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Laser surface alloying of cast aluminium alloy.with Ni and Cr

ZHOU Long-zao, LIU Shun-hong, HUANG An=guo, L1 Zhi-yuan
(Department of Materials Science & Engineering ,HUSTWuhan 430074 ,China)

Abstract : Ni-Cr powder was mixed into paste with a organicybinding agent and then painted onto the surface of cast
aluminium alloy Z.108 for laser surface alloying using CO, laser. With -optimum process parameters ,the alloyed layer with good
metallurgical bonding performance is formed. The microstructure\Characteristics of alloyed layer are investigated by using OM ,SEM,
EDAX and XRD. The results show that the alloyed layer i composed of inter-metallic compounds of Ni-Al ,which is some particles
dispersed on the substrate of Al-Si mutual crystal. The micro=hardness of alloyed layer can reach up to 230HV ,which was three
times higher than that of the substrate materials. The-relative wear resistance is about two times higher than that of the substrate
materials.
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Table 1  The chemical composition of 2.108

element Al Si Mg Cu Ni others
mass frac- 82.0~ 11.0~ 0.8~ 0.5~ 0.5~ 0.7
<0.
tion/ % 86.8 13.0 1.3 1.5 1.5
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Fig.1 Microstructure of alloyed layer and substrate by OM
a —alloyed layer b —interface of alloyed layer/ substrate ¢ —substrate
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Table 2 The process parameters of laser surface alloying

thickness
laser scan laser
alloy of . scan .
i power/  velocity/ shield ot/
powder  coatings/ 1, Number
kW (mm s ) mm
mm
0.2 3.5 5.0 single ,
multiple
m(Ni) : M
0.5 3.8 12.5 single ,
m(Cr) = i Ar 3
4 multiple
’ 1.0 4.0 20.1  single,
multiple
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.2 Microstructure of alloyed layer and substrate by SEM
a —20um from surface b —200um f ¢ —500um from surface  d —700um from surface e —interface of alloyed layer/ substrate  f —substrate
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Fig.3 EDS result of alloyed layer
Table 3 Composition of alloyed layer
element Al S Cr Ni

mass fraction/ % 75.69 19. 67 0.78 3.87
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Fig.4 Xray diffraction result of alloyed layer
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Fig.5 Microhardness distribution along the depth of the alloyed,layer
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Fig.6 Abrasive wear test curve
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