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Simulation analysis of the effect of coating on the
drilling performance of twist drill tool

ZHANG Xiaoshi,ZHU Zhiyong,JIANG Liming, HUANG Yong, HOU Dongdong
(Chongqing Jianshe Industry (Group) Co. , Ltd. , Chongqing 400054, China)

Abstract: It is of great significance to investigate the effect of twist drill bit coating on its
drilling performance, which can greatly improve the anti-wear ability of the tool and prolong
its service life. In this study, the advantEdge software was used to construct the finite ele-
ment simulation model of twist drill machining titanium alloy. The cloud diagrams of tool
pressure, stress and velocity for three kinds of coatings, which are no coating, TiAlIN-coated
and TiN-coated, were obtained by simulation. The results show that TiN-coated cutting
tools have excellent drilling performance. The distribution law of the relationship between
the number of machining holes and the middle areas of the drill bit and wear amount of outer
areas was studied under three conditions. Meanwhile, the relationship between the number
of machining holes and the middle areas of the drill bit and wear amount of outer areas was
also explored under three conditions: the TiN coatings were 1, 2 and 3 pm respectively. Re-

liable standards were employed to evaluate the effect of the middle areas of the drill bit and
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wear amount of outer areas on its performance in drilling inner holes. The results show that
the service life of the tools with TiAIN coating and TiN coating is respectively 2. 2 times and
4 times that of uncoated tools; The wear in the middle and outer edge areas of the drill bit is
positively correlated with the number of machined holes. The service life of a 3 pum coated
tool is more than 2. 75 times that of a 1 um coated tool. This study provides a theoretical ba-
sis and optimization scheme for the design of coated tools of twist drills.

Key words: tool coating; wear amount; advantEdge simulation
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