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Influence of laser cladding process parameters on crack and thickness of Ni60

HUANG Haibo, SUN Wenlei
(School of Mechanical Engineering, Xinjiang University, Urumgqi 830047, China)

Abstract: In order to study the influence of process parameters on crack and thickness of Ni60O laser cladding, the
orthogonal experiment was designed by laser cladding Ni60 powder on the surface of 45” steel. The primary and secondary factors
affecting the crack formation and coating thickness were analyzed, then, the range analysis method was carried out to obtain the
optimal process parameters with the least cracks. The result showesthat the affecting order of crack is that scanning speed >
powder feeding rate > laser power; and the process parameters with the least cracks areas follows: Laser power is 1400W,
scanning speed is 4. 0mm/s, powder feeding rate is 1. Or/min, and thereis only a short crack at the initial position of cladding by
using the process parameter. The order of influence on coating thickness is as follows: powder feeding rate > scanning speed.
Through microhardness test, the hardness of cladding layer is 3. 3 times of that of substrate. Through scanning electron

microscope analysis, the grain structure of cladding layer is uniform, and a good metallurgical combination with substrateis

formed, which provided a reference for the engineering application of Ni60 alloy powder laser cladding.
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Table 1  Chemical composition of 45* steel ( mass fraction )

C Si Mn Cr Ni Fe

0.004 ~ 0.002 ~ 0.005 ~
0.005 0.004 0.008

<0.0025 <0.003 balance

Table 2 Chemical composition of Ni60 powder( mass fraction)

C Si Fe B Cr Ni
0.005~  0.035~ 0.03- 0.15-~
o0t o00ss 0% oo oo  Pulmee

1.2 g 5FHE

BOGKE AT B & 2 2 A4 KUKA-30HA /X H H
FEBLER N, YSL-2000 B4-5-[¥) IPG SE2F OB A%, [l fli%
BBOEk  Ekdr . SCRIRAIE 1 R,
F h

1
!.WT
"\ )
41
,'\/‘X“E ")
N coaxia‘l \/‘ ;

powder
nozzle

\
Kuka #ebot
]

\
\

workspace

Fig. | Eqipment of laser claddmg ]

BT =R A T Ag e, S B PR
JEHIFE GEA AL R A, e ) IE S O R
%3 iR,

Table 3  Factor and level table

laser power/ powder feeding rate/ scanning speed/

level kW (r-min") (mm-s™!)
A B C

1 1.0 0.8 4

2 1.2 1.0 6

3 1.4 1.2 8
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Fig.2 Crack distribution of layer in orthogonal test
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Fig.3 Crack amount in orthogonal test
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Table 4  Analysis of cracks by orthogonal test

laser power/ powder feeding rate/ scanning speed/

experimental kW (r+min~") (mm - s™1)
index
A B c
K, 9.7 5.7 1.7
K, 10 12 6.3
K; 4.3 6.3 16
extremum 5.7 6.3 14.3

optimal level group A3B2C1
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Table 5 Analysis of coating thickness by orthogonal test

laser power/ powder feeding rate/ scanning speed/

experimental kW (r+min~') (mm-s")
index
A B C
T, 0. 465 0.31 0.525
T, 0. 455 0.335 0.29
Ty 0.36 0.635 0.465
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Fig.5 Thickness results of coatings in orthogonal test
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Fig. 6  Factor effect relationship
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Fig.7 SEM photos of the cladding layer
a—overall micrograph of layer b—Dbottom c¢—middle d—top
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Fig. 8 Microhardness distribution of the cladding layer
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