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Friction Model for Sheet Metal Forming Analysis

(Partl:Experiment)

B. H. Lee and Y. T. Keum

Abstract

In order to find the effect of lubricant viscosity, sheet surface roughness, tool geometry, and forming
speed on the frictional characteristics in sheet metal forming, a sheet metal friction tester was designed
and manufactured and friction test of various sheet were performed. Friction test results showed that as
the lubricant viscosity becomes lower, the friction coefficient is higher. When surface roughness is
extremely low or high, the friction coefficient is relatively high. The result also show that as the punch
radius and punch speed becomes higger, the friction coefficient is smaller. Using experimental results, the
mathematical expression between friction coefficient and lubricant viscosity, surface roughness, punch

corner radius, or punch speed is also described.

Key Words : Friction Coefficient, Lubricant Viscosity, Sheet Surface Roughness, Tool Corner Radius,
Forming Speed, Sheet Metal Friction Test, Sheet Metal Forming
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Table 1 Surface roughness of friction testing specimen

Specimens Ra( z2m) Rmax( z m)
SPCC 0.3780 3.3679
ALS5052 0.1250 3.2154
AL1050 0.1312 2.5196
GADQ 0.7480 9.8518
GACQ 0.5030 8.3631
ALCQ 1.1850 10.9489
Zn-Ni 1.3150 12.0154
Zn-Fe 1.4120 9.8513
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Fig. 1 Schematic diagram of sheet metal friction tester
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Fig. 2 Friction coefficients associated with lubricant
viscosity in various sheet roughness
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Fig. 4 Friction coefficients associated with punch corner

Roughness(sn) radii in various sheet surface roughness

Fig. 3 Friction coefficients associated with sheet surface
roughness in various punch corner raii
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Fig. 6 Friction coefficients vs punch speed in various
punch corner radii

Fig. 7 Two materials sliding with (a)low speed and
(b)high speed in a dry condition
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Fig. 8 Two materials sliding with (a)low speed and
(b)high speed in a lubricated condition
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