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Modeling of High-speed Tapping Torque Considering Friction Force

Don Jin Lee*, Ji Woong Kang*, Hyun Bae Jeon*, Sun Ho Kim**, Jung Hwan Ahn***
ABSTRACT

This paper aims at developing a torque model for the high-speed tapping with small-diameter taps. As recent
industries such as automobile and information technology grows, taps smaller than 5mm in diameter are needed
much more. In that occasion, the friction force between a tap surface and a workpiece plays much more important
role in the tapping torque than in the larger tapping. Tapping mechanism was analysed based on the tap geometry.
It has two steps : one is a forward cutting composed of the chamfered threading and full threading and the other
is the backward cutting. The torque by the cutting force in the chamfered threading is calculated using the cutting
area and the specific cutting force while the torque by the friction force, which is rather dominant than the cutting
force both in the full threading and in the backward cutting, is calculated using the normal force on the threads
and the friction coefficient. The experiment has shown that the results by the proposed torque model fit quite well
with the acutal measurements within the error of 10%
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