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Effect of Geometrical Similarity between Twist Drill on the Shape of Chip Produced
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ABSTRACT
In this study, geometrical similarity conditions
for drills of various diameters are discussed.
The effect of geometrical similarity on the chip
shape and forces of different sized conventional
drills has been experimentally confirmed.
Drilling tests are carried out for SMd45C by
using the conventional HSS drills. The torque
and thrust forces are measured and compared
Chip shape in drilling
are affected by three factors 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

with those chip forms.

forces. The similarity conditions gives easily to
the thrust and the

torque for drills of different diameters.

estimate the chip shape,
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Instruments
Name Model Co. Ltd
Machining NT 80 SAEIL
Center Heavy Co.
Dynamic
N9354
Strain Amp. SHOWA
Tool TSM-B TOKYO
Dynamometer Series Testing M/C
2“3' iti DT3831-G DATA
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‘_/ Drill attochment
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Fig.2 Experimental setup
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Fig.3 Notation of idealized chip
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Fig.4 Effect of drilled diameter on number
of chip with cutting speed.
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Fig.5 Effect of drilled diameter on chip
pitch with cutting speed.
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Fig.6 Effect of drilled diameter on width
of chips with cutting speed.
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Fig.7 Effect of drilled diameter on lead
angle with cutting speed.
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Thrust force, F [kgf]
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Fig.8 Effect of drilled diameter on
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Fig.9 Effect of drilled diameter on

thickness of chip with cutting speed.
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