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Abstract

The objective of the research is to study process parameters in the drilling operation and techniques to
create model in drilling work by finite element simulation software. The orthogonal cutting model is used as the
fundamental method of modeling the drilling. Consequently, the drilling models are analyzed by comparing with
experimental models and mathematical models by looking at the thrust force and the torque.

In drilling work, influence of the chisel edge length and feed are studied. Firstly, for the chisel edge
lengths of 1.270, 1.905 2.286 and 2.54 millimeter, the thrust forces are 3,500, 3,900, 4,200 and 4,500 newton,
respectively, and the torques are 9.0, 9.2, 9.5, 9.8 newton-meter, respectively. Secondly, for the feed rate of
0.0762, 0.1778, 0.254 and 0.330 millimeter per round, the thrust forces are 3,100, 4,200, 4,900 and 5500 newton,

respectively, and the torques are 20, 21.5, 23, 25 newton-meter, respectively. Results showed that the trends of
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the thrust forces and the torques from the simulations are consistent with the trends from the experimental and

mathematical models; except for the chisel edge length that has a small effect on the torque.

In addition, from observing the results, the working temperature, the strain rate of workpiece material,

and contact characteristics between the drill bit and workpiece have an effect on the thrust force and torque.

Therefore, to obtain more precise results, these factors need to be included in the drilling simulations. This will

help workers estimate the required energy for fastening the workpiece and predict the tool life of the drill bits.

Keywords: Drilling; Thrust Force; Torque; Finite Element; Orthogonal Cutting Model
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1. Overall Length (mm) 95.25

2. Flute Length (mm) 57.15

3. Diameter, d (mm) 12.7

4. Chisel Edge Length, C (mm) 2.286

5. Point Angle (Degree) 118

6. Helix Angle (Degree) 30

7. Lip Clearance Angle (Degree) 12

(ﬂ’]i’N‘ﬁl 2 §N1TYDINITLING

1. Cutting Speed (fpm) 80

2. Feed (inch per revolution) 0.007

3.C/d (mm) 0.18
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