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Influence of Spatial Distribution of Si-particle on dry wear properties of spark

sintered Al-Si composite

Hideaki KURAMOTO, Takashi OKI and Osamu YANAGISAWA

In order to investigate the influence of Si-particle spatial distribution of Al-Si composite on dry wear
properties, the Al-20vol%Si composites with various Si-particle size and spatial distribution were made
by spark sintering, and dry wear tests of the composites were performed. The results obtained were
summarized as follow[

It was confirmed that the specimen hardness increased with increasing of Si-particle clustering
tendency of spatial distribution, and specimens not containing large size Si-particle were harder than
the another one. In this report the Ring-on-Disk type wear test was performed under the condition that
press-down force,F, of the ring against the disk is constant. Two kind of F values, 9.8N or 49N, were
chosen for wear test. In case F=49N, the wear mode was adhesive wear, and regardless of kind of
specimens the same friction coefficient,u, was obtained. In this case, it was confirmed that the wear
guantities,W, depended on the specimen hardness. In case F=9.8N, the tiredness caused by vibration
joined wear mode. The behavior of wear dust containing Si-particle made during wear test, especially
Si-particle separated from material, and strength of composite would influence p and W complexly.
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Fig. 1 SEM images of as-received powder. Aluminum
powder particle size are (a)3um average, (b)300um
under and silicon powder particle size are (c)25um under,
(d)75um under.
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Fig. 2 Optical micrographs of Al-Si composite. (a), (b),
(©), (d), (e), (f) are specimens called No.O ,O0 ,00 ,0,00,
O respectively in Table 1.
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Tablel 0 0000000000O0COOOO0O

Tablel Relative density obtained from Archimedes

method and average Si particle diameter obtained from

image analyzing.
Average Si particle
Type | No. | Relative density
diameter (um)
0 0.999 3.088
A O 0.993 3.576
0 0.997 3.603
0 0.998 3.200
B O 0.999 3.897
0 0.994 3.855
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Table2 Exampleof (LAF)a, (LND2D),, and dp.

Digribution | (LAF), [(LND2D),| & »
Rendom |, « ™' &%+ 7 1,092 | 1.089 | 1.003
B,
+* | 1308 |1.302 | 1.005
3' .
g
B o
, #* 1089 [1.976 | 1.007
Clustering r -] .

ereins endency é. # 1.456 |2.459 | 0.592
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Table3 Parameters of the random spatial distributions for

various log-normally distributed particle diameter.

In oy 0 03 05 0.7
(LND2D),, | 0.96 0.96 0.96 0.96
(LAF)a 0.95 0.95 0.94 0.93

YInos0 Standard deviation of lognormal particle size
distribution
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Fig.3 Cumulative frequency distribution of (a), (c)local
area fraction,LAF, and (b), (d)2-dimentional local
particle number density,LND2D, for the different spatial
distribution. ; (a), (b) TypeA and (c),(d) TypeB.
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Table4 Measurement result of (LAF)., (LND2D),,, and
O2p-

Type | No. (LAF)ay  |[(LND2D)av O2D
O 0.83 1.25 0.67
A ad 1.24 1.55 0.80
O 1.58 2.04 0.77
O 1.07 1.29 0.83
B ad 1.48 1.63 0.91
O 1.84 2.12 0.87
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Fig.4 Relation between (LAF), and (LND2D).,.
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Rockwell hardness, HRF
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Fig. 5 Effect of Si- spatial and particle size distribution

on Rockwell hardness.
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Fig.6 Influence of (LND2D), and particle size
distribution on wear quantitiesW, in case that

press-down force of the ring against the disk are (a)9.8N
and (b)49N.
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Fig.7 Influence of (LND2D), and particle size

distribution on friction coefficient,, in case that
press-down force of the ring against the disk are (2)9.8N

and (b)49N.
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Fig.8 SEM images of worn surface of Type (a),(c)O,
(b),(d)d, (e),(g)d and (f),(h)O after the wear test, under
the condition of  F=(a), (b), (), (f)9.8N and (c), (d), (g),

(h)4ON.
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