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The development of punch-die aligning algorithm in micro punch system

with using the total capacitance

G.H. Choi(Div. of Machine & Mechatronics, Graduate School, KNU),
B.H. Kim, H.Y. Kim, I.B. Chang(Div. of Machine & Mechatronics, KNU)

ABSTRACT

The aligning between the punch and die governs no only the burr formation characteristics but also the life time
of the punch and die in the sheet metal blanking process. There are many ways to adjust the two elements in
the general punching systems but in the case of micro punch system, the punch size is reduced to a few tenth of
micrometer range and the general aligning methods are almost impossible to apply. The image processing is the
most widely used method in micro punch aligning, but in order to apply the method, it needs quite a large space
for visionary system to approach the punch-die aligning zone. In this paper, the new punch-die aligning method
with using the total capacitance between the punch and die hole is proposed. In this method, the tip surface of
the punch tool locates at the same plane of the die surface and the capacitance variation between the two
elements are measured. When the center of the two elements are coincided, the capacitance is minimized, but
when the align 1s changed to any direction, the capacitance between the two elements increase. In order to verify
the feasibility of this method, the aligning and punching tests was performed.
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Fig. 1 The RC circuit for monitoring the
capacitance variation
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Fig. 2 Peak detector circuit
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Fig. 3 Test rig for micropunch alignment
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Fig. 4 Block diagram for the Micro punch system

4, d3le| 1 E

il
g tho] Atole) FHE} 4379 Fo)atolo Au)
g e 53], 9X9% tho] Alelg ol A
9]

e)zshed, Axo) SR tholol Agd Abols}
%70l 9 A9, A2 AAFE 3 2 BAA o
o £02 FA ol ¢ 5 ¥olol W gy

74 A Wstach geld, 339 o
ol Atold] A Fo] Ho]& FHIF F x Ly
BHOE HAE o|FsEA AW &% WIE 1
Zaholch
28 2, 8R4 gold wret Vx| tho] Aol
oM EAH e HALF F#Y ztol7h BAFAE,
ol = AMFH Zol F A vlHste P4y
C #ol 2AsA s dearey =28 5 gk
A7 tole) 71EW A2 SeBFF HX 9 tol
of #gstAd W] FolEn otg FAEHH
Co vddoz o Uiz AX7t to) 7|&
B ool 2 SoldFF tholgt @] Fyatold &
shAlE P gFgHHo) ARA H FAl Cglol
HA A dt
slolAZ A ke A, A9} ol et

Aol 52 JUE)E 47
s A&s) Mol WA shuwsn olo e
Wo| dAahs Aol taje] YAANEES 23
£ Z0) A% o) gHo|th WA, ¥ TN E A
A shaE ol 4R Alolg] ol WHE )
Ax2 s, £ FYE g e A

|o| vEs AZso.
monitoring signal peak detected signal
SRRy e ey
i . : H

i
near ksweack Pt e

: [WANAYT L WA AWA
midd| e kop—crprif s

Fig. 5 Capacitance vanation due to the alignment
change between the punch and die
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Fig. 6 The variation of the peak voltage due to the
alignment change

Fig. 60 W2 ®| 9} tho] Ato]o] FHET I
BT oo e Aol ARET A
F AT FE o2 Fadta A3 A AGY
gol #2HA ¢e ddol EAFE ¢ F Ut 9
T Fig. 19 RC S 24M RS S7HAFIAY, 48 A
Fo] FAFE Y22 UPEE Pdte FEL
2E¥ 5 A% wEM, g9 JF ghd o
7= Aol sl agxez dgd & A&
ddd & Ao

€ 479 834& 253 At ax% o
o] Atoje] HHAAAUE BHE A5G Foll 57 50
m FE wdd] dis By d¥e PSS
Fig. 7o Wawd, B4 dele A} tols) & %
SHog dAso] Mt A4A Ueita ded w
o, €EIME BHE FYY 2 THYYeE
Zdatal Bzt TAEn ASS #9E F Ao

&

wo

bjafter alignment
Fig. 7 Burr formations

a) before alignment

4. 2B

vlola 2 H A o] HAo] gt wa} njad
AAE o3 A2 o @40l F43HA wob
A2E P9 o] Afole] FAAE 249 FQ
Adol vl FobAth AR Tty FIdE
23 /1B AZHAAR 1 A8 Uy I
g 338 dA Ragid & =FdAME & FdE
Fo| Hstg EXE 519 vpoj3 2 WA LAY
E BRE A=dgivh 2EZ2s f9X9 toje A
Hol M2 PAA gL FHdME 4FHeR ¥
7Y TAE 23] 7Mede 9% + AU,
I a84de e 94EE B3 ASHAt

37|
B ATE AAAQT AL AAW 0718 g

Atd F Mili-Structure A7} & Abd el 2] U &

ol asigon], ofel ZH4t =Y.

1]

AnEH

1. B.Y. Joo, S.I. Oh, B.H. Jeon, "Development of
micro punching system", Annals of the CIRP,
Vol. 50/1, ppl91~194, 2001.

2. 1Y, 193, FAu, V&5, 259, U4

g #A7T Adn 8 A 2 AARY A
% ZAY AlZlE A 3'rd Workshop,
ppd4~51, 2002.

3. BEE, A8, A2, Ay, Zdw, g9
4, 249" uqaEstES fg vfo]l 32 NCT
Azt T A7, IS AYFYE 20018 % F
Agt&dls], pp300-304, 2001.

4. L.K. Baxter,"Capacitive Sensors",IEEE Press,
1997.

5. AW, A ZFIAAZE ¥ojg 9] A §
FA0 Bg A" MENFL AL o=

&, ppb5~59, 1992.

- 1052 -



