=Y.0¢ i g2AUTL A 137 ASE (19964 59)

Journal of the Korean Society of Precision Engineering Vol. 13. No.5. May. 1996.

Development of Fine Blanking Die with
Fluid Chamber and its Application to Production of Circular
Blanks in a Hydraulic Press

Jong-Ho Kim*, Je-Goo Ryu* , Chi-Soo Choi**, Wan-Jin Chung***

ABSTRACT

This paper is concerned on the development of low-cost fine blanking die with two fluid chambers of
which the pressure can be controlled by a hydraulic unit and its application to producing circular blanks in
a conventional hydraulic press, not in a special triple-action press usually adopted in fine blanking opera-
tion. Four important working parameters affecting on the precision accuracy of products such as existence
and position of Vee-ring, stripping force and counter punching force are primarily considered for experi-
ments. Finite element analysis by using ABAQUS software is approximately made for blanking of circular
specimen with a flat stripper plate and then compared with experimental measurements. The theoretical
prediction of camber height which represents deflection of a dish-shaped specimen after blanking seems to
give a qualitatively good agreement. It is shown through experiments that the camber height decreases
with decreasing stripping force and also with increasing counter punching force, but particularly depending
on the latter much more than the former.

Key Words : Fine Blanking Die(3491 £27] 28), Triple-action Press(3% Z#l2), Vee-ring(V-E71), Stripper Plate
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Fig. 1(a) Cross - sectional view of fine blanking die
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Fig. 1(b) Hydraulic circuit for fine blanking die
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Table 1. Dimensional accuracy of fine blanked products

(unit : mm)
Thickness A B
2 $50.32 ~ 50.33 | ¢50.28 ~ 50.30
Vee-ring
4 $50.25 ~ 50.26 | ¢50.22 ~ 50.23
2 $50.31 ~ 50.32 | ¢50.28 ~ 50,31
No Vee-ring

4 $50.24 ~ 50.25 | ¢50.22 ~ 50.24

Where, % A : Specimen to the rolling direction
® B - Specimen to the right angle direction
2 Size of cutting edge o punch @ $50, 308
s die @ $50.342
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Fig. 4 Comparison of camber height for the change of
stripping force
(Counter punching force = 5% of blanking force)
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Fig. 5 Comparison of camber height for the change of
stripping force
(Counter punching force = 20% of blanking force)
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Fig. 7 Comparison of camber height for the change of
counter punching force
(Stripping force = 30% of blanking force)
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Fig. 8 Pressure distribution acting on the cutting
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Table 2. Calculated effective strain for the strokes of a punch

Punch displacesent Max. effective strain
0. 3nm 0.283
0. 4om 0.380
0. 5am 0.483
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