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Abstract The effect of Pb addition on microstructure and wear resistance was studied in rapidly solidified
Al-20Si-5Fe-xPb (x=2, 4, 6 wt.%) alloys. The R/S Al-20Si-5Fe-xPb (x=2, 4, 6 wt.%) alloys showed a fine and
homogeneous microstructure and an improved wear property compared with Al-20Si-5Fe alloy, while no sig-
nificant change in UTS (Ultimate Tensile Strength) was shown. Contribution of the dispersoids on the wear
property was discussed by showing the plastic deformation layers formed during wear track.
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Fig. 1. The equilibrium phase diagram of Al-Pb alloy.

8152 WA A v A& AASH AT
3.4 o

% 12 AlPb oA g A R2A], ©hd of
AF, 290 Al 1AF Al+vel Ay, TAFALY A} Pbe)
o2 FEYL & 5 ek Fold AL 24 AT
ZHimmiscibility gap)o] < 1.5%Pb, 931.5K2] A
22 HE] 99.85%Pb A W ol EA3}7] o Fo
afedx]et niFAtolo 2]t Al Pb 7}7he] Zeo]
viehAl ol Ao} el Pbi Alel] wl$- 2
EE, & HAL T4 oF 0.15-0.20%PbS el
7] wWol], Pbe] ofo] ZUIEFE w9 & 2ol
Al SAE JAT F A v]FAbe](Al:27, Pb:
11.3)ell 2|3 HA 37} o] Fof=] A =t} o]} 242
A4k ol Al xolA FE5EaHS o83l
of FFE Az 28] A4 xoM ambEE
& o] &3le] 3] o] © Fof| FEHEIH R
A zshe whE el WA 4 A =) o™
2= Al-20Si-5Fe-xPb(x=2, 6 wt.%) TFE2o] ul4
ZA 024 FAHFEAQ 2% 39 XRD £4& 7
¥ w 12%0]44e] Sie] HriE= AFA AlSE-
Fe gh2¢] di®Ael #22)Ql 739 =4 Si 4 u]g

Vol. 6, No. 1, 1999



98 Ads - &8 -

20pm

Fig. 2. Optical micrographs of rapidly solidified Al-20Si-
S5Fe-xPb alloy powders. (a) x=2 (b) x=6.
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Fig. 3. XRD traces of rapidly solidified Al-20Si-5Fe-xPb
alloy powders. (a) x=2 (b) x=4 (c) x=6.
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Fig. 4. Optical micrographs of rapidly solidified Al-20Si-
5Fe-2Pb alloy bar.
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Fig. 5. Relation between abrasion speed and specific
wear of Al-20Si-5Fe-xPb(x=0, 2, 4, 6 wt%) alloy bars
(load : 12.6 kg).
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Fig. 6. Schematic of ideal wear mechanism of rapidly sol-
idified (a) Al-Pb and (b) Al-Si-Fe-Pb alloys (Pb:lead, Si:
primary silicon, E : eutectic silicon, B : ALFeSi intermetallics).
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Fig. 7. Optical micrographs of wear tested Al-20Si-5Fe-xPb (x=0, 2, 4, 6) alloys bars in transverse sections. (final
load : 2.1 kg, sliding speed : 3.62 m/s, sliding distance : 100 m, D.L : deformed layer, S.D: sliding direction);
(a) Al-20Si-5Fe, (b) Al-20Si-5Fe-2Pb, (¢) Al-20Si-5Fe-4Pb and (d) Al-20Si-5Fe-6Pb.
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Fig. 8. (a) Ultimate tensile strength and (b) elongation
of Al-20Si-5Fe-xPb alloy bars with temperature.
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