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Influences of Die land Height in Deep Drawing Process
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Abstract

The objective of this research is to study the influences of
the die land height on the performances of a deep drawing
process, which have not been reported anywhere yet. In die
making procedures, the straight portion of the die, so called: the
die land, must have been grinded and polished which leads to an
increase of production cost. In this work, the influences of die
land height on deep drawing force, cup wall thickness, surface
the drawn

roughness and springback of products were

investigated. Both an experiment and a simulation using
commercial FE code (OPTRIS) have been conducted. Universal
sheet metal testing machine was used for deep drawing circular
cups with diameter of 44 mm. Four types of sheet materials, i.e.,
stainless steel (SUS304), cold rolled steel (SPCC), galvanized
steel (SGCC) and aluminum (A1100) were used in this work.
Punch and die radii have been determined to be 8 and 5 mm,
respectively, while tool clearance is 1.25 mm per side. The
drawing ratio was fixed to be constant at 1.8. Commercial
lubricant TDN81 was used in the experiment. The die land height
has been varied as 40, 25, 20, 10 and 0 mm. From the results,
the die land height has no effect on deep drawing force, cup wall

thickness and surface roughness of the products. However, it



influences the quantity of springback. The die without die land
gives the products having largest value of springback. The results
obtained from experiment and simulation agreed well. It can be
concluded that, in the case of springback being not a critical
requirement, the cost of die making can be reduced by using dies
having shorter die land height.

Keyword : Deep drawing process / Die land height / Quality of
parts produced / Springback
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by the die land portion of the die
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Cup wall thickness (mm)
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Springback angle, &, ()
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