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A Study on the Blankholding Force in Deep Drawing Process
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Abstract

The purpose of this paper is to obtain the effect of blankholding force in deep drawing process.
Flange deformation is analysed by theoretical approach in order to apply the optimum blankhold-
ing force to the blank. As the result, the upper and lower blankholding force is determined in
terms of variables in deep drawing process. Experiment are carried out with the high stiffness
spring-type blankholder system. Theoretical upper blankholding force are relatively good agree-
ment with experimental result and the range of initial blankholding forces for various materials
tested are found by experiment.
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Table 1 Stress-strain curve of various materials

R.D. 0 45 90° MEAN
Steel K 59.98 53.22 53.31 54.93
) 0.22 0.22 0.23 0.22
K 66.78 66.13 67.63 66.65
Brass
n L 0.44 0.47 0.45 0.46
]
Aluminum K 15.24 11.71 12.74 12.85
»n 0.27 0.25 0.25 0.25
Covper K 44.17 40.59 45.20 43.64
PP n 0.40 0.40 0.41 0.40
R.D.=Rolling direction (kg/mm?)
K =Plastic modulus
n=Work-hardening Coefficient(g =k£&")
Table 2 Lankford value of sheet metal (ASTME 517-74)
R.D. _
> 0 45° 90° MEAN (R) AR
Materia
Steel 1.2243 1.4348 1.1175 1.3029 —0.2638
Copper 0.8352 0.9104 0.9575 0.9034 —0.0410
Aluminum 0.5693 1.5353 0.6015 1.0603 —0.9499
Brass 0.8459 0.9186 0.7877 0.8677 —0.1018
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Table 3 Frictional coefficient of die(ud) and

punch(x,) obtained by experiment
1. Frictional coefficient between die and blank
Dry Grease Teflon
Steel 0.32 0.27 0.23
Brass 0.25 0.20 0.14
Aluminum |0.28 0.19 0.15
Copper 0.26 0.24 0.20

Lubricant is not applied between blankholder and
material but between die and blank (Teflon Film
thickness=0.1mm)

2. Frictional coefficient of punch(by rajagopal
test)

Steel Brass Aluminum |Copper

0.43 0.41 0.30 10.32
{(Punch is dry condition)
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Table 4 Test conditions for deep drawing

Stiffness of blank-holder 51740 kg/mm
Punch diameter 30 mm
Punch profile radius 3 mm
Die throat diameter 31.3 mm
Die profile radius 3 mm
Clearance 0.65 mm
Velocity of punch travel 10 mm/min
Experimental temperature 18~23°C
Lubricants P.T.F.E.(0.1mm)
Grease
Dry
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Fig. 7 Theoretical and experimental drawing force drawing depth curve with grease lubrication
(Steel, D.R. =2.1)
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Fig. 8 Theoretical critical blankholder stiffness-drawing depth curve for various material
tested(D.R.=2.2, x=0)
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Fig. 11 Theoretical lower and upper blankholding force curve and experimental data with Te
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