%46 % ®OM A5 % Hh Vol.46  No.9
201049 H % 1121—1127 § = ACTA METALLURGICA SINICA Sept. 2010 pp.1121-1127

SIRBFEER] SiC,/2009A1 5 &RV
RIS AR R

MNEF 4k K Dz X &
(P BB & RAFSEHT, YL 110016)

' aPminenkbEl 20%SiCo/2000A1(HBAR) EAMREG T K ENRHE, X 2 FE R NS H
B EH, X TRER SR, FEAURD SIC, B W ZRBE#E—pak SiCo, i SiCp WHFEN M MAMT, HA
SiCp #yKR L, EMEEESRERTH (111) SthgmAk. Mot ZRHFEHE SiCy WHEFm TARER—SHA, ¥
SFEEEMEETHEN NS SiCo B, IR A HRHE IRABTRI SR T T 12 3218 .

REE MAHE, EAMH, 888 RHE & SiC, #
FEEAES TF124 XEKIRIRE A XEHS  0412-1961(2010)09—1121-07

EFFECTS OF DOUBLE EXTRUSION ON THE MICRO-
STRUCTURE AND TENSILE PROPERTY OF THE
PM PROCESSED SiC,/2009A1 COMPOSITES

LIU Zhenyu, WANG Quanzhao, XIAO Bolii, MA Zongyi, LIU Yue
Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016

Correspondent: XIAQ Bolii, professor, Tel: (024)83970048, E-mail: blziao@imr.ac.cn
Manuscript received 2010-04-30, in revised form 2010-05-24

ABSTRACT Powder metallurgy (PM), as an important method of fabricating SiC particle reinforced
aluminum matrix (SiC,/Al) composites, has advantages in obtaining good interfacial bonding and
enhancing tensile strength over casting or infiltrating method. The primary process of the PM method
involves mixing, compaction and subsequent secondary plastic deformation. Especially, secondary
plastic deformation is an important process to destroy the oxidation film on the Al particle surfaces and
enhance Al-SiC bonding. However, the incorporation of the SiC particles restricts plastic flow ability
of the composite and makes it difficult to be subjected to heavy single-step plastic deformation, such as
single hot extrusion, hot rolling or hot forging. Instead, multi-step deformation is a critical processing
approach for the SiC,/Al composites with low deformability. However, the previous attentions were
mostly focused on single-step processing, multi-step plastic deformation of the SiC,/Al composites
was seldom discussed. In this paper, 20%SiC,/2009Al (volume fraction) composite was fabricated
using a common PM method and the effects of double extrusion on the microstructure and tensile
property of the composite were investigated. It is indicated that the double extrusion could refine the
SiCp, size, align the SiC, and increase the aspect ratio of the SiCy, but did not exert critical effects of
the grain size and (111) texture of the matrix. However, the average distance between the SiC, along
the extrusion direction increased after the double extrusion, more easily inducing a SiCp—poor band
which aligned approximately perpendicularly to the extrusion direction. This resulted in a decrease in
the strength and an increase in the elongation along the extrusion direction.
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Fig.1 OM images of SiCp in 20%SiCp/2009Al1 (volume
fraction) composites under different treatments
(a) hot-pressed at 580 C/1 h
(b) singly extruded: extruded at 470 C, quenched
at 516 C/1 h and naturally aged for 4 d, extru-
sion ratio 9 . 1, arrows showing the SiCp ag-
gregated and white lines showing the SiCp—-poor

bands, extrusion direction (E.D.) is horizontal

(c) double extruded: extrusion ratio 81 : 1, white
lines showing the SiC,, rich and poor band-like

zones
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Fig.2 Measured SiCp distribution homogeneities in the
tested composites
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Fig.3 Distributions of size D (a, b), deviated angle 6 (c, d) from extrusion direction and aspect ratio 4 (e, f) of
the SiC particles in the composites after single extrusion (a, c, ¢} and double extrusion (b, d, f)
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Fig.4 Cross-sectional microstructures of the composites extruded by single pass (a) and double pass (b)
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Fig.5 {111} pole figures of the cross sections of the compos-
ites after single extrusion (a) and double extrusion

(b) (E.D. perpendicular to the paper)
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Table 1 Tensile properties of the composites after different
extrusion processes

Process 9.2, MPa oy, MPa §, % Modulus, GPa
Singly extruded 411+5 546+5 3.6 109
Double extruded 393+2 51715 4.4 110
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Fig.6 Fractographs of the composites extruded by single

pass (arrows showing SiC particles) (a) and double
pass (regularly arranged SiC particles enclosed by
white lines) (b)
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Fig.7 Model schematic of the SiCp distribution variation during extrusion
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