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Abstract . Facing the increasingly high requirements for the refinement degree of parts in all walks of life, the traditional
forging, casting and other forming technologies can no longer meet the needs of life and production. As an emerging additive
manufacturing technology, cold spray has attracted widespread attentions because of its unique characteristics of no phase
change, no oxidation and high deposition efficiency in the material preparation process. In this paper, the basic principle of
cold spray technology and its advantages in materials manufacturing are described. Then the research progress of cold spray
on the preparation of metals, metal matrix composites and laminated composites at home and abroad is reviewed. In the end,
the current problems and barriers that need to be broken through faced by cold spray technology are summarized, and in view
of the existing problems, new research objectives and development directions are proposed.
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Fig. 1 Morphology and porosity of Fe-9. 6Si-5.4Al (a, b) and NAB (c~e) sedimentary layer prepared by different processes
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Table 1 A variety of metals and metal matrix composite materials
deposited on the surface of metal/non-metal matrix by

cold spray
Powders Substrate References
Al 0355B Yang et al., 201913
A5052 g et at,
Al Cu Fu et al., 20183
Al Ni Lee et al., 2009
Al PEEK Liu et al., 20215
7075A1 7075A1 Ren et al., 20213
Al and 6061A1 6061A1 Aldwell et al., 20175
its alloys
6061A1
Al-Sn alloy Cu Ning et al., 200853
SUS304
A380 6061A1 Qiu et al., 202014
7075A1/A1,0;, 7B04 Wang et al., 201914
AISi10Mg PLA Viscusi et al., 20201%
Cu Al Li et al., 202114
Cu Cu Wang et al., 2023144
Cu — Giirtner et al. , 2006+
Aumi Mg-Li
I g Wan et al., 202214
bronze alloy
NAB NAB (301
Cu and MAB MAB Hauer et al., 2021*
its alloys
Brass Steel Theimer et al., 2019'*"]
Cu PEEK Chen et al., 2018/
Muntz E355 steel Huang et al., 2019/%)
Ni Steel Koivuluoto et al., 2007"%!
Monel 400 -~ ”
Ni-20Cr Steel Singh et al., 20155
Nb-Ni-Si In718 Xu et al., 202152
Ni and
oran Ni In718 Cavaliere et al., 2016/%)
its alloys

In628, In718  2024Al Devi et al., 202214

50Ni-50Ti — Tria et al., 20095

ERRES
Powders Substrate References
A/B,C 6061 Al Zhao et al., 20231°
Ta/Al Ceramic ALO; iy et al., 202317

Al-Ni/AL O, Steel Winnicki et al., 2020

075AVSIC .
7075A1/B,C Meydanoglu et al., 2013
Ni/cBN 42CrMn Zhang et al., 20231
Ni/In718 Steel Kazasidis et al., 2020t

A15056/In718  A199.5 Yu et al., 201919

Cu/AlL, 0, AI2017 Triantou et al., 2015
Metal  Cu/PEEK CFRP Melentiev et al., 20211%%
matrix  Cy/diamond 316L Wang et al., 201813
composites
Bronze/dia-
romer AT 6061Al Shin et al., 2008'%
mond
316L/Nickel-
1R AzZ80 Chen et al., 2017'%7)
coated SiC
316L/Fe Stell Chu et al., 2018
Ti/Ta Ti Tang et al., 2022"%]
Ti/BAG 316L SS Kumar et al., 2017'7

Ti64/CoCr Ti64 Tan et al., 20201

Ti/Ti64 1020 CR steel  Aydin et al., 201717

Ti/WC Ti6AI4V Ge et al., 201917
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Fig. 8 Microstructure and mechanical properties of cold sprayed TC4 deposited layer before and after annealing at different temperatures
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