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Fig.1 Schematic diagram of sheathing structure for Ti-6AI-4V/TiAl

composites preparing

Loading direction @
Ti-6Al-4V

Loading direction

TiAl

B2 = A R 77 v s 5
Fig.2 Schematic diagram of bending test under vertical loading

on surface (a) and side surface (b)
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Fig.3 SEM microstructures of two original substrates of composite plate: (a) Ti-6Al-4V and (b) Ti-43Al-3V-2Cr
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Fig.4 SEM backscattering electron image of cross-sectional interface of Ti-6Al-4V/TiAl alloy composite plate (a); EDS line scanning of

Ti, Al, V and Cr element along the arrow direction (b)
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E 5 Ti-6AI-4VITIAl H& A & A XA ALE Y SEM 3 8 114

Fig.5 SEM backscattering electron images of microstructures of the two matrix and the interface regions of Ti-6AI-4V/TiAl composite

plate: (a) Ti-6Al-4V region, (b) interface region near Ti-6Al-4V, (c) interface region near TiAl alloy, and (d) TiAl alloy region
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D 67.3 29.9 2.3 0.5 o
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Fig.6 EBSD analysis of interface region of Ti-6AIl-4V/TiAl alloy composite plate: (a) phase composition diagram and (b) statistical

diagram of phase volume fraction
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Type of grain boundary Symbol Min/(9 Max/(<)  Total fraction in Ti-6Al-4V/% Total fraction in TiAl alloy/%
Low-angle boundary [ 2 13.2 19.3
Sub boundary L 10 11.9 1.6
High-angle boundary — 15 74.9 79.1

7 Ti-6AI-4AVITIAl 55 FAH 5 & 50 A A K
Fig.7 Phase composition diagram of matrix grain boundary coincidence of Ti-6Al-4V/TiAl composite plate: (a) Ti-6Al-4V alloy and (b) TiAl alloy
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Fig.9 Bending strength-deflection curves of four Ti-6AI-4V/TiAl
composite plate samples (RD-1 and TD-1 mean vertical load
is applied on side face of rolling direction sample and
transverse sample, RD-2 and TD-2 mean vertical load is

applied on surface of two kinds of samples)
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Fig.10 Bending fracture morphologies of Ti-6AIl-4V/TiAl composite plate under two loading modes: (a) RD-1, (b) TD-1, (c) RD-2, and (d) TD-2
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Study on Hot Rolling Process and Microstructure and Properties of Ti-6Al-4V/TiAl
Clad Plate under Large Reduction

Wang Hao?, Gao Tianbao'?, Wei Junxin®?, Zhang Mengfei'?, Deng Ruijun'?, Jia Yi'?, Han Jianchao™?
(1. College of Mechanical and Vehicle Engineering, Taiyuan University of Technology, Taiyuan 030024, China)
. Engineering Research Center of Advanced Metal Composite Forming Technology and Equipment, Ministry of Education, Taiyuan
(2. Engi ing R hC f Ad d Metal C ite Forming Technol d Equi Mini f Ed ion, Tai

University of Technology, Taiyuan 030024, China)

Abstract: Ti-6Al-4V(wt%)/Ti-43Al1-3V-2Cr(at%) composite clad plate without interfacial defects was successfully prepared by a
high-reduction hot-rolling method. Microstructure and mechanical properties were studied. The experimental results show that no obvious
defects in the interfacial region is observed, and the Kirkendall phenomenon is successfully avoided. The interface thickness of the
composite plate is about 230 pm, according to different phase compositions, the interface is divided into two regions, one of which is the
interface near Ti-6Al-4V alloy and is mainly composed of a/a,+p/B2 phases; region 2 is the interface near TiAl alloy, and mainly consists
of ala,+p/B2+y phases. The forming of interface region structure is due to the diffusion of Ti element from Ti-6Al-4V alloy to TiAl alloy
layer and the diffusion of Al and Cr elements from TiAl layer to Ti-6Al-4V layer. The Vickers hardness and three-point flexural resistant
strength of the composite panels were tested. The experimental results show that the interface region 1 has the highest microhardness, and
the composite plate exhibits the best bending resistance when the surface of the transverse specimen was loaded, and the bending strength
reaches 1150.82 MPa. The bending fractures of the alloy layers and interfacial region are brittle fractures, there is no cracking in the
interfacial region.

Key words: Ti-6Al-4V/TiAl clad plate; high reduction hot rolling; microstructure; mechanical property
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