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Fig.1  Scheme for experimental set-up in roll bonding 
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Table 1  Chemical composition of the row materials 

Composition(ω/%) 

Mater-

ials 

C Si O N H P S Bal. 

TA

2 

0.02 <0.04 0.08 0.01 0.02 / / Ti 

Q235 0.15 0.25 / / / <0.035 <0.045 Fe 

DT4 <0.025       Fe 

Welding line 

Air hole 

Air passage 

Substrate 

Interlayer 

Clad plate 

Isolation material 
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Fig.2  Effect of rolling temperature on shear strength for clad plates 
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Fig.3  Optical microstructures of rolled clad plates: (a) T=830 �, 

(b)T=900 �, (c) T=950 �, and (d) T=1000 � 
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Fig.4  SEM microstructures of interfaces of clad plates: (a)  

T=830 �, (b) T=900 �, (c) T=950 �, and (d) T= 

1000 � 
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Fig.5  Effect of annealing temperature on shear strength for clad 

plates 
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Fig.6  Optical microstructures of annealed clad plates: (a) 550 �, (b)650 �, (c) 750 �, (d) 800 �, (e) 850 �, (f) 900 �, (g) 950 �,  

and (h) 1000 � 
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Fig.7  Interface SEM structures of titanium/iron at different 

annealing temperatures: (a) T=650 �, (b) T=750 �, (c) 

T=850 �, and (d) T=950 � 
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Fig.8  Microhardness profile across interface of clad plate rolled 

at different rolling temperatures 
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Fig.9  Microhardness profile of clad plate at different annealing  

temperatures 
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Titanium Cladding Steel Plates with Interlayer by Explosion and Rolling Bonding 
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Abstract: In order to enlarge the dimensions of titanium cladding steel plate, a new method of two main procedures was used, in which the 

DT4 thin slice was exploded firstly with titanium plate to assemble billet according to a symmetrical way. The effects of rolling and 

annealing temperatures on the shear strength of titanium cladding steel plate were investigated. The microstructures and interfacial 

diffusion of the cladding plates were observed or measured by optical microscope, scanning electric microscope and micro-hardness tester. 

The results show that the shear strength of the cladding plates is remarkably depended on the rolling and annealing temperatures, and the 

brittle compound amount in the interface of titanium/DT4 will increase evidently and the shear strength of titanium cladding steel plate will 

decrease sharply when the rolling temperature is above 882  (the � α→β phase transformation temperature of titanium), or the annealing 

temperature is above 750 . The micro� -hardness peak value appears in titanium side when the annealing temperature is higher than 900  �

due to Fe element diffusion in titanium. Annealed within the range from 550 to 650 , the shear strength will slightly increase.�  

Key words: explosion and rolling cladding; shear strength; rolling temperature; annealing temperature  
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