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The effect of sheet steel properties and
lubrication on the optimal range of blank
holding force of stamping processes

K. C. Parkx, W. ]J. Choi**

* POSCO, Technical Research Laboratories
*x RIST, Steel Products Research Division

ABSTRACT

The effect of sheet steel properties and lubrication on the optimal range of
blank holding force (BHF) was investigated by means of the model die stamping
of various sheet steels. The optimal range of blank holding force was expressed
as the range between the lower BHF at flange wrinkling and the upper BHF at
local necking.

It showed that mechanical properties, thickness of sheet steel and lubrication
condition were important factors affecting the optimal range of BHF in sheet
steels. Especially, lubrication condition played an important role in the case of
coated sheet steels.

Keywords : Sheet Metal Forming, Wrinkling, Crack, Blank holding Force Range,
Lubrication
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Table 1 Mechanical properties of cold rolled sheet steels used.

t YS TS U-El El n r
specimen| (mm) |(kg/mm?)|(kg/mn?)| (%) (%)  1(10-20%)
CR-1 | 0.87 | 23.3 | 338 - 38.4 | 0.22 |1.39

CR-2 0.70 16.7 30.7 27.6 43.7 0.24 -

CR-3 0.79 16.1 30.3 27.6 44.3 0.24 -

CR-4 0.75 16.9 30.7 - 43.6 0.24 1.61
COAT-1* | 0.82 18.3 29.8 25.5 43.3 0.23 -
COAT-2**}| 0.69 20.5 29.5 25.1 42.1 0.20 -

% : electro-coated Zn-Fe
#% ! galvaannealed

Table 2 Formable blank holding force range of various sheet steels.

BHF (ton)

Material 10 15 2 25 30 35 40 45 50
CR-1 7/

CR-2 V /7

CR-3 /4 formable BHF range S
CR-4 /7777

COAT-1 V /77777

COAT-2 VZZZZ1Be 3 SRR
CR-1 (18cPs) \ v R

COAT-1(18<Ps) \ T
COAT-2(18cPs) \ ) SR
Y% - Flange wrinkling (larger than lmm) occured

§ | Drawing wall crack occured

REPENTRRS /B34 38, 1994 45 /341



RN

Table 3 Friction coefficient of sheet at two
lubricating conditions.

lub, con, Lub.oil-1 Lub.0il-2

specimen (117 cPs) (18 cPs)
CR-1 0.130 0.154
CR-2 0.172 0.184
CR-3 0.188 0.190
COAT-1 0.145 0.164
COAT-2 0.173 0.187

BHF

blank

Fig.1 Schematization of sheet metal stamping process.
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Fig.2 Model die (a) and formed specimen (b).

wrinkled
sheet

Fig.3 Stamped specimen with flange wrinkling (a) and apparatus for
measuring wrinkling height (b).
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Fig.4 Wrinkling height evolution Fig.5 Wrinkling height evolution at

. drawi - :
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is used,
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Fig.6 Flange wrinkling height and BHF.
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Fig.7 Wrinkling height as lubrication condition,
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Fig. 8 Thickness effect on flange wrinkling,

Fig.9 Wrinkling(a) and crack(b) at stamped specimens.
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Fig. 10 Formable BHF range as thickness. Fig, 11 Formable BHF range as yield stress.
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Fig.12 Formable BHF range as hardening index. Fig, 13 Formable BHF range as elongation,
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