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Microstructures and friction and wear properties of
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Abstract: The fly ash particles reinforced Al-25%Mg alloy composites were fabricated by powder metallurgy method.
The influence of different fly ash contents on the microstructure, hardness and friction and wear behavior of composites
were investigated at constant sliding velocity of 400 r/min. The worn surfaces of composites were observed by scanning
electron microscopy, and the worn mechanism of composites was discussed. The results show that the hardness of
composites increases firstly and then decreases with increasing fly ash content. Under the lower loads and at the lower fly
ash content, the friction co-efficient is steadily lower than that of Al alloy matrix. The wear resistance of composites
increases with the volume fraction of fly ash particles and the wear mechanism is characterized as abrasive wear and
adhesive wear. On the other hand, the wear mechanisms in the composites are transformed with increasing load and fly
ash volume, mainly it is delamination wear and abrasive wear.
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Table 1 Chemical compositions of fly ash

Material Mass fraction/%
Si0, 51.49
Al,O4 27.62
Fe,04 9.25
CaO 3.19
MgO 0.58
K,0+Na,O 1.31
TiO, 0.8
P,05 0.14
SO, 0.42
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AME 40 mm, o>l 78+ 98, 118, 137 Fl 157 N,
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T BhFERE, B3 400 r/min. BRI AE E IR M KR
ACRHET, B3 YR SE R A, FH A B[R]
BERUT AR AT R B VR G B i B
KL 5T Sartorius 7 BS224S 23 M KT (K5 0.1 mg)
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38i0,+4Al(1)—>2ALO5(s)+3Si(l)
28i0,+2Al(1)+Mg(1)—>MgALO4(s)+2Si(1)
2MgO(s)+4Al(1)+3Si0,(s)—>2MgALO4(s)+3Si(l)
2Mg(1)+Si(1)—>Mg,Si(s)
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Fig. 1 XRD pattern of 10% fly-ash/A1-Mg composite
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Fig. 2 SEM images of different content fly ash/A1-Mg composite (650 C): (a) 5%; (b) 10%; (c) 15%; (d) 20%
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Fig. 3 Variation of density of composites with mass fraction

of fly ash
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Fig. 4 Variation of hardness of composites with mass fraction
of fly ash
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Fig. 5 Effect of test loads on wear rate of composites
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Fig. 6 Effect of test loads on friction coefficient of

composites
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Fig. 7 Surface wear morphologies of composites under different test loads: (a) 10%, 78 N; (b) 10%, 118 N; (c) 15%, 78 N; (d) 15%,

118 N; () 20%, 78 N; (f) 20%, 118 N
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