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A Study on the Development and the Monitoring of Micro Hole Drilling Machine
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Abstract

Recently, the trends toward reduction in size and weight of industrial products increased the
application of micro hole for manufacturing gadgets of high precision and gave rise to a great
deal of interest for micro hole drilling M/C. Quite a few research work is performed on micro
drilling on domestic basis compared with the the tendency of analyzing cutting mechanism,
adaptive control, monitoring of generally available drills of diameter greater than 1mm. This
study adresses the design, manufacturing and controlling a micro hole drilling M/C with the
overload detection instrument and the step feed mechanism. Controlling and monitoring of the
drilling process are acomplished on PC basis for more user interfaces and effectiveness. The
test machine of the results of this research shows a good foundation for extending further micro
hole machining technique.

J|ZEMH F,o t gt E(kgh
K :olgurEAe 244
A B ~A37F dHAH(mm?) Kg : A1 A] veo] g & 724 (kgf/mm)
d :HEZZ Ky @ B Y E 354729 23 (kgf/mm)
D, : AEA 9 27 (mm) Ky & Y E9] 7Hd(kgf/mm)
E : Young &(kgf/mm? K, : & 2=32%9] 74 (kgf/mm)
F :olgualEdlel dele a5 L A&30 Al(mm)

* F3g, BAdsta
*x o, otz g

(416)



a7 =Ed wde REY Bl #9 A7 63

A=A
da : Zuhgk

T T2 A e B, AuE 2 5o
Aefl FHL2 7NAE FAME 713 e & 7tz
59 shitolny ol & <lal dAle] YAl 7t
Aatm gle dAelvh ey e 7HE A Ee
2% A} FAZE dolvdd A vl Tt E )
ol W FoA0l FolA m Ao B3] AlAR
%‘, -}1\—63 ;g“?a] ri’“ﬁ‘ di‘*‘*]’% -J—a, o ﬁ}‘oltﬂ
FEEF, FFEFV RE Tl o7 EF2sn Y
O 8 H A7 AdA gge) e i 5%
P AAAA7EEMT)L ZTAE wj A7) ge] 1
UEstE S AHA e ol PYY g, 7y
A& viast 5 A TS B 2y
oF & 71 & A HAE A AT 0 01 FH & ¥

9b1ﬂ%%%ﬂ%ﬂmhﬁlwﬂﬁ/},ﬂﬂ
e =242l 7hg o] ol £57 &
StARIRY A A, 7t H ) A8k, At
OE o} 5}] U}_._)\E]
wom ol 7|zt 71AE byl m=d
7hgel FEH L ok Y niHELtTe 1%
Sate] Azho) ofa) 2o dele Eo Ay 3
of HE)E RRA HFES AAAT B Ao M A
P o) 47 =2y nja Bt 743Fo] 7be

pad

]

Z

le zn

i

A Shod viA| P obE S AL S A Yuts}
A% 714 & & Aol

Uhﬂca‘7}+° o] 7t & e 37 Al
2% =dutdoly o Yo gE “do] B E
HA ThEE = Bler’éoﬂ A gadge] 713 A
o ol & WA 8] flal o @b = e md o)
B ATE AP, RZE =dF o) ok
7= AR R, =de] n a2 Qe B
B AN TS BAC FEATE AL A g
em, T34 Atz 3 =d e x|
T e HAG gAgel agEt H 29 74
e R st ¢ Wgol MAH z 9|

(417)

W obgrlel A& AN A em FEA <
A F-stell A2 W
S ot A g
Fshs ol /s 1 ek, o] Ay L u)
@A &Kol vlAelg, AR EHE A
Aol ol &5 gten, 9o AadzHEe v
A=drtgel E4as 2 2¢s 1 gich o8 7
22 8o 2 d7e vidsdrtEe My ES
TSt 2 BAYE A2 & e HAEEE
A7} FAl o) WHE A} Wi =YY
S Al Esked g3k

2. o EEY Mo AaY Ty

Pl EEY ol Aol dye e
£4, 2Hd dele 73, 2%, e 58 44
wA st CNC 42 Soll dgsted 4 H2 o
AAZHE fAlste Aol Basio) olxy Aa
o ol de EHA B v A7 AeA
< ®°|7] 93l w24 =43 4l g PCE o

B, hel BB, 14F OAg Aol 5
t}.

AT AL 4 = vjale =
Beg Hash st 25 bE AU E A7) Aa
o BRe HEYA, 26Y BHE o] §3 28y
17, EE QHYES o 83 o] 43 Aol g S
5= Ao o}

A gAE 13 et o8 #5804
#9) X3t 8 ANelel Boa ZUE YA
2 3ol AA B Z 358 Lelol A5t

[ 8255(PP1) MODE 0" L8255(PP]) MODE Oﬁl

—

Stepping Push Button, Over Load RPM
Motor Limit Switch Detection Detection
Drive Joystick Module in air cut

Fig.1 Constitution of PC control



64 S0 PRI EAE, W18 T AT AR, 1994

o

— T TERMINAL ‘
(] L j r Pulse 1
bC Power Detection ! ‘
—&f | 3 Equ\pment 5 S
| | ‘ Machining|] Supervisory
Inverte Feed Stepback
L—-——"‘: 1| Control ‘ool Change Equipment I

I R I,

Speed Control Feed Control Overload Monitoring
PART PART PART

Fig.2 Control system of micro hole drilling M/C
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Table 1 Features of driving circuit

Motor Driving Circuit MB8713

Excitaion Type 1-2 PHASE i

Step angle 0.9° /step

Phase Current 1.2A/phase

Input pulse TTL level

Reduction Gear 125:1
‘A‘Resolufion

| 0.002mm/step
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Fig.3 Electrical circuit on the overload detection

F%%%} 24 AlAHle TE O gElo Haal

Fabg - e W0 o) Agtzte g W
FEoohza - gAY aavlel o4 A
2 njolag TRAzd ddete T2
lom 2% 74L& Fig 31 gops

e

e ol
0, [o ot Nlm

gt
o]
3.2 ~ZeEdo] MA

g &4 Aolstr) Al A
2 4stel B ohe HR 7
Ao} 4ol 7127t He va
ZEA

AR EE29) 71 A8 ol

]-o
=
A,

o
o
E

HAE A4S HEHY £b JBH
=2 g, AHYE 78 P
Ee o] BsA 2o T

{ START )

lCritical Load Value Loadingl

Cutting Process|

Bl ¥ A7 65

L ;
[T &

-t -oee rapid traverse -— cutting stroke

Fig. 5 Cutting simulation of micro hole
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Table 2 Specifications of Micro Hole Drilling

NO
Desired Cutting Length

Sturt Point Retur

Fig.4 Flowchart of cutting process
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| Machine

Stepback Swing 220mm
Drilling Capacity 0.2-1mm
Feed Driving Motor PH266 - 01GK
Z axe Stroke 100m
Feed rate Variable
Spindle Motor THM - 56 - 20
Feature of Spindle 20,000rpm, 60W
Machine Size 400 x 350 x 590
Machine Weight | 28kg
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MICRO HOLE DRILLING M/C

SCALE 1:4
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Fig.6 Assembly drawing of micro hole drilling M/C
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Drill Diameter : 1, 0.5, 0.3mm

Workpiece © Brasa(10mm)

Fig.7 Cutting sample and micro drills

(¢=0.5, n=4000rpm, f=0.004 mm/rev, dry
cutting)
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