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Development of form rolling technology for high precision worm

using the rack dies of counter flow type

D. C. Ko(Automotive Eng. Dept., YSC), J. M. Park, B. M. Kim(Precision Mechanical Eng. Dept., BNU)

ABSTRACT

The objective of this study is to suggest the form rolling technology to produce high precision worm. Rack dies and roll
dies are usually used to roll parts with worm teeth. The form rolling processes of worm shaft used as automotive part using
the rack dies of counter flow type and the roll dies are considered and simulated by the commercial finite element code,
DEFORM-3D. It is also important to determine the initial blank diameter in form rolling because it affects the quality of
thread. The calculation method of the initial blank diameter in form rolling is suggested and it is verified by FE-simulation.
The experiments using rack dies and roll dies are performed under the same conditions as those of simulation. The resuits of
simulation and experiment in this study show that the form rolling process of worm shaft using the rack dies is decidedly
superior to that using rolling dies from the aspect of the surface roughness and the profile of worm.
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Fig. 1 Dimension of thread in Worm Shaft
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(a) Worm Shaft produced by the rack dies
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Fig. 8 Measured surface roughness
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(a) Worm Shaft produced by the rack dies

(b) Worm Shaft produced by the roll dies
Fig. 9 Measured profile of Worm Shaft
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