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Microstructures of cold-sprayed Ni coating
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Abstract: The microstructures of cold-sprayed Ni coating were characterized by SEM and TEM. The results show that the
local microstructure in a particle of the cold-sprayed Ni coating reveals a quite inhomogeneous appearance. Elongated
grains and equiaxed grains are typical microstructures at the particle-particle interface, while the regions near the interface
exhibit heavily deformed appearance with a large number of dislocation walls or dislocation tangles. Moreover, the grain
refinement near the interface is more pronounced than that on the periphery of the interface. The main mechanisms for
microstructural evolution at, and near the interface are the dynamic recrystallization under high-strain-rate deformation and
the plastic strain-induced grain refinement due to dislocation movement, respectively.

Key words: Ni coating; cold spray; dynamic recrystallization; microstructure

( )
[6-9]
1 2] Ccu?
i 5]
[3, 10]
(06QB14032)
2007-11-05 2008-04-23

021-26645905 E-mail: hbz1106@163.com



1422 2008 8

4.7 mm
(TEM) HITACHI S—4200 (SEM)
TEM Cu SEM
[11-13] Ni
TEM JEOL-JEM200CX (TEM)
Ni 160 kV TEM
1 mm
60 um
d 3 mm 8 um
TEM
1
(
)
Ni Ni(99.99% )
2
1
2 Ni SEM
3 Ni TEM
400
nm
s & R [ 1 2] s &
[13]
4 TEM
200 nm 3
1 Ni
Fig.1 SEM morphology (a) and internal microstructure (b) of
selected Ni powders
Kinetic Spray 3000M
de-Laval
2.6 mm § mm 68
mm 25 mm 150 mm/s
1.5 mm 92%N,+ 2 Ni SEM

8%He( ) 500 3.0 MPa Fig.2 SEM image of cold-sprayed Ni coating



18 8 Ni 1423

3 Ni TEM
Fig.3 TEM image of core of particle of Ni coating
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Fig.5 TEM images of Ni coating showing elongated grains

with high dislocations: (a) At equiaxed grains which are rather

free of dislocations; (b) At particle interface
4 Ni TEM
Fig.4 TEM image of near particle interface of Ni coating
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