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Fig.1 Microstructures of Ni (N6) sheet (a) and Ti (TA1) sheet (b)
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Fig.3 Schematic view of the specimen used for tensile testing
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Fig.4 SEM micrographs of cross sections of ARB processed Ti/Ni multilayer composite: (a) primary sandwich,
(b) 1st cycle, (c) 2nd cycle, (d) 3rd cycle, (e) 4th cycle, and (f) 5th cycle
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Fig.5 Linear EDX analysis of Ti/Ni multilayer composite: (a) 1st cycle, (b) 3rd cycle, and (c) 5th cycle
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Fig.6 TEM microstructures of the Ni layer in the Ti/Ni multilayer composite: (a) 1st cycle, (b) 3rd cycle, and (c) 5th cycle
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Fig.7 TEM microstructure of the Ti layer in the Ti/Ni multilayer composite: (a) 1st cycle, (b) 3rd cycle, and (c) 5th cycle
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Fig.8 TEM microstructure of the interface in the Ti/Ni

multilayer composite after ARB 1st cycle
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Fig.10 Tensile fracture surfaces of Ti/Ni multilayer composite: (a, d) 1st cycle; (b, e) 3rd cycle; (c, f) 5th cycle
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Microstructure Evolution and Mechanical Properties of the Ti/Ni Multilayer
Composite Produced by Accumulative Roll Bonding

Zhang Bing'?, Wang Le?, Zhang Xunhui', Zhang Renjie', Zhang Zhijuan', Wang Kuaishe®?
(1. Xi’an University of Architecture and Technology, Xi’an 710055, China)

(2. National & Local Engineering Researching Center for Functional Materials Processing, Xi’an 710055, China)

Abstract: Ti/Ni composite material with multi-layered structure was prepared by an accumulative roll bonding (ARB) process. The
microstructure and interface structure of the composite material were analyzed by scanning electron microscope, energy disperse spectroscopy,
and transmission electron microscope. The mechanical properties of the composite material in different ARB cycles were tested by
universal material testing machine and microhardness tester. The results show that the microstructure of Ti layer and Ni layer of the
composites material is remarkably refined with more ARB cycles. After ARB 5 cycles, the average grain size of Ti layer and Ni layer is 200
and 300 nm, respectively. Moreover, the microstructure homogeneity, the tensile strength and microhardness improve with the increasing
of ARB cycles. After ARB 5 cycles, the tensile strength is 810 MPa, the elongation is 24.4%, and the average HV microhardness of Ti layer
and Ni layer is 2.33 and 2.29 GPa, respectively. There is no obvious diffusion at the interface of Ti/Ni composite material with
multi-layered structure during ARB 0~5 cycles.

Key words: accumulative roll bonding (ARB); Ti/Ni multi-layered composite material; microstructure; mechanical properties
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