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Research on Laser Enhanced Brush Plating Ni Coating

YAN Tao LIANG Zhi-jie  TANJun ZHANG Ping

(Department of Equipment Remanufacture Engineering, Academy of Armored Force Engineering, Beijing 100072)

Abstract: In this work, experiments of continuous and pulsed No**:YAG Laser Enhanced Brush Plating (LEBP) Ni coating
were carried out. SEM was used to observe the morphologies, XRD and EDX were also used to analyse the microstructure of
coating. Micro-hardness of the Ni coating was measured and compared with the ordinary brush plated Ni coating. Qualitative
analysis of the adhesion between coating and substrate was done. The result revealed that the LEBP coating showed good
bonding strength, its micro-hardness was increased about 200HV , relative wear resistance became 10 times higher and friction
coefficient was decreased about one half that of the conventional plating layer. The continuity of laser gave an obvious effect
on the size of Ni crystal grain, but less effect on the coating’s hardness.
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Table 1 Processing parameters before plating
/ /
min \Y (m/min)
n
| 1# 05 10 9
‘ 24 1 10 9
3 1 18 9
1 12 9
1
Fig.1 Scheme of the laser enhanced brush 2
plating instruments Table 2 Parameters of pulse laser brush plating
/ / / /
1.2 ms Hz /min A W /min N /(m/min)
2 20 5 90 125 18 12 9
2#
3# 3
Table 3 Parameters of continue laser brush plating
/ /
W /(m/min) A \ /min /mm /
V) 200 9 8 12 20 5 435
(A) ()
2
(m/min) 21
(nm) 2 Quant 200
(ms) ) (Hz) Ni Ni

(@) (b)
2 SEM
Fig.2 SEM morphologies of Ni coating surface by laser brush plating and ordinary brush plating (a) Ordinary brush plating

Ni coating (b) Pulse laser brush plating Ni coating (c) Continuous laser brush plating Ni coating

Ni
2 c Ni
40
pm 20 pm



2 Ni 41
2.2 Ni X 3
1000, 5000 5000-
800 4000/ 4000
4, 8001 3000- , 3000]
S 400, S 2000- S 2000
200. 1000+ 1000
0 0] ol
20 40 Blﬂ 3'0 1|I]{| 20 40 60 80 100 20 40 60 80 100
201(=) 201(=) 201(=)
(@) (b) (c)
3 XRD

Fig.3 XRD pattern of laser enhanced electro brush plating Ni coating (a) Ordinary brush plating Ni coating

(b) Pulse

laser brush plating Ni coating (c) Continuous laser brush plating Ni coating

Dhki =

5

€osd By Table 5 Micro hardness of Ni coatings prepared by
0 B K=087 J, X different technologies
4=0.15406 nm @5 )
4 HV 290 347 573 562
Table 4 Comparison of grain size for different Ni coatings 2.4
Blrad Dpa/nm MM-200
Ni 0.006644 219 0.84 m/s 500 N 45
Ni 0.007902 18.3
Ni 0.009251 15.7
5
3 XRD
XRD 5 0.12 0.8 mg
0.13 1.1mg
111 200 220 311 222
0.24 12.3 mg
4 10
Nd*:YAG 112
SEM

2.3 2.5

HVS 1000

50 g 15s
5 5 45°
200 HV ~ Nd*:YAG

4 SEM



42 2006
6
Table 6 Friction coefficient and failure mechanism of laser
brush plating coating and ordinary friction plating coating
under boundary lubrication condition
M Aw Img
0.24 12.3 1
0.12 0.8 154
0.13 11 11.2
6
4
5 1) Ni
Ni 573 HV
Ni 562 HV
Ni
Ni 200 HV
) Ni Ni
10 1/2
(3) Nd*:YAG
4 Ni Ni
Fig.4 SEM morphology on cross section of continuous Ni Ni
laser enhanced electro brush plating Ni coating Nd®*:YAG

5 Ni EDX
Fig.5 Linear distribution of elements by EDX on cross
section of continuous laser enhanced electro brush plating
Ni coating
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