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Microstructures of (TiB,-Al,0;)/NiAl composite
prepared by in-situ reaction synthesis
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Abstract: (TiB,-Al,03)/NiAl composite materials were synthesized by in-situ reaction from Ni, Al, TiO, and B,0O3; mixed
powders. The phase composition, microstructure and formation mechanism of typical microstructure were studied. The
results show that the products contain NiAl, TiB, and Al,O; phases; the matrix is made of NiAl and Al,O; phases; and the
regular TiB, particles are in size range of 2—5 pm, which are embedded by Al,O; in clusters. A small amount of TiB,

particles disperse in the NiAl matrix. It is believed that the crystal structure, content, surroundings of molten NiAl and the

fast cooling speed are the main reasons for determining the morphology and distribution of TiB, particles.
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Fig. 1

Schematic diagram of SHS reaction initiated by

electrifying tungsten wire

X Ni-Al BE/RECA 11 BlAE, HRNVEREsE
SE, HEEL) 25 mm/s, Bl AI-TiO,-B,Os A I K134 i,
RUKGEIRI T SE K, (H— FUR NG5 R, [ N &5 Gk
HEEIER, 2 AL-TiON-B,Os & G N2 30%I, [V,
WIEEIA ) 40 mm/s, AN RE T 2R R L
EBRIZL e RN IRFERRE S o SRt BRI R Ak
AT, TrEE AR .



2792 A G A R

KH D/MAX2500PC 1 X SFFZRATHH(Cu #T,
7=0.154 056 nm)7r B 5 W A5 Rl AR s 7
KYKY-2800B A4 4 Hi b I WL GRE i (1 FLI 45 44 K
FLEEM M A ZUE S SR e &R o A 55 SR H
IXA-8230 BUHLFEREFISEICER oA, o0 Hir IOV R
JAH G AN LI o

2 FHRE55

2.1 (TiB,-ALO;)/NiAl B94+BLEE

FE Ni+ALREH AR, I 10%~30%(5 5 5 50)
) Al-TiOy-By0s, JH L2 5 KM AR Z M IR, 3K
3 NIALEE G AR B 2 BT 24 (Ni-Al+H(AL-TIO,-B,05)
JVETH) XRD . HFE 2 A7%0, N TR AR
K Niv Al TiO, F1 B,05 41

A = — Ni

y A— Al
e — TiO,
*+— B,0;

[ ]
. n
4 .A . *
10 20 30 40 50 60 70
20/(°)
2 RINVAIBIRK XRD 1
Fig. 2 XRD pattern of reactants
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Fig. 3 XRD patterns of Ni-Al products with different mass
fractions of Al-TiO,-B,0;: (a) 0; (b) 10%; (c) 20%; (d) 30%
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Fig. 4 SEM images of (TiB,-Al,03)/NiAl with different mass fractions of Al-TiO,-B,0s: (a), (b) 10%; (c) 20%; (d) 30%
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Fig. 5 Microstructures ((a), (b), (c)) and EDS analysis ((2'), (b"), (') of (TiB,-ALO3)/NiAl: (a), (a'), (b), (b") Matrix of NiAl+ALO3;

(c), (¢) TiB, particles
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Fig. 6 Micrograph of (TiB,-Al,0;)/NiAl prepared with 30%
Al-TiO,-B,0;
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