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Cutting Experiment and Simulation Analysis of No.45 Steel Gun Drilling of Deep Hole

ZHANG Xiao—fen
(Department of Mechatronic Engineering (Technician) , Xianyang Vocational & Technical College, Xi—xian New Distract, Shaanxi 712046)

Abstract: The chip shape has a great influence on the forming precision of the deep hole during the gun drilling. The
chip generated by the drill tip is easy to block in the v—shaped chip discharge groove or wound on the drill bit.
Reasonable chip breaking and chip removal are the premise to ensure the smooth processing. In this paper, the effect
of cutting speed and feed rate on chip shape was studied by single factor experiment. In this paper, the effect of
cutting speed and feed rate on chip shape was studied by single factor experiment. When cutting speed was low, it
was mainly banded chip. When cutting speed is high, it is mainly unit chip. When cutting speed remains constant, the
main shape of chip changes gradually from long band to unit chip with increasing feed rate. When the feed rate
remains constant, the chip size becomes smaller and larger again as the cutting speed increases. Deform-3D finite
element simulation method is used to simulate chip forming process and shape, chip breaking mode in deep hole
machining, and the axial force and torque, cutting process temperature and other process quantities are calculated
numerically to provide theoretical basis for cutting process control. Finally, the experimental results show that under
the same machining efficiency, the chip cutting effect with low cutting speed and high feed is often better than that
with high cutting speed and low feed.

Key words: deep hole processing, Gun drill, chip morphology, simulation analysis





