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ABSTRACT A novel in situ reaction process — reaction technique in melt was developed. The two kinds
of in situ particle reinforced composites were fabricated by it. They are Al/TiAl; and Al-4.5Cu/TiB,.
The Al-4.5Cu/TiB; composites were made from K;TiF¢—KBF;—Na3AlFg—Al-4.5Cu system and TiO,
— H3BO3; — NagAlFg — Al-4.5Cu system, respectively. TiAl; particle in A1/TiAls composite is influenced
by reaction temperature and time, its size and shape vary from small particle shape (<3 pum) to short coarse
bar shape. TiBg particle in Al—4.5Cu/TiB; composite is very small (<2 pm) and covered with molten
salts, which reduces the reinforced effect of the matrix. TiB; particle in Al—4.5Cu/TiB; composite is about
0.93 um in size and combines with the matrix of the composite well. The interface between TiB, particle
and Al—4.5Cu matrix is clean. The properties of A1—4.5Cu/TiB, composite are excellent: c,=416.7 MPa,
0'0,2=316.9 MPa, 6=3.3%, HV 153.
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Fig.1 Schemalic diagram of an apparatus for fabricating
in situ particle reinforced composite
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Fig.3 X — ray diffraction pattern of Al/TiAl; composite
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Fig.4 The solidification microstructure of Al/TiAl; composite

for 1 h reaction
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Fig.5 The solidification microstructure of Al—4.5Cu/TiB; compesite by mixed salts reaction, (b) being magnification of (a)
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Fig.8 X-—ray diffraction pattern of the sample corresponding
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Fig.7 The microstructure of Al—4,5Cu/TiBa composite prepared by TiOz and H3BO3 reaction, (k) being magnification of (a)
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Fig.B X-—ray difiraction pattern of the sample corresponding
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Table 1 The mechanical properties of metal matrix composites

Materials on, MPa o002, MPa 6% HV Ref.
Pure Al 80 = 25  20.30 This text
Al/BTiAls 137.2 63.9 20.4 8.8 This text
Al-4.5Cu 298 215.7 4 80 This text
Al=d4.5Cu/8TiB, Y 352 — 4.4 141 This text
Al-4.50u/7TiB2# 3875 283.3 2.8 130 This text
Al—4.5Cu/10TiB2  416.7 316.9 3.3 153 This text
2024 /8412053 207 — 03 — (4}
A356/8TiBa 330 316 0E  — (5]
6061/10A1,041% 338 297 T8 — 6]
A356/108i0 303 283 0.6 — 6]

{1) mixed salts system (2} oxides system

{3} extruded state
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