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Table 1 Chemical compositions of welding wires and
basic metal (/%)

Material Si Sr Mg Cu Cr Al
1 5.9 — — — — Bal.

2 5.9 0.06 — — — Bal.

3 5.9 0.06 0.1 — — Bal.
Basic metal 0.5 — 0.9 0.15 0.1 Bal.
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Fig.1 OM microstructures of the surfacing layers: (a)1#, (b)2#, and (c)3#
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Fig.2 SEM images and EDS spectra of p-Fe (AlsFeSi):
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Fig.3 Hardness of the surfacing layers
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Table 2  Friction coefficient and wear mass loss of the
surfacing layers

Material Al-Si Al-Si-Sr Al-Si-Mg-Sr
Friction coefficient 0.503 0.480 0.446
Mass loss/g 0.0121 0.0109 0.0094
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Fig.4 Morphologies of worn surfaces: (a) 1#, (b) 2#, and (c) 3#
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Fig.5 Microstructures of the surfacing layer after heat treatment
at different aging temperatures: (a) 140 C, (b) 170 C,
and (c) 210 C

1Y)

Hardness, H

L
c

65 - .
60 :

0
Without heat treatment 140 °‘C 170 'C 210 C

[ 6 Hab 3T S HEXR 2 AN [R] I 2008 B R T
Fig.6 Hardness of the surfacing layer before and after heat

treatment at various aging temperatures
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Table 3 Friction coefficient and wear mass loss of the surfacing
layers before and after heat treatment

Al-Si-Mg-Sr 1R 2418 BB AR

Before heat Aging temperature/‘C
treatment 140 170 210
Friction coefficient 0.446 0.408 0.394 0452
0.0094 0.0073 0.0054 0.0110

Material

Mass loss/g
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Effects of Strontium, Magnesium and Heat Treatment on the Wear Resistance
of Surfacing Layer of Al-Si Aluminum Welding Wires

Xu Zhen®, Zhao Zhihao®, Han Dongyue?, Chen Qinggiang®, Wang Gaosong®, Cui Jianzhong*
(1. Key Laboratory of Electromagnetic Processing of Materials, Ministry of Education, Northeastern University, Shenyang 110819, China)

(2. Huachen Automotive Group Holding Co., Ltd, Shenyang 110044, China)

Abstract: In order to improve the wear resistance of surfacing layer of 4043 aluminum welding wires, Mg and Sr were added based on the

chemical composition of traditional 4043 aluminum welding wires and the surfacing layer from obtained Al-Si-Mg-Sr welding wires were

heat treated. The effects of Mg, Sr and heat treatment on the wear resistance of the surfacing layer were studied. The results show that the

morphology of eutectic silicon particles could be changed by Sr and the strengthening phase Mg,Si appears with the addition of Mg.

Meanwhile eutectic silicon particles are spheroidized and their binding ability with the matrix is intensified after the reasonable heat

treatment. Therefore, Sr, Mg and heat treatment improve significantly the wear resistance of the surfacing layer together.
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