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A Study on the Estimation of Friction Coefficient in Drawing Process

Young Soo KIM* and Beyng Ha ANN**

Tube drawing process is more sensitive to the [friction coefficient but it is a hard task to analyze
it’s disposition qualitatively.

This paper aims to calculate the mean friction coefficient from author’s direct equation which ame-
nded from general rod drawing process, and compare the result with SACHS’ or WILLIAM'S.

From this study, the thickness change was inspected in multi-pass drawing. The thickness affected
with the mean friction coefficient and the thickness was deformed more thicker than initial thickness
on the condition of good lubrication. For the sake of a good estimation of mean friction coefficient,

the radial force of die must be considered when the drawing process has some more area reduction

about more than 10 percents.
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Fig. 1. Figures of tube drawing, (a) tube drawing
through a conical die; (b) stress acting
on an element of the tube; (c) component
of the radial force due to the circumfere-
ntial stress oy,
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Fig. 2. A figure of the Radial force measuring
apparatus on the split dies.
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Fig. 3. Figures of Specimens which were tensioned
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Fig. 4. A Picture of the drawing die apparatus
which was used in this study.
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Fig. 5. A diagram of the tube thickness change
for multi-pass drawing (5% reduction).
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Fig. 6. A diagram of the tube thickness change for
multi-pass drawing (109 reduction).
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Table 1. The comparison of the mean friction
coefficient value, u» when the tube
drawn from ¢=12.7 (mm) to $=12.28
(mm) size

Table 3. The comparison of the mean friction
coefficient value, » when the tube
drawn from ¢=12.8 to ¢=10.8 size

__Mean friction coefficient,
Author’s Sachs’ William’s

Material Lubricant

0.0808 0.195 0.07~0.29
0.109 0.07~-0.29

Copper .ot used

Copper usad 0.023

Table 4. The comparison of the mean friction
coefficient value, when the tube
drawn from ¢=10.8 to ¢=8.28 size

Mean friction coefficient, »

Material Lubricant ~Fuchor’s Sachs’_William's~

0.418 0.07~0.29
0.196 0.07~0.29

Copper  not used 0.114

Copper used 0. 043

Table 5. The compairson of the mean friction
coefficient value, when the tube
drawn from ¢=11.0 to ¢=8.28 size

Mean friction coefficient, »
Author’s Sachs’ William’s

Material Lubricant

Copper  not used 0.2602 0.2315 0.07~0.29

Copper used 0.187 0.171 0.07~0.29

Table 2. The comparison of the mean friction
coefficient value,» when the tube
drawn from ¢=12.7 to $=10.8 size

Mean friction coefficient, »

Material Lubricant -z 7o 1 William’s

Copper  not used 0.199 0.178 0.07~¢.29
Copper used 0.13 0.13  0.07~0.29

Mean friction coefficient, »

Material ~ Lubricant Author’s  Sachs’ William’s
Aluminum not used 0. 0865

. 107 . 017
Aluminum used 0-1077 0.0

0. 08* 0.10%

* result from H. Major Jr's equation
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