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Microstructure and ambient temperature mechanical properties of
SiC,/Al-8.5Fe-1.3V-1.7Si composite
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(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: The microstructure and mechanical properties at ambient temperature of multi-layer spraying deposited
SiCy/Al-8.5Fe-1.3V-1.7Si composite obtained by rolling after extruding or hot pressing were investigated. The
microstructure and phase components of these composites during processing were observed by SEM, TEM and XRD,
furthermore, the influence of density of microstructure to OM ambient temperature mechanical properties was analyzed.
The results indicate that the tensile strength (o) of SiC,/Al-8.5Fe-1.3V-1.7Si composite sheet obtained by rolling after
extruding and extruding after hot pressing are 555 and 620 MPa, respectively. The reinforcement function of SiC particles,
the phase Alj3(Fe, V); Si deposited from refine grains (about 800 nm) in the matrix alloy obtained by multi-layer spraying
deposition, the dislocation tangle at grain and the near area of grain boundary gained by deformation of oxide skins
contribute to these remarkable ambient temperature properties.
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Table 1 Process parameters of multi-layer spray deposition of

Al-8.5Fe-1.3V-1.7Si/15 SiC, composite

Atomization Diameter of SI?ray Rotate.speed
temperature/ height/ of disk/
. flow/mm .1
C mm (rmin )
950—-1 100 3.2-3.6 200-350 100-350
T tati
Scanning Spray Fansportation 4 tomization
iod/s pressure/ pressure of angle/(")
petio MPa SiC/MPa g
10-30 0.7-0.9 0.7-0.9 15-30

1) HrIRJa L RS DORR AT 21 1) [ A BE R
U EAA 160 mm (KR, SRIGARNS A
1250T EhH AL B b AT 085 R o BE VR 0 #4i E
h 450~500 C, PRI 1 h, BEE BRI Ok
400 °C, Rt 1 he HrHLEA 11, £52] 130 mm X 20 mm
1B MBHRR

R S5 15 B RS DRSO BEAT L, FL TR
FE4 450~500 C, FLIHTORIE 1 h, T8 RIANIE KPR
I F) 20 min, RAA S+ HUERT, FLE 0.43 mys.

2) FBEREREL BRI TRk 155
mm [ EATEREL, SREAERS R 1250T ERHF AL
R R AT AR, SERR NG 450~
500 °C, il 1h, BEHE KB INHGE R R 400 C,
TR 1 ho B — B A 21 1) BE 21 75 22 11 i BLAE A
155 mm WEFETEEE, fEAHRE L ZES8 N HTH
TR .

g AT B AR BT A s e, T
W 180 v ok S RE T ASORA LA EAT BL A G L o IR FE R
480 C, HeHLH TESE S HE G AL

R SIC BURLN 52 & P RE IR 41 23R ) 27 1k g
RIS, XA I SiC WKLY Al-8.5Fe-1.3V-1.7Si &
& WS UTRR IR AR T 55 s G P AL 46 T BROb
WO BrRRRELN T E S80S w & A MR
(RN T T 2 2 HAH [ i [

1.3 MBI

WL SZ UG AE CSS-44100 7 1 )7 REIRIGHL L
AT, PPN 0.5 mm/min. 4xAHEEW A Keller i
FUR G AE XIL-03 KR4 AH B ikst AT s2 .
7E JSM-5600 14 Ha Bt T WL s AL T T3
MBS B — AR ZR WL 4% HRO00 i 5 FLEE R AT
X SHERAT A 23 B e XD98 4x 5l X S AT i k-
AT, RAVREEERGS, RN 36 kV, EH 30 mA,



860

T EA G R AR 2007 4 6 1

TSR R 20°~80° 6

2 RS

21 EMELDTERLHIE

Re JEAER, XFLA SIC P BRIk hy S5 AH 1) 4 JE HE
HRRIEAT Tz . SAMEHRN Sic Bk
ST LA UBRR R SR A 11, PRI SR A AR TR, SiC
WO = BEE /S HELE R, DT a-AVSIC ST RS
Kelf1. SiC RURLIE S A AR b (RS R4 AT RS n L
L ERIN RS AR A K A AR AL o

SiC FURE A e i b S R ey B A () K1 iR by Al-8.5Fe-1.3V-1.7Si/SiC & & ¥k &I

B 1 SRR Al

2

Fig.1 Microstructures of different composite samples: (a), (b) As-deposited; (c), (d) As-hot-pressed; (e), (f) As-extruded; (g), (h)

As-rolled after extruding
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Fig.2 Microstructures of Al-Fe-V-Si alloy and Al-Fe-V-Si/
SiC, composite: (a) Alloy without reinforcement; (b), (c)

Composite
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Fig.3 XRD patterns of Al-8.5Fe-1.3V-1.7Si/SiC composite
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as-deposited, as-extruded and as-rolled after extruding
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Table 2
composite with 15%SiC and without SiC

Ambient temperature mechanical properties of

Material op/MPa 002/Mpa 0/%
As-deposited 160 - 0

As-extruded 390 310 2.5
As-rolled after extruding 535 485 4

As-rolled after hot-pressing 620 555 9.5
As-rolled after extruding 470 470 4

(unreinforced with SiC)
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e, o Bem 37%, MRS R 60%; i i Py
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HRRIEREAR & .

B 4 FTo o 526 M RHE VG e J5 FH 28 DR 5
FRELHIRE P = H A PR D23 SEM 1% . MK 4(a)
ATLAEH, SR a, R R ) S

B4 SRS R ES SEM &
Fig4  SEM images of different composite at room

temperature: (a) As-extruded; (b) As-rolled after hot-pressing
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