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Microstructures and mechanical properties of

highr silicon aluminum alloy fabricated by
rapid solidification/ powder metallurgy

YANG Fu-liang, GAN Wer ping, CHEN Zhao-ke, LIU Hong
(School of Materials Science and Engineering,
Central South University, Changsha 410083, China)

Abstract: Hypereutectic highr silicon aluminum alloy( AF30Si and AF40Si) was fabricated with a method in which air atomization
was followed by vacuum canning hot- extrusion process. Microstructure was analyzed by SEM and optical microscopy; tensile
strength was examined and discussed. Experimental results show that, powder particle size is approximately 2 = 10 Pm; silicon
crystals are fine and uniform distributed by extrusion. The tensile strength reaches 239 MPa at 370 C extrusion , increases 77%

compared with as cast, while tensile strength decreases, Si crystal grows up with both the extrusion temperature and the Si content

increasing.
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Table 1 Process parameters of

powder fabrication

Melting Melt Afomis Atomizing gas  Type of

temperature/  feeding tube enale pressure/ atomizing
c diameter/ mm B MPa cavity
Annul

1 000 3.5 Atmosphere 0.6 rwar

slot

SEIGFEESRECH] T Si & &l b 30% A1 40%
IR G S E S WK 2), RIS EZKA
%, B B R, R A B e R 4y
A FL42 150 Um A1 75 Bm 9%, 75 H 4 P[RR

MR, HRAAG S AR NE 2.
R2 OMAREEEAL B SORLRE
Table 2 Chemical compositions and particle sizes

of powder samples

Sample No. w (Si)/ % w(Al)/ % flif/‘fii
1 26. 60 Bal. <75
2 26. 60 Bal. <150
3 36. 44 Bal. <75
4 36. 44 Bal. <150
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Fig.1 SEM morphology of
gas~atomized powders
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Fig. 2 Microstructure of Al28. 49% Si
after casting and rolling
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Fig.3 Microstructures of sample 1 hot-extruded at different temperatures
(a)—370 C5 (b)—430 'C; (c)—490 'C; (d)—550 C

B4 FREREEE 370 THRIFER K8 MHAR
Fig.4 Microstructures of different samples hot-extruded at 370 C
(a)—Sample 1 (b)—Sample 2; (c)—Sample 3; (d)—Sample 4
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Table 3 Tensile strength of high-silicon
aluminum alloy at different temperatures( MPa)

Sample No. 370 C 430 C 490 C 550 C
1 239 229 216 206
2 210 200 183 172
3 196 188 174 165
4 176 168 152 140
As cast 135

L o AEEMREE; @ d 4004 Si Bk AR
Mot 5P ER.

B 1) W40, SFFE Si 8o A EAR TR B
AR A SMEL, LR aS Si AHEH RS Uk
bt . PTRAUE, AR 4 A0 T AR B B I 4 A —
S TTRR; T 4h, TEAH RO KRR B4R, MR
5 P I G 4 v B R A RR 43 B v 5,
Bl TEEEAGESYT, BN RIEEA, M
T FEtE AR, 25 G A RE AR T i R 1) 2R G,
Rltk, MUfESEdEd — e '&N, & 8B EE R
T B o e s ) 388 i T B

HK, WE 2~ 4 &4 WL MM AR L mT
B, AN TREELAST E, PR B vt R A m R A
EE MBI EEAEA AR Al /N B vk s s, g
FHIITEAR A Sl B B, FeEAH 1 31X Fh B R0 43 A,
X E MBI 2E R SR TR KMIIEH, Tk
HAEARHR PRI R Z M Z ATEAR IR i
Tk, PEEHNEIRE T IR AR, TR AH I S i AR AR
L 25 518 N 1B vh, B AR TG iR A S MR
HYUR, BEMELE T & eE )i 5t BUAEA] i
W, PRI FECE SR I RE O, T RE
K TR ) 25 M Re .

R GE BT IR R & SR B BUE LR
m, X EERRREA AR BRES, HH
FAKEIE, BIRMRLZ [BIR 58 A, EFERT
K AR ORL FAHE R I AR RO I = [a) s S D 4E T, A
MARRERD, HEARR, HARERFEERT
RAEARTE, fHHEF=A W3, SRR KKK
SRR R, DT AR AR R < 1) 38 T s AR &
MER R FRNR &4 G, HRHEF 30 mEE S
S EL

FAh, WK 3EALLE H, BEAE AS EEE R
FHim, =AM B PR R T B K, 46
(1) A 3 AT LSS, 7EIAHT il B T s ) i,
HEMARAET —ERENKKR, HEMEH P

FE T B, Bl ek i 3 0 % R R A A SR R (1)
BOR, AFEE G AR R T & Mg ok, i 2 3L
B 4 BB o P BE A 5 2 PR 38 I R SR by AR 1)
b NI Y

W AR BT A A LR AR AR IR 1 22 001
FEMEWRR, EMNEW LA, B S s ARk
CI SEM £, M EIFaliEmiE H, WO BEfAw)eE i
FIIPE TR AE, Wi DL oy SR BTN, LT
O YA, A K& /MR R T & 4L 315 i
WHERSE R, MY EERFE TSR LSS
b, X AHEE— DU T A AT AR R I s I 3
A S B R R T LA .

aad

20 kv LONEX | i KYhY 2500 0=

Bl 5 154l A 7 1K) SEM &
Fig. 5 SEM image of fracture zone of Sample 1
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