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A Study on Characteristic of the
Dynamic Component in Drilling

Eon-Chan, Jeon*, Gyoo-Hyeon, Ye**

Abstract

This study was carried out to investigate the characteristic of dynamic component in
drilling. Materials used were carbon steel, brass and cast iron, and the drills used were
high speed steel drill and cemented carbide. The cutting resistance generated in drilling
was detected with the aid of piezo-electric tool dynamometer which has an excellent
frequency response, and then the magnitude and shape of dynamic component and its
frequency component as well were analyzed.

After a thorough study of interrelationship, the obtained results are as follows;

1) The shape of torque and thrust of the early drilling are different.

2) The shapes of dynamic component can be classified into four kinds.

3) Torque is related to frequency more closely than thrust.

4) As cutting speed increased, dynamic component increased.

5) Chipping took place continuously, and its size decreased as cutting proceeded.
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Table 1 Chemical compositions of workpiece (wt. %)

C|Si|P S |Mn | Cu|Pb |Zn
SME5C | 0.45 | 0.24 | 0.01 |0.015] 0. 74
FC20 13.33(0.51{0.08 |0.033( 2.61
BsBM 58.2411.94 (39.82

Table 2 Mechanical properties of workpiece

Tensile strength Hardness
(kg/mw’) (Hs)
SM45C 78 220
FC 20 28 185
BsBM 40 125
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a . point angle W, : web thickness
B twist angle W, ! chisel edge length
7y . relief angle Wn © margin width
6 . chisel edge angle L :over all length
D : diameter 1  flute length
W,  flute width H, ! lip height
W, ! land width

Fig.3 Shape and dimension of drill

Table 3 Materials, angles and dimensions of drill _
used in experiment

a) Materials and angles of driil

Drill Material a 8 7 ]
A SKH9 s | 32 12° 130°
B SKH9 135 | 38 10° 130°
c SKH9 18" | 32 12° 13¢0°
D SKH9 118 | 30° 12* 130°
E K20 118" | 32° 12° 130°




b) Dimensions of drill (ax)

Dill | D | L |1 W (W |W |H |W/W,
A 10 (130 { 95 |1.54}12.0 | 1.0 [3.0 | 1.24
B 10 (130 [ 95 [0.69|0.9 | 1.0 |2.1 | 1.95
c 10 118 | 58 (1.5412.0 {1.0 (3.0 | 1.24
D 10 | 89| 43 |1.5412.0 | 1.0 3.0} 1.24
E 10 [ 90 | 55 {1.38]1.8 | 1.0 |3.0 | 1.42
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Fig.15 Photograph of chipping for cemented carbide
drill
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