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Effect of scanning speed on the prop«ities of laser
cladding nickel-based alloyv coating

LIU Pengliang, SUN Wenlei, WANC K disr , HUANG Haibo
(School of Mechanical Engineering, Xinjiai ¢ Uiiiveisicy, Urumgi 830047, China)

Abstract: In order to improve the surface strength and hudness of the material, laser cladding technology was used to clad
the alloy coating on the surface of the material to improve i swlace properties. Nickel-based (Ni60) composite coating was
prepared by laser cladding on the surface of material v1der ke same laser power at different laser scanning speeds, and the
processing parameters for obtaining the ideal cladding layer on the surface of the substrate were obtained. The properties of the
cladding layer were detected. The results show that, with the increase of the laser scanning rate, the surface roughness becomes
larger, the width, height of cladding layer anc iz melting depth of the substrate are reduced to a certain extent. The cracks
appear to increase. The microhardness of the cladding layer is about SOOHV higher than that of the substrate. The laser cladding

technique can realize the hardenirg of substrate surface in a certain range. The results provide a reference for the study of surface
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strengthening of materials.
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Table 1 ~ Chemical composition (mass fraction) of 45% steel matrix
C Si Mn Cr Ni Cu P,Fe
0.005 <0.002 <0.001 <0.001 <0.001 <0.001 balance

TEH Ni60 [ 6 7 5B A W I 8 b1 kL, Ni60 1) 4
IO 2 FR

Table 2 Chemical composition (mass fraction) of Ni60 alloy powder

Si C
0.008
1.2 KWigE&5HE
IR B - (1) IPG OBEFHOE AR , B 5 YLS-
2000, fx K H B2 P =2000W; (2) HV-1000 7Y%~
AR ; (3) ISM-6700F 37 % 5494 18 55 ( scanning
electron microscope ,SEM) ,

323 WTE 45 SIS BRSO T S

Table 3 Process parameters . laser cladding

Fe B Cr

0.003

Ni

0.001 0.003 0.031 balance

laser spot pulverized seuannirg lap defocus/
power/  diameter/ speed/ sper 1/ rate/ elocus
mm
kW mm (g-s™h) (orm-s™h) %
1.4 2 2 2,3,4 50 16
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FEARAT 0 o B2 A, S GRS B2 N SR F HV-1000
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P70 oot TS R W0 e aeE , JF K8
DB R, R JSM-6700F 37 % S 414
BT IS T R AOE S A T T 2548 53T o

2 LWERKSH
2.1 BERVUKRE

K1 ZECHE#E RN 2mm/s  4mm/s ,6mm/s I}
45" B T 75 7 B Ni6O 122 1 2 T 55 o

Fig. 1 Macroscopic morphology of single channel cladding surface at diffe-

rent laser scanning speeds

a—2mm/s b—4mm/s c—6mm/s
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Fig.2 Macroscopic morphology of multi-channel cladding surface at diffe-
rent laser scanning speeds
a—2mm/s b—4mm/s c—6mm/s
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Fig.3 Relationship between microhardness and distance
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Fig. 4 SEM morphology of cladding layer at different laser scanning speeds
a—2mm/s b—4mm/s c—6mm/s
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