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A Study on the Characteristics of Micro Deep Hole Machining

in Micro Drilling Machine
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Abstract

the trends of industrial products
grow more miniaturization, variety and mass
Micro drilling which take high
precision in cutting work is requested more

Recently,

production.

micro hole and high speed working. Especially,
Micro deep hole drilling is becoming more
important in a wide spectrum of precision
industries, the
production of automotive fuel injection nozzle,
watch and camera parts, medical needles, and
thick multi-layered Printed Circuit Boards(PCB)
that are demanded for very high density

production ranging from

electric circuitry.
This paper shows the tool monitoring results
And

additionally, microscope with built-in monitor

of micro drill with tool dynamometer.

inspection show the relationship between burr
in workpiece and chip forn of micro drill
machining.
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Photo. 1 Experimental apparatus in the micro

drilling system
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Table. 1 Specifications of the micro drilling

H o

machine
Drilling ability 00.1~ ¢2.0mm
Revolution Max. 50,000rpm
Torque 500gr-cm
Air pf'essure 5~ 6kg/cm®
(Bearing)
Step feed rate 0.01 ~99.99mm
Total stroke 75mm
Height to collect From table surface
30~200mm
Size of maching
300 % 350 X 680mm
body
Weight 35Kg
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Table. 2 Measuring instrurnent of experiment
for cutting force

SM45C(35x35%X2.3 mm)
Kistler Co}Type] 9257A
Amplifire Kistler Co|Type| 5011B

A/D converter | DAQ Card-Al_16XE-50
Microscope with] FOTEC CORPORATION
built-in monitor | (sometech)

Workpiece

Dynamometer

Photo. 2 Microscope with built-in monitoring system
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Table. 3 Dimensions of micro drill

Material ®d(mm) | Ly (mm) 6
0.2 2.8 120
Vanadium [ 4 55 120
Carbide
Tool 0.4 7.0 120
0.5 7.0 120
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Fig. 1 Geometry of micro drill

Work piece
(SM45C)

Fig. 2 Exploded view of the fixturing
system
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Table. 4 Condition of experiment for micro drilling

0 d(omm) Number Depth Feed
mm of step |(mm/step)| (mm/sec) om
0.2 4 0.3 05 25,000
0.3 5 0.5 05 25,000
04 5 05 05 25,000
05 5 05 05 25,000
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Fig. 3 Diagram of step feed

278

4 4¥2% 2 1%

41 Aag £4

B APl dAFAY ALERFol uwa Ty
= Aatge] A3 2 E Normal force® E# 2
ER Fde BENY FL AAFAE A
F4-4E g¢ o dHANEY ARHoez E
H2E7L AA AYe A& &F A4 ot
Fig 41 € Z4zZte] vA="ddAN Aarfae A
£fF0 B EB2EY BEXE Ho Fi g
o] =99 HAo] FolAFE EYL2E Ao
7t HolA e olAL HAFAY EH FFl
o] o] A %7 W&ol FZE

—a— Oil Cutting
e -DryCuttng  °

T T T
0.2 03 o4

05
Tool diameter (mm)

Fig. 4.1 Comparison of the thrust forces
variation between oil supplied and dried

Eo = A$ FTFYHAY AT MY H4
FAY Atgd WE AT do H#GL o ¢
Y} Tangential force® ELIAE FFsld #4g
7% Dia 03mm7tAE EH2E7 HEHE H
=% AN Ecart HAHTL UY&EE & F
th. Fig. 42¢ Fig. 43& Normal forcest
Tangential force?] 2¥leldo] & 3o EXE
el

1.4 4 —--— Normal force
- - Tangential force

Cutting force (N)
b
1

o o
2

[} s 10 s 20 25
Time (sec)

Fig4.2 Cutting forces variation when
cutting oil supplied (Dia : 0.3mm)
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Fig.4.3 Cutting forces variation when
dry drilling (Dia : 0.3mm)
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(a) Cutting oil supplied (b) Dried
Photo. 3.1 Comparison of micro deep hole form
for a drill diameter of 0.2mm

(b) Dried

{(a) Cutting oil supplied
Photo. 3.2 Comparison of micro deep hole form
for a drill diameter of 0.3mm
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(a) Cutting oil supplied (b) Dried
Photo. 3.3 Comparison of micro deep hole form
for a drill diameter of 0.4mm

(b) Dried
Photo. 3.4 Comparison of micro deep hole form
for a drill diameter of 0.5mm

(a) Cutting oil supplied
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(b) Dried

(a) Cutting oil supplied
Photo. 4.1 Comparison of chip form for a drill
diameter of 0.2mm



(a) Cutting oil supplied (b) Dried
Photo. 4.2 Comparison of chip form for a drill
diameter of 0.3mm

(a) Cutting ail supplied (b) Dried
Photo. 4.3 Comparison of chip form for a drill
diameter of 0.4mm

(b) Dried
Photo. 4.4 Comparison of chip form for a drill
diameter of 0.5mm

(a) Cutting oil supplied
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