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ABSTRACT SiCp/2009Al composites were fabricated through powder metallurgy and subsequent
extrusion. The phases and elemental distributions in the hot pressed and extruded composites were
studied. The slight macro—segregation was found in the hot pressed composite billet. The concentra-
tions of Cu and Mg in the bottom of the billet are somewhat higher than those in the top of the billet.
The hot pressed composite contains Al, SiC, Al,Cu, Mg»2Si and a small quantity of Al;CusFe and oxide
of Mg. After solid solution treatment, Al,Cu and Mg,Si dissolved into the matrix and Cu was dis-
tributed uniformly in the matrix. However, Mg was still preferentially distributed near the boundaries
of the Al particles and in the clusters of SiC. No change of the phases types in the composites was
found, however, the extrusion resulted in uniformly distribution of the SiC particles and broke up the
oxide shell of the initial Al particles, thus Cu and Mg were distributed homogeneously in the extruded
composites after solid solution treatment.
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T REREREX 15%SiCp/2009A1 &+ EHERER
W, GRFH, MEEFE 580 CH, EAMKIEZS#R
AR SR EMEME, ERERESTF 620 C
B, EE SR RIS MgAlLbOy f1 Al4Cs %hfite
H, BART H AR 12 1ERE.
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1 TRHMEREE

SCI R F EURT R 2009A1 #KF o-SiC Wik, &
BEE% S (RESE) #: Cu4.2—4.5, Mg 1.5—
L8, REH Al MAR-HH 13 pm. SiC FESEN
16%, Rtk 3.5 pm. RANMBRIEE S SRR
SiC $1KiE& 8 h, [REWIFEHE R 50 r/min. HEE#H
RKEANMEFLSE, RAFETHEZHNEPFL 5 C/min
HFHREEFZE 580 C, R 1 h FHTRE, EAYH
80 MPa, A ESGHEPBRAERE. FEMHAEREER
4 60 mm, SFEH 58 mm. HFACRAMRERERN
580 C, MRAECHER (7] A1 (8] ARG R, kst Al
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ST T RE N 0.5 mm #7775, 768 ER A
BT EERFHRNETT N EFE S, WE 1 R,

HAMRRESEE (470£10) CT#ATHIFE, HTE
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Fig.1 Schematic of preparing SiCp/2009Al1 composite by
hot pressing at 580 C
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RS H A RN 7 1 S
2 REREHF
2.1 EAMERAERIERTEST

H AR E R AR I AL B S I 1 FTR.
% 1 TLLE N, 5 &bk BRI R0 2R T,
Cu & & ETFHAEE 8%, Mg S HAME 2.4%. HTFAL
R EIR A4 580 C, B EREL B R — & &
prmRE A 78, BobfFRELRES SIC —REHEXS
i O, HAE B ER SRR LB 5225, BB
fEiET SiC AMIBRIGE SIC “86” M EMF I FH, #ER
HIESE THUBAARARET L. HEmm 00, &
B /WP, WA R TR RS TEAE, BlS
HMESE AR L FHERTEGESR, HFEhTFRAE
d1 Cu & RARXE, it Cu @RITREATF M.
BRI, EEHER SRR SR T RER, BiEE
B SE R B RAT. X AT RE SR T
AR AR S, TS SRR R F AL A
BHEREER.
2.2 EoHERAEENBERITRMNS

B2 B TEAMEMERSSH XRD #. 1
LIEH, ZaMERiE MEER AlCu (tetrago-
nal, body—centered, a=b=6.066 nm, ¢=4.874 nm)

1 MgoSi (cubic, face—centered, a=b=c¢=6.351 nm),
MEEGENE_MFEEN AlLCu M1 Al,CuMg (or-

thorhombic, end—centered, 0=4.000 nm, 5=9.250 nm,
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¢=7.150 nm). FAHHEER AL ER T A
(RES 5, %): Al 77.01, Cu 18.41, Mg 2.98, Si 1.29,
Fe 0.31, B 3 A T HEEY Ry E AL, )\ EDS 45
FLHWT, SEH B AN EER Al Al,Cu f1 Mg, Si
M, SEEHEEERRE. B 3 FEKEIRMAN Al
M, BEaduiRfiN AlCu 4, BEFRCRAEREN
MgoSi #H.

BAMRHRERA TR SiaTaEkE T (1)SIiC B
KrRER IR Silt; (2)SIC Bk e S0, SEtk
ity AL Mg 2R s R Silth12; (3)SiC Hikr s Al
KRR N AR Silt2. 7T Fe e 58 448K
n SiC MARF A Iedy, MR RIE G0t PR R ALY
BERAX.

B Al-Cu-Mg =& 4| 19, % Cu/Mg &
Hith 2.86— 7.4 i, FEEEMNERARS Al Al,Cu
fil Al,CuMg Z0%; 4 Cu/Mg WAT 7.4 0, & &M%
BASEE®H Al f1 Al,Cu AR 9. 3T Al-Cu-Mg-
Si Wt&4, BT Al 5 MgoSi #3t iR MM,
WAEEE SR, MgSi R RETE. BRER
MR LR T UE S, ST RES S 1.29%,
Mg # 2.98%, 1580 MgoSi BT BUIH#E T AH F A9 K34
Mg, AT T #4k Cu/Mg B, W& T Al,CuMg
BT B, BRI AE & BT R A B RO R A R A R R B
AL CuMg #8, MM EE SR ESER XRD i§d
KEHM Al,CuMg #, X 5K A SiCp REEWEEEE
HEAE (F 2).

