w3E BIWYW
2000 4 3 A

L h 7K

ACTA METALLURGICA SINICA

)33
BB MIEE ST S-S R R

AH#E REX

{(PETEXYERESSHHERFEAETRE, Fi# 200030)

B E RRERENAVHEDRORE R EWERIRITENE T HIRMEAEHE S 3 & KT SiCp-LD2/LD2 ¥
LR SEERTHEEE SiCp/LD2 Hattelivt, ARLGRBLIRE. HRET HEMUNNT. HATRRALNRE, Bk

THEE SH SR R R e . B AT SR SiCp-LD2 ¥ & it 2 (3138 00 50 v 25T L) R v S sy A RHL 0T
fEs (SiCp-LD2)/(LD2) RE 4 LB E 4w S0 mkilm.

@ Al B A HH. MR, SRR I:a/h@;
A——— ...———-—"_ . ‘t‘-’? \9 .
hEAEs3E | TB331 XHEFERAE A WMIFE  0412—1961(2000)03— 0325— 04

FABRICATION AND FRACTURE MECHANISM OF LD2 Al
ALLOY MATRIX COMPOSITE WITH HIGH STRENGTH
AND TOUGHNESS

QIN Shuyi, ZHANG Guoding
State Key Labaratory of Metal Matrix Composites, Shanghai Jiao Tong University, Shanghai 200030

Correspondent: QIN Shuyi, post-doctoral fellow, Tel: (o2:1)62512990-6412, E-mail: ginshuyi@usoe.net
Manuscript received 1999-10-10, in revised form 1999-12-24

ABSTRACT To overcome low toughness of metal matrix composites, a SiCp-LD2/LD2 composite
with high fracture toughness, which is close to the fracture toughness level of related aluminum alloy,
was fabricated by macro-structure—design method. Compared with a conventional 3iCp/LD2 composite,
strengthening effect of SiCp-LD2/LD2 composite is maintained and its fracture energy is highly increased.
Its fracture procedure shows by stages, this prevents it from catastrophic fracture occurring in most conven-
ticnal composites. Plastic deformation of LD2 matrix between SiCp~LD2 composite bars with high volume
fraction, crack's interdiction by unreinforced LD2 matrix and divarication along (SiCp-LD2)/(LD2) inter-
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face are the main toughening mechanisms of the structure-designed composite.
KEY WORDS Al alloy matrix composite, fracture toughmness, fracture mechanism
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Fig.l Schematic of the composite
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Table 1 Tensile properties of SiCp-LD2/LD2 composite

Materials Elastic modulus Yield strength Ultimate tensile Failure strain
GPa MPa strength, MPa %
SiCp-LD2/LDZ2 composite or.3 365 413.8 1.33
SiCp,/LD2 composite (stirring cast)14l 96.3 335.1 388 320
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Fig.2 Load—crack opening displacement {COD} curves of
SiCp-LD2/LD2 and SiCp/LD2 composites

B3 SiCp-LD2/LD2 E&telprgtheo
Fig.3 Bending fractographs of the SiCp—LD2/LD?2 composite
{a) macro fractograph (b} composite fractures by stages
{c) plastic deformation of the matrix hetween SiCp-LD?2 bars {d) crack propagates along (SiCp-LD2)/{LD2) interface
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