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Influence of Blankholding Force and Blank Diameter on the Drawability
and Quality of Very Small Cylindrical Cups
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Abstract

Micro forming is an appropriate process to manufacture very small metal parts which can be employed in the field of
electronic devices or electrically controlled mechanical systems. The purpose of the current study was to investigate the
influences of both blankholding force and blank diameter for the deep drawing of very small cups. It is essential to control
the blankholding force because improper force can result in defects such as wrinkles in the flange or cracks in the corner of
the drawn cups. In the current study blankholding force was controlled by springs connected to the blankholder of a press
die. Exchangeable bushing dies with various die-corner radii were also used. To obtain the limit drawing ratio for each
working condition several sizes of circular specimens were prepared using blanking tools. Beryllium copper(C1720) alloy
sheet of 50um thickness was chosen for the experiments. The maximum limit drawing ratio of 2.1 was achieved
experimentally for the conditions of the blankholder force(BHF)=5.3kgf and Rd=0.3mm. Both thickness and hardness along
the central section of drawn cups were measured and compared for different drawing conditions. It was found that the
deviation of measured data in the thickness and hardness distribution increases with increasing blankholder force and blank

diameter.
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Fig. 1 Specimen for tensile test

Table 1 Mechanical properties of specimens

Material Beryllium Copper (C1720-0)
Thickness 50m
Angle to the rolling Degree
direction 0° 45° 90°
Yield strength
) 21.7 23.1 23.6
(kgf/m)
Tensile strength
‘ 45.8 46.3 46.1
(kgf/mm)
Elongation (%) 57.0 54.3 54.5
R- value 1.06 0.98 1.06
Hardness (Hv) 113.4
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Table 3 Experimental conditions for cup drawing
Blank diameter 4.8(1.6), 5.1(1.7), 5.4(1.8),
(D, mm) 5.7(1.9), 6.0(2.0), 6.3(2.1),
(Drawing ratio) 6.6(2.2), 6.9(2.3), 7.2(2.4)

Blankholding force | 0.6, 2.3,5.3,7.6, 9.9, 12.3, 14.6
(BHF, kgf) 16.9,19.2, 21.5, 23.9, 26.2

Die-corner radius

(Rd, mm)

0.3,05,1.0
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