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High-temperature Friction and Wear
Properties of Friction Stir Processed
Aluminum Matrix Composites
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Abstract: Commercial B,C powders (~10um) were added at a definite depth in the aluminum surface
to produce B, C reinforced aluminum matrix composites by friction stir processing (FSP). SEM, EDS,
high temperature friction and wear testing machine were used to study the friction and wear proper-
ties. The influence of processing method and the environmental temperature on the friction coefficient
and wear scar morphologies were analyzed and wear mechanism was discussed. The results show that
aluminum matrix composites produced by FSP can significantly improve the wear resistance of as-cast
7Z1.109 Al alloy under high-temperature wear conditions. The composite exhibits better wear resist-
ance and lower friction and wear coefficient. At 100°C, the main wear of the FSPed composite is oxi-
dation and abrasive wear. As the temperature increases to 300°C, the main wear changes from oxidation
wear to adhesive wear.
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Fig. 1 Friction coefficient curves at various temperatures (a)as-cast Al alloy; (b)friction stir processed composite

P 3 g A [ i 2 T 7 Al AR 2 A e 40 3 1 Y B
S HIIE 3 T LA H 85 25 R Ab BRAERE A I 450 T B3 L
BRI BB S 30 A7 8 T v J B A AL 3R T 370 (L
Bl 3Ca-1)) . 200°C B B JE 453 17 28 4 AL T2 IR T4 A
B A, OF H 0 R B IR G (UL TET 3(b-1)), 300°C i), #5 25
A TRBA A A P 45 T SRR L 9 O S S L ELAF
7 AP IR SO 3 Ce-1)) . 3 R Ay 7 B8 b i

Hh B AOPRE 2 T R 7E X8 B A R AN 5 4 3K R B e
JIFERUIEIAE R 5 A SR ARIE O DA H: SR T e v 12
JRES A L OB A L BRI 7 AR B R U B A X
B Ao A 6 A o 11 4 i 2 T R B = R L AL A
oA B0 SR T T B 5 Bt P 400 ) R AT L 525 4R B R T T
b 7 A AR AR PR TR 28 S A2 3 O ) DR A T S T Ay
AR /N B4 R - B 1 T RS R A v L T EL ¥ 0



FasE HeM

TP P N AR A PR Y e TR 5 40 P 23

0.60

€
© | —=— FSP composite
& 0.55 —e— As-cast Al alloy
g 0.50¢
c
S 045}
0
o 040} /-//'
(o]
©
% 0.35¢

030 1 1 L 1 1

100 150 200 250 300
Temperature /°C
B2 AN RE T Ao 1 B 4 s b TR

Fig. 2 Average friction coefficient curves

at various temperatures
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Fig. 3 SEM morphologies of worn surface at different temperatures 1-as-cast Al alloy;2-friction stir processed composite

(a)100°C ; (b)200°C ; (¢)300°C
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Fig. 4 Morphology (1) and EDS (2) of wear debris at different temperatures
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