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Composition Design and Properties of Laser Clad Ni-Zr-Al Alloy
Coating on the Magnesium Surface

Chen Yongzhe Wang Cunshan Li Ting Yao Biao

(State Key Laboratory for Materials Modification , Dalian University of Technology , Dalian , Liaoning 116023, China)

Abstract Based on optimum design of Ni-Zr-Al alloy composition using the cluster line criterion, the Nig, » Zrss ¢ Alg
alloy coating is prepared by laser cladding on the magnesium surface. The result shows that the excellent
metallurgical bonding between the coating and substrate is formed due to low melting point and good wettability of the
Ni-based alloy. The coating mainly consists of amorphous, Ni, Zrs and Ni,, Zr; phases. The composite strengthening
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and high chemical stability make the coating exhibit high hardness, good wear and corrosion resistances.
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Fig. 1 Composition chart of Ni-Zr-Al alloy
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Table 1 Fraction of number of atoms of composition of Ni-Zr-Al alloy (%)

Sample number

Element
1 2 3 4 5 6
Ni 63. 04 62.08 61.12 60. 16 59. 20 58. 24
Zr 35.46 34.92 34. 38 33. 84 33. 30 32.76
Al 1.50 3.00 4. 50 6.00 7.50 9.00
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Fig. 2 X-ray diffraction spectrums of Ni-Zr-Al alloys

with different Al content
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Fig. 3 Microstructure of Ni-Zr-Al alloys with different

fraction of number of atoms of Al content (a)1.5% ;

(b) 3% ;(c) 4.5%;(d) 6%;3(e) 7.5%;(H) 9%
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Table 2 Properties of Ni-Zr-Al alloy

Samplel Sample 2 Sample3 Sampled Sample 5 Sample 6

Onset melting temperature / C 1059. 89 1049. 75 1050. 55 1045. 4 1044. 14 1046. 07

Ultimate melting temperature / C 1081. 45 1078. 4 1076. 19 1066. 62 1068. 37 1068. 57
Hardness /HV 479. 23 665.27 779.73 822.03 694. 46 665. 6

Corrision resistance /[ g/(mm® « h)] 0. 002 0.00185 0.00173 0. 00167 0. 0017 0.00176
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Fig. 5 Microstructure of Nig , Zrs; s Alg alloys coating
(a) Top of the clad layer (b) bottom of the clad layer;

(¢) interface bonding zone; (d) heat affecting zone
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alloys coating along the depth
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Fig. 7 Worn morphologies of Nig ; Zrss. s Alg alloys coating (a) and Mg alloy (b)
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