E S A

2 3 4 5 8 9 10
ZIVTERE 4692 76.5262 148.36 220.195 292.029 63 863 435 697 507.532 579.366 651.2
0.005F
>\< 0.0025}

0
Z/m

Eo6 EXBEHARRE XZTAEESEHE
Fig. 6 Velocity contour on XZ-plane of the rectangular nozzle jet flow

Pt 3 b

H P& 7 AT, ph T A T H R S R E B
BEJ7 18 (Y 77 1) B9 47 Bz s/ » i B 68 7 A 2008
W AREN 9-9 SFH L E R WS B0 X A E T
137 X L S T I 119 P

HiPE] 8 B9 XY S 5 BE 45 B2k AT LU BE BA 8 L
3 ERR R

A 2 3 4 5 6 7 8 9 10
ZIIHU% 4.692 76,5262 14836 220.195292.029 363.863 435.697 507.532 579.366 651.2

0.01 - ——
Ll 1 rrrrrsrreee 2 “
< 0.005 %Whi«wm
0 0.02 0.04
Z/m

7 EEBESRYZ TEEESEE
Fig.7 Velocity contour on YZ-plane of the rectangular nozzle jet flow
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Fig. 8 Velocity contour on XY-plane
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