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Proposal of Novel Friction Testing Method
in Bulk Metal Forming

S. H. Kang, Y. W. Yun and Y. S. Lee

Abstract

With the recent increase in the demand for the net-shape forming, numerical simulations are being commonly adopted
to increase the efficiency and effectiveness of design of bulk metal forming processes. Proper consideration of tribological
problems at the contact interface between the tool and workpiece is crucial in such simulations. In other words,
lubrication and friction play important roles in metal forming by influencing the metal flow, forming load and die wear. In
order to quantitatively estimate such friction condition or lubricant characteristic, the constant shear friction model is
widely used for butk deformation analyses. For this, new friction testing method based on the forward or backward
extrusion process is proposed to predict the shear friction factor in this work. In this method, the tube-shaped punch
pressurizes the workpiece so that the heights at the center and outer of punch (or mandrel) become different according to
the friction condition. That is, the height at the center of punch is higher than that at the outer of the punch when the
friction condition at the contact interface is severe. From this founding, the proposed friction testing method can be

applied to effectively evaluate the friction condition in bulk metal forming processes.
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Fig. 1 New friction testing methods based on (a)

backward and (b) forward extrusion

processes.
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Fig. 2 Flow modes in proposed backward extrusion
using tube-shaped punch according to the
shear friction factor (my) of (a) 0.1 and (b) 0.9.
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Fig. 3 Flow modes in ring compression when (a) low
and (b) high friction conditions are applied.
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Fig. 4 Extruded heights (a) at A and (b) B according
to the punch strokes and shear friction factors

and (c) linear relationship between the heights
at A and B.
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Fig. 6 (a) Flow modes with m=0.5 and (b) extruded
heights at A and B when carbon steel AISI 1015
and aluminum alloy Al6062 were applied.
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Fig. 7 Load vs. stroke curve predicted from FE
simulation using carbon steel AISI 1015 and
aluminum alloy A16062.
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