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Influence factors of interfacial bonding strength of

cold rolled titanium/steel laminated composite plates
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Abstract: Titanium/steel laminated composite plates were prepared by cold rolling method. The
effects of rolling reduction, rolling speed, surface roughness, state of raw material and rolling pass on
the interfacial bonding strength of titanium/steel laminated composite plates were studied. The results
show that the interfacial action force and action time of rolling force on the interface are the main
parameters affecting the interfacial bonding strength of titanium/steel laminated composite plates.
The rolling reduction, surface roughness and state of raw material affect the interfacial bonding
strength of titanium/steel laminated composite plate through affecting the interfacial action force. The
rolling speed affects the interfacial bonding strength of titanium/steel laminated composite plate
through affecting the action time of rolling force on the interface. Whether the titanium/steel
laminated composite plate can be cold roll bonded or not has nothing to do with the number of rolling
passes, only when the rolling reduction of single pass exceeds the critical rolling reduction can the cold
roll bonded be realized.
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Table 1 Chemical compositions of raw

materials(mass fraction/ %)

Sample C Si Mn P S Ti Fe
TA2 0.017 0 0 0 0 Bal 0.022
Q235 0.15 0.19 0.48 0.007 0.009 0.009 Bal
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Fig. 1 Peeling test process and results of interface bonding strength of titanium/steel laminated composite plates

(a) peeling process; (b) peeling curve
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Fig. 2 Relationship between the interfacial bonding strength and

rolling reduction of titanium/steel laminated composite plates
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Fig. 3 Interfacial element distribution(a) and morphology(b) of cold roll bonded titanium/steel laminated composite plates
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Fig. 4 Peeled surface morphologies of titanium/steel laminated composite plates with different rolling reductions

(a)r=35.2%;(b)r==61. 9% ; (1) titanium belt; (2) steel plate
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Interfacial morphologies of titanium belt and steel plate after multi-pass rolling

(a)the first pass; (b)the fourth pass; (1)titanium belt; (2)steel plate
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Fig. 6

Effect of surface roughness of steel plate on the interfacial bonding strength of titanium/steel laminated composite plates

(a)surface roughness in rolling direction of steel plate; (b) relationship between the interfacial bonding strength and surface roughness
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Fig. 7 Effect of raw material state on the interfacial bonding

strength of titanium/steel laminated composite plates
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