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Summary 

This research initiates a study of the mechanics of four roll 
plate bending and provides a methodology to investigate the 
process experimentally. To carry out the research a suitable 
model bender was designed and constructed. The model bender was 
comprehensively instrumented with ten load cells, three 
torquemeters and a tachometer. 

A rudimentary analysis of the four roll pre-bending mode 
considered the three critical bending operations. The analysis 
also gave an assessment of the model bender capacity for the 
design stage. The analysis indicated that an increase in the 
coefficient of friction in the contact region of the pinch rolls 
~nd the plate would reduce the pinch resultant force r .equired to 

end a plate to a particular bend radius. 

The mechanisms involved in the four roll plate bending process 
were investigated and a mathematical model evolved to determine 
the mechanics of four roll thin plate bending. 

A theoretical and experimental investigation was conducted for 
the bending of HP30 aluminium plates in both single and multipass 
bend~ng modes. The study indicated that the multipass plate 
bend~ng mechanics of the process varied according to the nurrber 
of bending passes executed and the step decrement of the 
anticipated finished bend radius in any two successive passes 
(i.e. the bending route). 

Experimental results for single pass bending indicated that 
the rollers normally exert a higher bending load for the 
steady-continous bending with the pre-inactive side roll 
oper?tive. For the pre-bending mode and the steady-continous 
bend~ng mode with the pre-active side roll operative, the former 
exerted the higher loads. The single pass results also indicated 
~hat the force on the side roll, the torque and power steadily 
~ncreased as the anticipated bend radius decreased. 

Theoretical predictions for the plate internal resistance to 
accomplish finished bend radii of between 2500mrn and SOOmm for 
multipass bending HP30 aluminium plates, suggested that there was 
a certain bending route which would effectively optimise the 
bender capacity. 
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