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Three-Dimensional Parametric Modeling of Carbide Internal Cooling Aiguille

PAN Junhao, ZHUO Yong, LIAN Yunsong, ZHANG Xianglei

(School of Physics and Mechanical &. Electrical Engineering, Xiamen University, Xiamen, Fujian 361005, China)

Abstract; Aiming at complex structure and difficult parametric modeling of carbide internal
cooling aiguille, a system for three-dimensional parametric design is developed in Unigraphics NX
(UG). According to the design parameters, a mathematical model of the cross section of the end
cutting edge is established. Then the cross section is swept along the helical curve to construct
the helical groove model in UG. Differing from the point of the normal twist drill, which includes
only single curved surface or double curved surface, the point of carbide internal cooling aiguille
consists of several surfaces, like first flank face and second flank face, so their corresponding
three-dimensional models are set up in UG with such parameters as first clearance angle, second
clearance angle, and gash angle of this point. The detailed structure undercut is composed of a
series of smooth surfaces, the undercut model can be created by a few UG operations, such as
bridge curve, through curve mesh, etc. It is found that this three-dimensional model of carbide
internal cooling aiguille is sufficiently precise, and the key parameters of carbide internal cooling
aiguille, such as helix angle, clearance angle and Gash angle, can be described accurately with
smooth transition at the undercut in the design system.
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