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An Experimental Study on Micro Drilling Using Step Feed

Jin-Uk Han*, Jong-Sik Won*, Eung-Suk Lee**, Yoon-Gyo Jung***

ABSTRACT

Micro drilling is one of the most important machining types and its necessity becomes more and more
increasing in the whole field of industry. Micro drilling, however, has few the case of practical application,
because it requests high techniques ;| manufacturing micro drill, treating chip, producing precise hole shape
and progressing machining efficiency. Micro drilling has a technical problem : drill breakage from the lack
of drill rigidity and the interruption of chip. It is, therefore, essential to select the proper cutting condi-
tiong and the step feed for the method solving the lack of rigidity and the interruption of chip. Especially,
step feed is very efficient to avoid the breakage of drill, but bring about reducing of cutting efficiency. The
study on step feed must be requested more than the present in the near future, The purpose of this paper
is to investigate experimentally about cutting conditions which affect on tools and round errors and to esti-
mate about the effect of step feed as well as optimal step feed size fo solve the breakage of drill.

Key Words : Micro drilling(F14 7 71&). Drill breakage(Z& <), Thrust(282E), Round ervor(FHE) o34,
Step feed (%1014, Drilling length(7F&%)
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Table 1 Specifications of drilling machine

Drilling ability # 01 ~ ¢ 2.0(um)

Revolution max. 50,000(rpm)
Feed speed 30~ 800(mm/rnin)
Stepping frequency 0.01~999(mm)
Step feed rate 8(step) X 9(times)
Total stroke 75(mm)
Size of machine body 300 % 350 X 630(mm)
Weight 3o(kg)
d (mm) Type i {mm) 4
0.15 UHF-015 2.0 120°
0.2 UHF-020 23 120°
0.4 PH-040 50 120°
0.8 PH-080 8.0 130°
d: Diameter
l: Length of drill
@: Point angle
(8]
t~
R -) —_ !
m
a0 =
38.1

Fig. 1 Geometry and dimension of micro-drill

47

3 0t} P B 20 2E(2E $0gY
5 dHaAY FEEA (KISTLERMSE, Type
9257A, SN 294245)8 &4 3o As FZ7)
{Dynarmic strain amplifier, KISTLERH ) = =Z3}
1 7]27 (Pen recorder)® 71&34tt. 28z 713+
i @il 23 Round error) ¥ =¥ Mg BUE U7
@m 73 (VH-600, KEYENCEME) T F418 Aziedn
7 (SEM, HITACHIHH)E o|&3lq A2E 484
o}, AgAR e AEsE Fig. 24 Ueugct 48

Controller

Air spindle T Column

Tool ol °°/W orkpiece

dynamometer % Table
L 7

Stepping
motor

| Charge amplifier |

3
| Pen recorder |
1

| ThrustT |

Fig. 2 Experimental apparatus of micro-drilling
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Fig. 3 The relationship between feed and thrust
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Fig. 4 Comparison of measured signals in each drilling
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Fig. b Thrust lor various drilling lengths in t=1mn and t=2m
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Fig. 14 The drilling length for three changing step feed pattern
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