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Vacuum Cold Spray Technology and Its Application in Functional Devices

MA Kai LI Chengxin
( State Key Laboratory for Mechanical Behavior of Materials Xi’ an Jiaotong University Xi’an 710049 China)

Abstract: As a potential novel coating preparation process vacuum cold spray ( VCS) has attracted extensive interest from
many countries” research teams. By impacting the substrate with ultrafine ceramic or metal particles at a velocity of hundreds of
m/s or higher without high-temperature sintering the dense or porous nanostructured ceramic or metal coatings can be pre—
pared at room temperature. VCS has the advantages of the widely available material resistance to composition changes direct
and rapid preparation of composite materials and multiple structural coatings. Especially in the field of functional ceramics
VCS has the potential to replace traditional sinter-based production processes. In this paper the principle and characteristics of
VCS process particle deposition behavior and typical coating morphology are explained. The application and latest research
progress of the VCS process in surface protection biological coating sensor applications ( gas humidity and temperature)
energy devices ( solar cells fuel cells lithium-ion batteries and supercapacitors) micro-electromechanical systems ( MEMS)
devices and metal coatings are introduced in detail. Finally the future research direction and application fields of the VCS

process are pointed out.
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Table 1 Typical parameters for vacuum cold spray
Parameter Data from references > *
Pressure in powder feeder 10~100 kPa
Pressure in deposition chamber 0.05~2 kPa
Carrier gas He N, O, Air Ar
Gas flow 1~30 L/min

Size of nozzle

2.5 mmx0. 2 mm up

to 400 mmx1 mm

Gas temperature RT~300 °C
Sweep speed 0.05~10 mm/s
Standoff distance 0.5~50 mm
33
34-36
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