W14 %57 1 o E A SRR 2004 4 7 H
Vol. 14 No. 7 Th ing nal of Nonferr Metals Jul. 2004

SCEYRE: 1004 ~ 0609( 2004) 07 — 1228 ~ 06

AFZr( COs) 2 R R N A I S EHE
T2k R S I RAT N

MR, BEUE, WGEM, Bk, % 22

(1. LI K MERNE 5 TR, BT 212013; 2. LK% HUBE D226, 81T 212013)

O R ARZe(CO3) o R R AR, SR R N6 % 7 (AlZe+ ALOs) /Al Z A #1 K . XRD K& SEM
ST B IR JRAL RN A R RURL A AL Zr F AL O, BURL AR /D I 3 A AT AE FE AR T R AR SR R B (ALZr+
AL03) o/ AL AR R B b 5 BE A e R o BE Bl RORE 75 2= I 3 K B R 1, A WORLA R 2 B0 10% B, E &R
P bz 5 B R AR5 BE 430 Ky 148.3 MPa 1 110. 5 MPa, {HIEM R LT E F . R AR R 6k
e o 72 P R SO AR e R ML T AN 5 T A5 0 A RE T A R o I A 5 A LR LA B UKL B RS A B T AT
“HLIRE” iz 5 K RHLH

JCHEA: SRR R N B ST I, B b

&3R5 TB 331 SCHERAR IRAS: A

Mechanical properties and crack behavior of insitu composites
synthesized in AFZr( COs) 2 reaction system
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Abstract: A new imsitu reactive system of AFZr(COs3); is used to prepare( AliZr+ Al,03) /Al composites by melt
method reaction. The XRD and SEM analysis indicate that the particles formed are fine Al;Zr and Al,03, which are well
distributed in the aluminum matrix. The ultimate tensile strength and yield strength are improved by increasing the vol-
ume fraction of the particle. The tensile properties are 0,= 148. 3 MPa and 0,= 110.5 MPa when the particle volume
fraction is 10% . But the elongation goes up firstly but then decreases. Crack initiation and propagation were observed by

irsitu tensile experiment. The crack initiation and propagation can be interpreted with dislocation action mechanism and

voids necleation and growth mechanism.
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Fig.1 SEM microstructures of
(AlsZr+ ALO3) ,/ Al composites

(a) —Distribution of particles;

(b) —Morphology of particles
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Fig.2 XRD spectrum of reactants of
AFZr(CO3), system
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Fig. 3 Relations of room temperature tensile

properties of( AlsZr+ Al,03) ,/ Al composites

with volume fraction of original Zr( CO3)
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Fig. 4 Crack initiation process in (AlzZr+ A1,03) ,/ Al composites during in-situ tensile test

(a) —Before tension; (b) —Interslipping of dislocation; (¢) —M icro-crack; (d) —Crack formation
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Fig. 5 Main crack growth route encountering particle accumulation zone

(a) —Particle compact district before crack extension; (b) —Bottleneck in crack
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Fig. 6 New crack initiation connected with main crack

(a) —Hindrance of main crack propagation; (b) —New crack connected with main crack
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Fig.7 Schematic diagram of crack
initiation and propagation caused
by nucleation and growth of

voids near particles
(a) —Nucleation process of voids near particles;

(b) —Growth of voids near particles;
(¢) —Formation of crack
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