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Micro Forming with Hydrostatic Pressure
-Hydro-Mechanical Hole Punching-

H.J. Park, S.S. Kim, T.H. Choi, E.Z. Kim, and K.H. Na

Abstract

As a trial of application of hydrostatic pressure in micro fomring, burr-free punching has been conducted
by means of hydro-mechanical procedure. Even though it is in beginning stage, result of the

hydro-mechanical punching is promising. Hydrostatic pressure helps delay fracture initiation and makes it

possible to get clean shearing surface. Without any burr on both side of sheet, smooth holes are archived

as intended. To verify the significance of hydro-mechanical punching, conventional punching is performed

under similar conditions and relatively larger portion of fracture surface is detected in the punching hole.
Despite the quality of sidewall is not good enough, it might be possible to make the hole shaped upright,
reduce the roll-over radius and minimize the fracture surface by optimizing process parameters.

Key Words : Micro-Forming, Burr, Fracture, Hydrostatic Pressure, Hydro-Mechanical Punching
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Fig. 1 Detail of shear surface.

71€9] punching 4% F41A4E punchE o] &3}
o HAFHojol & HEY AL die £O02 Yo HE
gralol9ith A& A punching X & IY 504 &
F otk olyg B9 punching €4 oM diest
punch Ao]9] clearancedt ¥ 3 29 dgd Ax7}
burr Aol Fag Az "ok HFF clearance 9}
JzF FYS 44T A4S burrd NS Y F e
U ZEFo2 burd A4S e £ gok

Piercing Punch._
R
-~
S~
S

Stripper.__
™

L
Work Piece ——‘_‘—_;:fmrr{’r:.ll

PiercingDie”/ﬂi/ = H I

|
Shg
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Fig. 3 Schematics of the hydro-mechanical punching.
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Fig. 4 Cu B152 sheet after half piecing

(a) Indented Cu sheet. Thickness 1mm, Punch diameter
12.06mm, Die diameter 12.10mm, Penetration 0.45mm.

(b) Indented Al sheet. Thickness 1mm, Punch diameter
12.06mm, Die diameter 12.10mm, Penetration 0.65mm.

Fig. 5 Section of half piercing.
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3. Hydro Punching
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(a) Punched STS 304 sheet

(b) Punched SPCC sheet

ia

(c) Punched Al sheet

Fig. 6 Results of the hydre punching. Thickness of the
sheets are 1mm, Diameter of cutting die is 12.10mm.
(Half of the work-piece is cut off for investigation of the
hole)
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Table 1 Result of hydro-mechanical punching
Thickness of sheets is 1.0mm. Punch diameter is
12.06mm. Diameter of die is 12.10mm. Used pressure
medium is hydraulic oil.

Work Penetration . Dia. (mm)

piece depth (mm) RD D
Al 6061 0.65 11.70 11.75
Cu B152 0.45 11.72 11.83
SPCC 0.65 11.73 1173
ST8304 0.75 11.74 11.67
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Table 2 Effect of backpressure.
The other conditions are same except for backpressure.

Workpiece Backpressure Dia. (mm)
(MPa) RD D
4 11.70 11.75
Al 6061
5 11.99 11.99
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(b) Profile of hole in SPCC sheet

(¢) Profile of hole in STS304 sheet

Fig. 7 Profile of the punched holes formed by hydro
mechanicalpunching process. Thickness of sheet is Imm,
Diameter of half piercing punch is 12.06mm. Diameter of
cutting die is 12.10mm.
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Fig. 8 Inner surface of the hole punched in SPCC sheet.
Thickness of the sheet is Imm. Hole diameter is
11.73mm.
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Profile of hole in Cu sheet

Fig. 9 Profile of the punched holes formed by
conventional punching. Thickness of sheet is I1mm.
Diameter of die is 12.10mm. Clearance is 0.08mm.
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