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Effect of Geometrical Similarity between Twist Drill
on the Shape of Chip Produced

M.S. Choi*

L Abstract l

In this study, geometrical similarity conditions for drills of various diameters are discussed. The effect of gecometrical
similarity on the chip shape and forces of different sized conventional drills has been experimentally confirmed. Drilling
tests are carried out for SM43C by using the conventional HSS dnlls. The torque and thrust forces are measured and com-
pared with those chip forms. Chip shape in drilling are affected by three faciors being flow angle, side and up curl of the
chip. It is found that the feedrate and drill diameter are more affected than cutting speed on the chip form and cutting
forces. The simularity conditions gives easily to estimate the chip shape, the thrust and the torque for dnlls of different
diameters.
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Fig. 1 Helix as the compound of two orthogonal circular arcs
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Table 1 The specification of the experimental instruments

Name Model Co. Ltd
Machining NT8 AEIL 1
Center 0 S eavy Co.
Dynamic
Strain Amp. N9354 SHOWA
Tool TSM-B TOKYO testing
Dynamometer Series M/C
Data 131G DATA
Acquisition Sys. DI3831- TRANSLATION
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Aerzt 11879 . g4oez A Fe €3, ®6, 09, P12,
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Fig. 2 Experimental setup

Fig. 3 Measurement of chip
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Fig. 5 Effect of drifled diameter on chip pitch with catting speed
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Fig. 6 Effect of dritled diameter on width of chips with cutting
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Fig. 7 Effect of drilled diameter on thickness of chip with cutting
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Fig 7 AA& o] wstel g caxge) 2740 o
A FAY WSS BAF AT 1L Anun Wal
o) A Falsx got Axgre Fd B A 5
el Zaahe wAel 4ge welt =4 7 A
dof A4 23§ S Wl 9Fekx gee
shzol M 8 Holk Wdld]| 93 Pkoz Yzturt

Fig 8< 2(5)} w2 29| 2= 7} 19 W2 ey

A9 23480 3740 45 4ol A= e AR 7

=2

=

=
=

230 2N ¢ 4 U] A9l AE Ao g4
oA BAYl DY F B BAS 2 ol ARG

o A4AHQ d3ks 22 ¥ Jo WE T | —-l‘?} A
9 FF AN Y 24T A= AL e
Fig. 9= A &9 Wgld g F42 ﬁi}%
e A& Ee] AAgle] A A¥HY %
F2 Sith wEha] =29 Aabgdel B3R
FHYE 47N B F U1 =AY ‘*ﬂ%ﬁ‘—]
o Hgoll A FTE @A FES & F 3k =Yg
Aatdel wE =g 79 §7) JuE vashy] M
274 d3mm, ®6mm, $9mme =HFH 2“‘-‘-“5-_;
15,17, 19, 21, 23 m/min E w33, o|& 01
0.22mm/rev2 ule] Ag sl Fig. 10 o|&

mm/revE 8tx AAEEg FolHl 2 A ‘ﬂﬁ}"]?&%

o

g

L=
= =
L.

=Y i
—s—v=15m/min
® N —a— =19 m'min
0 ——v=23mYrin
=0.1 rmyrev
K] % Workpiece: SM48C
T
<
I
o
B \'
g * =
15 *
| |
10 \
5
0
¢ 2 4 6 8 10 12 14 16 18

Drilled diameter of workpiece, d [mm]

Fig. 8 Effect of drilled diameter on lead angle with cutting spee



g3 37| Ak A9d A6% 2000, 12

0 .
—e— =15 M/ min .
—a =19 Y min
—y=23 myrin
v 150 f=0.1 ' rev
2 Workpiece: SMdSC  «
: w ’
g
2100
=y
=
0 /.-
[

0
c 2 4 6 B 10 12 14 16 18

Drilled diameter of chip, ¢ [rmm]

Fig. 9 Effect of drilled diameter on thrust force with cutting speed
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Fig. 11 Variation of torque with cutting speed, cutting ftuid: dry
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Fig, 13 Variation of torque with cutting speed, cutting fluid: dry
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