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A Study on Micro Hole Punching with Soft Die Plate

J.H. Yoo, B.Y. Joo, B.H. Jeon and S.I. Oh

Abstract

In micro hole punching process, it is very difficult to align punch with die hole. Misalignment can
cause a falling-off in hole quality and breakage of punch and die. Micro punching using soft die plate
without a die hole has a big advantage because it is not necessary to align punch with die hole and to
consider die clearance. Soft die plates are made by polymers or hard rubbers which are softer than
metals. In this study, several micro punching experiments are conducted. Micro punching test with some
materials shows that micro hole punching is feasible with some soft die plates. Through the section
shape obtained by mounting and polishing, the punched hole quality is measured and the shapes of burr

and dome are studied.
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Conwentional punching system  Soft die plate punching system

Fig. 1  Comparison between conventional punching
system and soft die plate punching system

Agde Agt duHoE B £4L Fol7l 9%
o B3t thol2 AMgE AR Mgt o} He
ARE AMgstoio} a7] Wl To| SrolEe) Arz
EELERLET S

B aToAE A 79 9Y Asgld ge 34
Ho) 2XE o] FeoET olgale} WY YL 4
Yool tho] 7ol g YA tholE o4 vlA|
9% v@ehn, ALE to| FyolEs AHe Fm
ol We v FHe Repe 2ASRT A4E 2
57 50 me] %% (brass CuT)/Zn30)3 2E|QIes 29
(SUSIE)I™, 47 50 mel WA, aelm EeNL,
}=g tel Feel=g olgst) BlA Y BAE &
Asiaict

2. Ay uy

21 0jM 7Y HE Aj2H

oAl 7Y By AL M2 digE uA ¥Y 974
AA AZE violaz FH A2"S o8t FYFHY
o dgde 37 50 me) VA7 AHHAL, 150 m/s
o B3 S8 Y 4o FHHUG. AXe dol&
E g o8 e T3 sHeHUen A9 A

Table 1 Material properties of the punch

Parameter Value
. Tungsten Carbide
Material (Co : 129, 0.7 1m)
Hardness (HV30) 1560
Elastic Modulus 560 (P
Bending Strength 4 (a
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Fig. 2 Micro Punching System with Soft Die Plate
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Table 2 Hardness test of soft die plates

Material Hardness
polyethelene 6575
acryl &%H
glass 100
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Fig. 3 SEM - punched hole with polyethylene die plate

Fig. 4 Mounted workpiece and polished specimen

Grinding with sand-paper and polishing
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Fig. 5 Cold mounting and polishing
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Fig. 6 Lower side of brass (with glass die plate)



Fig. 7 Broken glass die plate by punching
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Fig. 8 Scrap in the polyethylene die plate
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Fig. 9 Comparison between (a) micro hole punched with

conventional micro punching system and (b) micro hole
punched with soft die plate micro punching system
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Fig. 10 Definition of the portions of the sheared edge
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Fig. 11 Punched hole with soft die plate :
(a) brass punched with polyethylene die plate
(b) brass punched with acryl die plate
(c) stainless steel punched with polyethylene die plate
(d) stainless steel punched with acryl die plate
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Fig. 12 Measurement of burr and dome (a) burr height
percentage (b) dome height percentage
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