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The Development of Punch-Die Aligning Algorithm in Micro Punch
System with using the Total Capacitance

Guen Hyoung Choi’, Byeong Hee Kim", Heon Young Kim™ and In Bae Chang#

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
is 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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C = capacitance

&y = vacuum permittivity

&, = relative permittivity

A = area of capacitor plate
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d = distance between the plates of a capacitor
Cr = capacitance at the cylinder type

a = outter diameter of cylinder electrode

b = inner diameter of ring electrode

L = overlaped distance of two electrode
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Fig. 1 The RC circuit for monitoring the capacitance
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Fig. 3 Test rig for micropunch alignment

function
generator

monitoring

micro punch system

Fig. 4 Block diagram for the Micro punch system
4, Zaje| &

A9} tho] Alelol X FAHE FNEFL A
Aok tho] Abole] FAES} 4E3He] wolztold]
Avjg Wi S8, AN} ol Abele] Folo
27 gzsd, WA saus ol Auw
Ao\t Sl Qe A%, N AAsHE A 2
A7} do] o2 PA BL A% 5 ¥old
Wste] W AW &2e MY 27 WA o



A2y - 44y - 2499

- A

@AY 2 A A0d A7

ZhA, HA8} tho] Atole] FAWEF Fo] AolE
TER 5, x 2y $go s UAAE o|FstEA A
H §%F9 WdgE nEIY.

A9 A7, BX9 Folof ubet #X 9} tho] A}
ol Al A E FHEH gl Zolst B RE
b, ol AM3H 2ol F guFd vgss F4d
% C gho] TAEA HE dYERH =258
k. BA 7 tholg] VEW 2SS4 F HA
ot ttolol ZgstAE WA FolEx ok A
AE&Fg ce vdA R FolEnt w2 HA A}
tho] 71EW o R SjEFE Tolst #A 7
Atolel zHgatAlE FAEHAH 0] AAA H &
Alell cgkel AAA Bt

vpo] AR WA 7tFe] A, A vholo] o
M EE 224 g &4 A Wl
wet Azt Jes et B8 A e to] A}
ole] JHNUEE AX o] A FF o]F FL ko
T AZsHA &y g X9 g o
o8] FoRol AA st Bfo tiste] gAAWE
& 2A3e Aol 7MY o Holth whebA, B
TAME WA srddEd tho] ATE Ape]9] Fo
HELE 712 AAR g, NP FHxE W
of me gHEFe WstE ASFsh

monitoring signal

I
i

peak detected signal
¥ I H

near =4 P - =

........

!,\‘ 1

AL
far o

S
-

Fig. 5 Capacitance variation due to the alignment
change between the punch and die
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Fig. 6 The variation of the peak voltage due to
overlap between the punch and die
(a) positive gap, (b) negative gap
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Fig. 7 Burr formations characteristics

(a) before alignment correction
(b) after alignemnt correction
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