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Fig. 1 Crystal morphology and electron

diffraction pattern of Al3Zr particulates
(a) —Polyhedural AlsZr crystal ;
(b) —Electron diffraction pattern along [ 110]
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Fig. 2 Structure model and atomic
arrangement of AlsZr crystal

(a) —Structure model;
(b) —Atomic arrangement on( 1 1 4) close packed plane
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Fig. 3

Interfacial configuration and composite electron diffraction pattern of Al3Zr/ Al

(a) —Interfacial configuration of Al3Zr/ Al; (b) —Composite electron diffraction pattern of AlsZr/ Al
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Fig. 4 Atomic arrangement and match on

interface of AlsZr/ Al
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Table 1 Matching parameter of

plane (0 1 2) a1z and ( 110) 4

[u”W]Al3Zr [ uvw [ a1 a/ uvw],u3zr d [ uvw ] a1 0 S/ %
[ 100] [ 110] 4.014 2. 850 22.20
[211] [112] 5.170 4.948 10.38  10.87
[221] [00 1] 5.170 4.050 0
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Table 2 M echanical properties of

Al3Zr/ Al composites

Peory( Al3Zr) / w (KyZrFg)/  Tensile strength/  Elongation/
% % MPa %
0 0 76.8 30.2
6.4 15 124.5 32.3
8.7 20 139.2 21.7
11.2 25 148.7 13.6
3 4t
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Fig. 5 Nucleation and growth of Al on
AlzZr particles [2]
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Fig. 6 Solidification structures of

AlsZr/ Al composites

(a) —Distribution of particulates;
(b) —Morphology of particulates
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Interfacial structure of Als;Zr,/ Al composites

formed by Al K,ZrF¢ reaction system

ZHAO Yu-tao, LI Zhong-hua, DAI Qrxun, CHENG Xiao-nong
( School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, China)

[ Abstract] The interfacial structure of Al3Zr/ Al and crystal morphology of AlsZr particulates in Al3Zr,/ Al composite formed by A}t

K,ZrFg reaction in the melt were studied by transmission electron microscopy (TEM). The results indicate that the crystal morpholo-
gy of in-situ formed Al;Zr particulate is mainly polyhedron or rectangle. There are the facets on the surface of Al3Zr particles. The
close packed plane of Al3Zr crystal with a tetragonal structure is (1 1 4). The interface betw een AlsZr particulate and aluminum ma-
trix, where there is no reaction product, is smooth and clean. According to the analysis of electron diffraction pattern and the atomic arrange-
ment at the Al3Zr/ Al interface, there is a crystallographic orientation relationship of [ 22 1] ALZe I'[100]aand (01 2) ALZe (1 1 0) ar-

T herefore, it may be concluded that aluminum can nucleate on Al3Zr particles with a small lattice mismatch 10. 87% . Moreover,

Al3Zry/ Al composites fabricated by direct melt reaction have not only welldistributed solidification microstructure but also excellent
mechanical properties.

[ Key words] interfacial structure; reaction in melt; aluminum matrix composite; AlyZr
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