F1 HEAWHREEARBALERS
Table 1 ICP results of compositions of hot pressed
SiCp/2009A1 composite billet at different locations

(mass fraction, %)

Location Cu Mg Fe Si Al
Top 4.20 1.63 0.032 0.11 Bal.
Middle 4.45 1.66 0.033 0.13 Bal.
Bottom 4.54 1.67 0.039 0.15 Bal.
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Fig.2 XRD patterns of the hot pressed SiCp/2009Al com-
posite (a) and matrix alloy 2009Al (b)
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T WARR B E AR RE SR ESER XRD g
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300—500 nm BRI BUR, &R 14 feEE S
(B 4) w50, ZBAARN Al CugFe. BT Al;CuzFe #H
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Fig.3 The solidified structure of the hot pressing leakage
liquid after furnace cooling (a) morphologies of the
phases (b) magnified image of the framed region in
Fig.3a
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Fig.4 Al7CuzFe phase in the hot pressed SiCp/2009Al
composite (the inset is its EDS)
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TEE LA EU SR 19, HiL Al,CuFe MTFERS
ERERELEEEE Y Cu S8, AMBISE S8
BRI E, FIRIEM R & B % s 2
Fe STRATREA.

B 5 Al TRESESHHHNEHR A, Bilss
FHRURTRAIHE. B R A ME B R TR
i, SiC B 2R fERHARNR €, Bastgs
HEBR S Cutl (L A). ZERFEAHE Cu
ERpATE SIC FRERMBEMRAOF L. HHh Cu
TREERRHNBEE —EHENI . 5 Cu RF, &
EHEy Mg TRBERSBEARTHE Mg HE0RL
5, ERAE SiC FRERLM BN R A%, MERR
WERNJLFARAEE Mg TR A Si#1 O BTRM AT
&, & Mg HBR EES Si TE (fik B), RS ER
RRWE Mg HFRNESR O TE (Fk C).

MRS #E XRD B ATHERT, B 5 F#9E Cu M
TR AloCu, F7k B fifs& St § Mg HEEN
Mg.Si, m#sk C Brisd O & Mg AHnIREN Mg Y4k
#1 (MgO = MgAlbO,). HFEEEHELEF SiC XH
B EH SiO; 5 Al, Mg %@t A FRAAER 112

4Al + 3805 — 2A1,03 + 3Si 1)

2Mg + SiO; — 2Mg,0 + Si (2)

AlyO3 + MgoO — MgAl,Oy (3)
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Fig.5 OM image, backscattered image and elemental distribution maps of hot pressed SiCp/2009Al composite
(arrows A: Cu rich phase; arrows B: Mg phase containing Si; arrows C: Mg phase containing O)
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H R AL AT AR Mg ZEE M e 8. B 74 mT
EESSRNEENETESETRITEENAE, 58
AP, Cu 7ERR A S P EHS, T Mg ik
BFEETRN AL FRE Mg REOSERMERT
O ®RE. BTEN Al B REFERLE, M Mg 7
R 632 B AR5 I B AL Rt Mg TR B REHEA,
K S BB MgO 3 MgAL Oy 4. EEBEH
R, AR E Mg ARFREEK, TEESES
N5k & TS, KB SiC FEHY SiO, M4 Mg 4
R-FegmE AT Al Bk £ &R B,
2.3 BESESHENBERNENTEN G

B 8 & THESE A XRD . WTLEH,

ERESHEEMEMER, SFTESESMEPHE _MHEE
H Al,Cu F1 MgoSi. B8 FAICRHMSERE N 470 C,
BRTESHEEENEML, FE SHBaHERAES
EdBPREERE. HEEMMMHAR FEEH
BEEMCETZNEH EREFREEMERE. X T Al-Cu-
Mg &4, B FRFEEHN AlLCuMg 1 Al,Cu, Fitin
REFEREERT 507 CRILsEDE 1O, 3kt
BET . MESMEHE_MABRNI MgeSi f1 AlbCu,
BT AloCu M1 MgoSi 5488k £ 35 K B R
GIR 4> B2 548 THI 595 T 10, [T S kRl E Bl
EyEE TR 507 C. fin, Ma % 19 38 K4
Sk &80 15%SiCw/2024A1 B fERE Y 540 C. &

6 MESE AR EROEE SR & TRN TR

Fig.6 Backscattered image and elemental distribution maps of hot pressed SiCp/2009Al composites after solid
solution treatment at 510 'C for 2 h (arrows D: oxides containing Mg (MgO or MgAl,04))
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Fig.7 Backscattered image and elemental distribution maps of hot pressed matrix alloy after solid solution treat-

ment, showing segregations of Mg and O at the surface of the primary particles
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B8 HEASHEAMEE XRD i
Fig.8 XRD pattern of the hot pressed SiCp/2009Al1 com-
posite billet extruded at 470 C and extruded ratio
of9 . 1

Sk & Mg S (B 9 #FL5745).
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s, Cu fEEfkd i — S HBA A, T Mg EEM
RS Al R R R SiC HE L.
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Fig.9 OM image, Backscattered image and elemental distribution maps of extruded SiCp/Al composite after solid
solution treatment (arrows denote oxide particles containing Mg)
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