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A Finite Element Analysis of the Drilling Process

K. W. Kim(Mech. Eng. Dept. SCHU), T.-K. Ahn(Mech. Eng. Dept. HSU)

ABSTRACT

Drilling process is one of the most common, yet complex operations among manufacturing processes. The performance
of a drill is Jargely dependent upon drilling forces. Many researches focused on the effects of drill parameters on drilling
forces. In this paper, the stresses occurring in drilling process are analyzed by finite element method. The analytic drilling
forces considering the drill parameters and drilling conditions are used. Also, with ANSYS, geometric modeling and mesh
generation of drill is performed automatically. From the study, optimal drill design and drilling condition determination may

be achieved.
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Fig. 1 Nodal point on the drill point

Table 1 Coordinates of nodal point

Nodal | Coordinates

point | x Y

1 0.5B/tany -0.5B 0

2 -0.5B/tany 0.5B 0

3 0.5Dcos8’, 0.5Dsing’, Zo4
+(0./360)xDtanv

4 0.5(D%-B%)"2 | -0.5B 0.5
(D-B/tany)/tanp

5 0 0 0

6 0.5(x¢3-X02) d/2 0.5zp3

+0.5(Yo3-Yoz)
7 0.5D 0.5D Zoa
cos(0./2) sin(6./2) +(8/720)rDtanv
8 0.5(x01-Xo4) -0.5D 0.5 24

o] 714} D(mm) : drill diameter, B(mm) : web thickness
p: point angle, v: clearance angle
W : chisel edge angle, 6°,= 6" - 6’
6°_: land angle = 180/(1+F), F: flute/land ratio
8°1= tan™ (yo4/Xos)
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3D Modeling
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(a) drill modeling flow chart (b) geometric modeling

(c) mesh generation
Fig. 2 Automated 3D modeling and mesh generation
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(b) minimum principal stress

Fig. 4 Principal stress distribution of the drill
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Fig. 5 Drill force with web thickness and feed variations

(a) web thickness 1.4mm

(b) web thickness 1.2mm
Fig. 6 Minimum principal stress distributions
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