#2AA7bE s 20029 39S AEAY

olo|32 NCToll ot &g Ao MEEN
Bubw 2us”, molul”, A" @40

Characteristics of Symmetric-Shape Parts Shearing
on Micro NCT

N. P. Hong, B. H. Kim, I. B. Chang, H. Y. Kim, S. L. Oh

Abstract

The shearing process for the sheet metal is normally used in the precision elements such as a frame
of TFT-LCD or lead frame of IC chips. In these precision elements, the burr formation prevents the
system assembly and needs the additional burr removing process. In this paper, we developed the small
size NC punching system which has an aligning kinematics between the rectangular shaped punch and
die. The punch is driven by an air cylinder and the sheet metal is moving on the X-Y table system
which is driven by two stepping motors. The microprocessor control the whole system and communicate
with the monitoring PC by RS232C serial communication protocol. The graphic user interface program in
PC monitors and control the punching system. The cross shaped joint hinge supports the punching die
and positioned by two differential screws, whose are installed in perpendicular directions. The aligning
between the punch and die is performed using the sheets of half thickness(0.lmm Brass) of the real
process for the frame of the TFT-LCD. Using half thickness Brass, the burr formation is magnified and
we can decide the aligning direction more easily then using the real thickness(0.2mm) Aluminum. In this
paper, the aligning results are measured manually using the SEM photographs and we hope to make the
automated aligning procedures using some kinds of image processing techniques
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Fig. 1 The kinematics of Shearing
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Table 1 Material Properties for the test specimens

Material AS062-0
Ultimate Strength 9.1 kg/mm2
Correction Factor 07
Thickness 0.2 mm
Shear Force 153 kg
Material Cu-Zn-240
Ultimate Strength 8 kg/mm?2
Correction Factor 0.7
Thickness 0.1 mm
Shear Force 6.7 kg
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Fig. 2 Shape of the sheared face
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Fig. 3 The effect of the clearance to the crack
propagation
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Fig. 4 Cross Shaped flexural guide mechanism for 2
plane movement
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Fig. 5 Schematics of the punching tool assembly

Fig. 6 Table System for the Micre NCT
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Fig. 7 Schematics for the Micro NCT System

Fig. 8 The Micro NCT System
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(b) after the allgnment correction

Fig. 9 The characteristics of burr formation for 0.1 mm
thickness Brass plate
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Fig. 10 The characteristics of burr formation for 0.2

mm thickness Aluminum plate
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