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Abstract The advantages of particulate reinforced aluminum matrix composites are briefly presented in this arti-

cle, followed by a review of fabrication, properties, engineering processing and applications of particulate reinforced a-

luminum matrix composites in the developed countries. Then, development of aluminum matrix composites in China is

summarized. Afterward, some new developing strategy upon aluminium matrix composites in aeronautics and aerospace

application are also discussed.
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Fig.3 Materials selection chart for thermal management applictions
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Tab.1 Processing technology for particulate reinforced
aluminium matrix composites, together with representative

corporation and properties of their composites
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Tab.2 Development of four kinds of processing technology

for particulate reinforced aluminium matrix composites
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SEMESIM R JEEE S TR 1700 AL L N SRERIEE A AR 250 ¢ DL R

1997 4EJH IR =4 A= ELTHHLIESE #2203 000 41U

#®3 DWA FIHIRIELE SiC,/Al E&H R SR
Tab.3 Mechanical properties of SiC,/Al composites by DWA

W i HURE 7 1] 7.2/ MPa a,/MPa 8/ % E/GPa
15% SiC, /2009 Al-T4
P AR ; 370.2 541.4 9.9 90.5
15054644 359.0 542.2 10.1 92.1
FiRw Sias ; 379.2 552.6 10.0 95.6
15QS4545 355.1 534.2 8.4 93.9
FifRw igs . 362.3 527.4 8.3 92.8
15054658 355.0 544.2 9.4 95.7
A 363.5 540.3 9.4 93.4
Fr i 2 ; 9.550 8. 660 0.81 2.03
/Ml ’ 355.0 527.4 8.3 90.5
I5NE] 379.2 552.6 10. 1 95.7
P AR 1 o 369. 1 534.3 9.2 91.0
15054644 369.2 537.4 9.3 92.0
P AR A o 363.3 531.0 9.8 89.0
15084545 372.2 537.2 9.0 91.7
P AR A . 363.9 533.7 10.6 88.9
15084658 371.5 538.0 8.5 91.6
A 368.2 535.3 9.4 90.7
P 2 . 3.77 2.73 0.72 1.40
e/ MA 363.3 531.0 8.5 88.9
IS 372.2 538.0 10.6 92.0

WPRLBIE K, 229 ~32 MPa-m'"? ;B 25 9% 55 (R=-1,1 x107)) :250 MPa
25% SiC.,/2009 A1-T4

(141 $E T 427 586 1.8 117
HR A+ BEER ) L 448 662 2.4 121

TS i 55 (R=—-1,1 x107 ) ;300 MPa

25% SiC,/6092A1-T6 ( 18.8 mm Hf FHEH )

EEIME 422.91 518.11 5.16 121.09
bR 2= . 12.56 12.09 1.02 3.94
s/ MA 400.17 496. 35 2.52 112.87
I5oN( 442.71 537.79 6.20 130.79
FHE 400.08 483.05 4.17 114.16
PR 2= 12.35 12.12 1.24 5.09
e/ MA o 383.90 453.47 1.29 104. 87
IEoN 424.10 504. 49 5.86 127.76

17.5% SiC,/6092A1-T6 ($20.8 mm Hf EHAF)

A 390.33 463.57 7.25 108.55
Bt 22 . 9.96 5.55 1.90 8.09

/M 363.56 455.40 3.30 103.28
R 411.89 475.26 9.35 142.72

FHIBEI T2, http://www. yhelgy. com 2012 4F %5 1 3 — 5 —



WURLIE SR FR AL B AR AR BT 5 R,
il B AR B PEREDL SR 2, BB
WA R PR U TR TR AR AR TG AR
T PN U B e R LA R 45 o 4 A B 3
e FURLIY 5 85 5 52 5 4 RHT 7 AN T 1) B2 i LA
Je& , i B BT S TAREE . (1) BRAR A, &
XA RPRHERBE T I T A s T RS SRR
RIBACEARBITTT , AL 455 16 FHAR A 1) 18 5 4 L 4%
MRNA S Gl 25 T2 TR F R s O T2 i
FERBRENUINT T2 SRR T KR 2
BAPRE; (2) 3T RGP RE . Gl BF ST RO A1 21
SRS TERE (6] A6 AR 4 R DR R A 22 [R] ) 5t 1
S5 JEBURDRLEE LA U T AR SR, ik —
AP A PR 0 B L TR PR | o O P RE L 28 )
P I PERESR ; (3) 97 RE SR,
6 FHiERRESSMAEAFRIK

F X 4 S A2 5 BB FE R A AR EE AL

70 4K 80 AFRAUHI I N AV 22 R~ FIIE 52 B 4T
THR T &) 52 SR BB TAE, M 1987 477
U, K863 T RIKs 4 i 2 52 5 bR S 44 ek 1)
—AEL T LSRR R HE T R A GRS SRR
IIBIFTE T K AR 3 I < e B 52 5 AR TS E 7K
A TR AERORL I 55 47 35 52 45 B A ] 2 4
A HGUERE BT AT 5T 457 1 7S T AR R 1%
e,

I LL SiC, /Al Z 5 bR 2R O 3, [ S8 5t i 5
L R AT SRR RN, T T AR
& PP IR B MRS S 4 05 i, il 4
WA PPREREIS B T EBRSetE K, Hob Rk
AR BB 8 (0 58 e BBORL Y S A1 R A R
FGETEREILH SO AU & & BRa S LR
WRRIESE SRR i R IUR AT e i Ak e e RE
PRI BEARL, BAYERE ISR 4 PR

F4 BRASEHNENANTAERAES SRR

Tab.4 Properties of particulate reinforced aluminium matrix composites by powder metallurgy

EAEME i)
E/GPa o/MPa 0y,/MPa  o/10°K" A/W-(m:K)" &% /% o/kl'm?  K/MParm"? o (107)/MPa
15%SiC,/2009A1 97 530 365 17.5 210 8 10 - 25 250
20% SiC,/2009A1 105 570 385 15.9 150 5 7 200 - -
25%SiC,/2009A1 112 600 410 14.6 130 5 6 130 - -

VE 1) BRRIRZS ht FEREAE T4

e TARMEEARTT K 71, [ P S8R 7 K T
TR RGN T A5, BT MIL+T 7%
FLE TR KRS E A B RHEREE 1Y il & 4 R
4) R T IE . IAELT L B R A T R A A
SRS TE T2 H A, o LA i AN R P 75 2R 1
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1 A v b 285 (AR E) i AR DA [ 335 i A A
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Fig.4 150 kg SiC,/Al composites billet by PM
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Fig.5 @850 mmx75 mm SiC /Al composites forgings
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Fig. 6 SiCp/ Al composites parts 400 mm in diameter
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