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Study on Scratch Defect of Roll Forming Process
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Abstract

In this paper, modeling of the multi-pass roll forming process with the finite element method and defect

prediction in roll forming process are presented. In the roll forming process, there occurs the defect of scratch.

1t appears on tubes because of the friction between the strip and the roll, the unexpected sliding velocity and

the contact pressure when fabricating the tubes. The surface of the product will be not uniform due to the

defect. The scratch can be predicted with the simulation modeling of the finite element method, and can be

avoided by modifying the design.
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Fig. 3 Defect of scratch at final product
(The arrows show the defect of scratch.)

Fig. 4 #Flpass (HR case)
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Table 1 Conditions of Simulation

Material HR STS
Initial thickness 20 20
(mm) ) )

Initial
width(mm) 78.75 78.75
Roll
velocity(m/s) 0.1 01
Flow stress, 629.21x 689.45x
(@) (Mpa) (0.0109+2" | (0.00337+5)°>
Friction

coefficient 0.1 0.1
(assumed)
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(a) Roll forming (b) Shape rolling

Fig. 5 Characteristic of contact area in roll forming

Fig. 6 Deformed shape does not agree with initial
design in the contact area

Fig. 7 Continuous simulation of roll forming form #1 to

#F1
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Fig. 8 Velocity distribution at #F1 pass
(a) Velocity of x-direction
(b) The magnitude of velocity
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X Velocity across
section on B-B' line

X-velocity (mm/s)

Distance around circumference

Fig. 10 X-direction velocity along B-B’ line
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Fig. 11 Velocity along A-A’ line
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