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ABSTRACT

The process of deep drawing is influenced by many
factors. The significance of tribological conditions in
the forming process is equal to the influence of the other
factors: materials, tools and machines [1]. The only two
factors that could be modified in course of the process,
by using special devices, are holding force and position
of draw beads. Variable blank-holding force (VBF) is
especially important for forming of low formability
materials (Al-alloys, high strength steel sheets, tailored
sheets etc.) [2]. Researching device has been made and
its main purpose is to realize arbitrary dependence of
holding force on time (i.e. drawing travel) on the feed
back principle. Holding force functions are realized by
steplike approximation (figure 1) at which accuracy can
‘be adjusted. Also, on the closed loop principle, by
“changing the holding force, it is possible to maintain the
ntensity of drawing force in the previously given range.

gln this paper the results of investigations of two
aterials will be given; those materials are: low carbon
teel sheet for deep drawing (marked C0148PS5) and
lectrogalvanized sheet metal zinc coated at one side
narked TyZnl). Both materials are 0.8 mm thick. Work
iece is of a cylindrical geometry with diameter 50 mm.
lank diameter is 110 mm. For that geometry, holding
¢ dependence (fig. 1) was obtained by relatively
ple empirically-analytical procedure [3]. Function
obtained at given condition of constant specific
der pressure.

effects of the VBF are monitored through principle

strains distributions, thinning strain distributions,
" and drawing force. The device makes possible the
waning of the moment of the wrinkles appearance
decording 1o the chosen criterion) and direct recording
¢ force dependence (fig, 1).

the case of sheet metal CO148P5 (fig. 2), VBF
2easing dependence was applied, marked with DN
18.1, with change of contact conditions (dry, oil, and
pl?’ polyethylene foil) without history change (one
. Procedure). In case of dry surfaces and
'th:::n of oil (boundary and mixed lubrication)
= mocr“”espo?d to VBF are much more favorable.
and 30‘35 dofang {?epths were increased for 13.5 %
67, furce % (dry) in comparison to constant blank
Cation 1 (CBF). In extremely favorable case of

Y oil and foil, tendency to the appearance of

Akles incr
Wienu) nereases so CBF intensity should only be
Y Increaseq,

cati )
n:(:)n of VBF leads to better technological
roc f¢ complete comprehension of the deep
i ¢sS. The results given in this paper (in

reduced form) point to the positive influence of the
decreasing holding force, especially in conditions of
mixed lubrication (application of oil for deep drawing).

Much more favorable strain distribution is achieved,
which postpones (or complete avoids) fracture with
rather successful compensation of wrinkles.

This researches (only small part of which is given here)
has also included other VBF types: increasing,
combined decreasing-increasing and pulsating VBFs.
By theoretical and empirical investigations it is possible
to define the VBF which would improve results in each
particular forming case.
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Fig. 1: Drawing and holding force
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Fig. 2: Strain distributions



