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Al-B,C diffusion layer

1 B,C 1Y AUTI & Z b RHE S SEM &
Fig.1 SEM images of cross section of B4C sheets reinforced Al/Ti laminate composite (a) and interfaces of area I (b), II (c), and III (d) marked in
Fig.1a (area I-Ti/Al/B4C interface, area II-B4C/Al interface, area III-B,C/Ti interface)

2 [ 1b ) TI/AIB,C FHiil EPMA JTER A4
Fig.2 EPMA element mapping of Ti/Al/B,C interface in Fig.1b: (a) Al, (b) Ti, (c) B, and (d) C

#1710 CHRIEREIRTEFIEH B.C EH 1R AT BEM RS
Table 1 Properties of B4C sheets reinforced Al/Ti MIL prepared at 710 °C for different time

Time/min hy/um hy/um awld em? o/MPa
30 20 77 109 1167
45 35 89 84 980
60 54 101 89 756
20 309 91 43 331
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Fig.3 Three point bending stress-strain curves of B4C sheets

reinforced Al/Ti MIL prepared at 710 °C for different time
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Fig.4 Ti-B4C (a) and Ti-Ti (b) interlaminar morphologies in samples prepared at 710 ‘C for 90 min

Stress/MPa
B
o
o

B
200 63 o fea 130 200 20 220 2

1001 F —s— AT MIL eeeesee——

+§54C-1\15Ti I\IHL

4
Strain/%

200 pm

200 Llllll

KI5 B.C #ifrantl AlTI &2 B0 RS R R IR A ) = 25 il R 7 - 38 it 2 DA R b a5 R BT T 35
Fig.5 Three point bending stress-strain curves of B4C sheet reinforced Al/Ti composite and unreinforced substrate (a), impact specimen of B,C
sheet reinforced Al/Ti composite (b), and fracture morphologies of the impact specimen of B4C sheets reinforced Al/Ti composite of

area I (c) and II (d) marked in Fig.5b
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Preparation and Properties of B,C Reinforced Al/Ti Laminated Composites

Zhou Bingwen®?, Xu Hao®, Yi Yunge®, Meng Linggang®, Ya Bin', Zhang Huanyue', Zhang Xingguo™?
(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China)
(2. Ningbo Research Institute, Dalian University of Technology, Ningbo 315016, China)

Abstract: Al/Ti laminated composite possesses remarkable properties, such as low density, high specific strength, high specific stiffness and high
impact resistance. But its application has been limited because of the brittleness of AlsTi. Its strength and toughness can be improved by
introducing fibers and ceramic particles. In the present study, a feasible method of boron carbide (B4C) reinforced Al/Ti laminated composite was
proposed, and 0.2 mm thick B4C sheets reinforced Al/Ti laminated composite was prepared by vacuum hot pressing method. And the interface
morphology of the material and the composition of the diffusion layer were analyzed. The influence of diffusion layer thickness on the impact
toughness and flexural strength of Al/Ti laminated composite was investigated by changing the liquid reaction time of Al. The results show that the
material is reinforced by B4C sheet, forming a good property gradient. B,C sheets strengthen the substrate of the Ai/Ti laminated composite
through directly receiving loads and deflecting crack. The impact toughness and bending strength of sample prepared at 710 °C for 60 min are 89
Jlem? and 756 MPa, respectively, which are increased by 51% and 38% compared with the Al/Ti laminated composite substrate whose Al;Ti
diffusion layer thickness is close to itself. The sample prepared at 710 °C for 30 min has the best property, with the impact toughness of 109 J/cm?
and the bending strength of 1167 MPa.

Key words: Al/Ti laminated composite; particle reinforcement; B4C; diffusion interface
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