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Research Progress of Powder Processing and Compositing Technology
in Cold Spraying

ZHOU Hongxia® LI Xueting® JIANG Shengwei *  WANG You 2
(1. School of Mechanical Engineering, Qinghai University, Xining 810016, China;
2. School of Material Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: As a solid material deposition technology, cold spraying has developed rapidly. Because of its low deposition temperature,
high deposition velocity and deposition efficiency, it has obvious advantages in solid forming of metal materials, especially
temperature-sensitive metal materials. In cold spraying, the nature of the sprayed powder including size, morphology and oxygen
content has significant impact on the coating. Therefore, it is very important to modify and design the cold spray powder. The
pretreatment and composite technology of sprayed powder in research of cold spraying are summarized, mainly including powder
preheating, heat treatment, and powder composite technology, which includes mechanical mixing, ball milling, granulation and
coating method, etc., advantages and disadvantages of various technologies are illustrated. The paper provides a reference for the
choice of powder processing technology in cold spraying.
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Fig. 1 Morphologies of atomizing and electrolytic copper powder!?®]
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Fig. 3 Minimum particle diameter for localized
adiabatic straining for different materialst*!
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Table 1 Relationship between the oxygen content of
Cu and the critical velocity

No. con%?tlgev?rt.% veloci?;/t I(Cr:::I «sh Reference
1 0.02 310 L cyed
2 0.10 570 STOLTENHOFF T
3 0.10 470 STEENKISTE Vv [43
4 0.14 550 LI cJ®
5 0.20 550 GARTNER F*%
6 0.34 640 GILMORE D L¥!
7 0.38 610 LI ci®
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Table 2 Effect of Ti6Al4V powder preheating

temperature on coating properties®*”

Powder temperature / °C Coating porosity / %

300 8.8
400 5.2
500 4.6
700 15
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Fig. 4 As-received AA7075 5 and Ti6Al4V B particle and the heat-treated AA7075 powder in cross section
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(a) Core-shell-structured WC-Co powder
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Fig. 6 Morphologies of agglomerated W / Cu

composite feedstock! !

(b) Partial enlarged Figure
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Fig. 7 Cross-sectional microstructure of the ball-milled core-shell-structured WC-Co powders 7!

33 EhE

TR AN NI AR — 2 1R 5 VR A1 5%
B RSP R (AL B 73250 Ak T At
ot S AR TR 5 B0 IV AR LR e > %9,
WA T HUIR Al R P o ek e A (i e
AN, 75 WC R NI AR A&,
TR WC 5 Ni i 7m8 25 T4 LA WC 1 Ni [R5k
(7 A Ni rf, AHEL T A4 WC-Ni 32Kkt
RT3 m, WC R EIA T 65%~
83%, HRIRIAMARTHIZEALZ ., K 8 W KEkfyEk
T WC STk AN A1 5385 R (1) WC FUR e A e i 7
HDURR I, aTRUE Y, REURLY WC 7 mrdi i
AR 2 R AR R AR KIS, AL R,
ANRE I WC FEeid kL, T 2ES5AH Ni (RAeAE,
A LASELFH AR B B2 . #E CNTs B85 Al-Si &2
LI, R T TR 0 CNTs At
i ALST SR ARSI &, IS CNTs nf A4
HWITRAER SR EM NS . 54h, ] DLl e

AR PRSI R £ R (0 AT IR, g AfE AR
RIRE SRR 5 < J MURE SR A 7D, AT B e A
WETRIORE B, WS INSE LAGIER A/ TIC

(a) WC/Ni coating without agg
Lomerated granulation

(b) WC/Ni coating after agg
Lomerated granulation
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Fig. 8 Schematic graph showing how (a) cast WC,(b)
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