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Fig.1 Casting equipment (a), composite perform (b), and testing equipment (c)
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Table 1 Numerical parameters of alternating current

t/min flkHz I/A
10 5 5
10 5 10
10 5 15
10 5 20
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Fig.2 XRD patterns of Al;Ti/Al at different currents
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Fig.3 Microstructures of Al;Ti/Al composite material at the
current of 5 A: (a) low magnification and (b) particle

morphology and crack area
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Table 2 EDS analysis results of different points in Fig.3b (at%6)

Point Al Ti Total
1 76.69 23.31 100
2 75.58 24.42 100
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Fig.4  Temperature change curves of pure aluminum and

composite materials at the current of 5 A
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Fig.5 Microstructures of AlsTi/Al composite material at the current of 10 A: (a) low magnification, (b) particle morphology, and

(c) extension of the broken channel



+ 1058 -

Wit R RS TR

%5 51 45

%3 5b AR E S 44E EDS 4T
Table 3 EDS analysis results of different points in Fig.5b (at%)

Point Al Ti Total
3 77.16 22.84 100
4 76.25 23.75 100
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IR 6125 °C, B MAEKRIRIE, BB 5 A MR
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Fig.6  Temperature change curves of pure aluminum and

composite materials at the current of 10 A
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Fig.7 Low magnification image (a), high magnification image (b), and Ti element EDS mapping (c) of Al;Ti/Al composite material at the

current of 15 A
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Fig.8  Temperature change curve of pure aluminum and

composite materials at the current of 15 A
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Fig.9 Microstructures AlsTi/Al composite material at the current

of 20 A: (a) low magnification and (b) long strip AlsTi
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Table 4 EDS analysis results of long strip AlsTi point in
Fig.9b (at%)

Point Al Ti Total
1 75.18 24.82 100
2 77.21 22.79 100
3 76.65 23.35 100
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Fig.10  Temperature change curves of pure aluminum and

composite materials at the current of 20 A
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Fig.11 Effects of different currents on the wear resistance of

composite materials: (a) COF and (b) wear rate
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Fig.12 Wear morphologies of composite materials at different currents: (a) 5 A, (b) 10 A, (c) 15 A, and (d) 20 A
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Table 5 Covalent bond structure of Al;Ti

No. Covalent Number of Number of
bond type covalent bonds covalent electrons

A AlL—Ti 8 0.3990
B AL—AlL 8 0.2675
C Al —Ti 16 0.2122
D AlL—Al 16 0.1422
E Ti—Ti 4 0.0078
F  AL—AL 8 0.0035
G AlL—AlL 4 0.0035
H AlL—Al 4 0.0006

I Al,—Ti 4 0.0009




% 3

=GRS ACAR VRN SR AL A B Al JE G PRI SR PR RE 5

- 1061 -

D(Al,—Al,) 4 Fh & BB 45 A St ok, MR EI/MKIK
Hi% ABCD. 7EHA AlTi S, 5774 8 4 A
.84 B, 16 MCHJ 16D HEEE. 4 F
SEEERM T E WK 13 Fin: AL B &R
£7F(001)H I, 1M C. D B4 @A T (010) M L.

il T AT G — FAK SRR, (001)H 1
s A s, T B0 R A2 /N T (010) i, ¥
JE A K FE KT (010) H - 75 #h I SCHR[L5] 7T 41, #d3%
AT 3 A 45 A R SR 2 G T I G . bt T
AlTi & 45 44 v (001) T 386 KOl R AE LA E K
KIGIN, A BEEEHEAENR DOy, BT KFIR
AlTio HXFRURL — B AR MELHAL, K X0 52 G b Kk
{10 TS 5 A i 7 A AR K1 S 5 T
3.3 T EETEREIE SR FI

i 5 A 15 A, i BE P B i 4R T —
J7 T A& B A IR I OK, IROSLAR BERE R, ALTI
B RA B ALT R 501 0 B8 g 1 73 AL 32 O T AR
WA PRI &, S S BN ALTI A
TACEERE Y Al Ak, $& & T 5 & MR 4K (1 it B
PERE: S — 7, BEAE R EIIG N, AR IE 3N
P BORBE ST, Rk AT Uk AL KA ()i
ZEVR/N RTINS, B AlTi 15 L ATE Al JE
kB IO, 5k ) g A R R, B AR 06 i
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Fig.13 Covalent bond structure in Al3Ti
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Effects of Alternating Current on the Structure and Properties of In-Situ Synthesized
Al Matrix Composites

Yan Yuting®, Ma Jun?, Wu Hong? Zhang Anwen, Liu Chengxin®, Fan Zhidong®, Liu Jinsong?
(1. Xi’an Thermal Power Research Institute Co., Ltd, Xi’an 710054, China)
(2. Shaanxi Key Laboratory of Nanomaterials and Technology, Xi’an University of Architecture and Technology,

Xi’an 710055, China)

Abstract: Ti fiber with a diameter of 200 um was used as the reaction source, and pure aluminum with a purity of 99.6% was used as the
matrix. The reaction source was fixed in the matrix at equal intervals during the preparation of the preform to pre-control the initial
position of the product. Subsequently, the preform was placed in the induction heating furnace, and at the same time, the constant gradient
alternating current were applied to promote the in-situ reaction between AI-Ti, in order to obtain AlsTi particle-reinforced aluminum
matrix composite material. The phase composition, microstructure and wear resistance of the composite material under different currents
were characterized by XRD, SEM and wear testers. The results show that when the current is 15 A, the Ti fiber is completely reacted, and
the product is the isometric AlsTi with a size of 1~2 um and a particle spacing of about 5 um, reaching the optimal value under all
parameters. Under the load of 10 N, the wear resistance of the composite is the best at 15 A, and the friction coefficient and wear amount
are the lowest values of 0.1 and 2.031 mg/mm?, respectively.
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