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Analysis of Tube Drawing Process Using Floating Plug by FEM
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Abstract

 Tube drawing process has been used extensively in 

copper tube industry.  Floating-plug method is mainly used due to 

its ability to produce tube with unlimited length. For high 

productivity, large reduction ratio of cross section area and low 

drawing force are required. Thus, the influences of process 

parameters in floating plug drawing of copper tube were 

investigated in this work. The effects of reduction ratio, die and 
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plug approach angle on tube drawing force were analyzed using 

a commercial FEM program, DEFORM 2D. The simulation results 

showed that the appropriate approach angles are half die angle 

of 13 degree with half plug angle of 11 degree and half die angle 

of 15 degree with half plug angle of 13 degree. The maximum 

reduction ratio of 48% has been found. Additionally, the 

experiments were carried out using others materials which are 

stainless steel and carbon steel. It was found that the optimum 

angle of plug and die were changed depending on material types. 
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 1  (JIS) H3300 C1220 

Tensile Strength 

Yield Strength 

Strain Hardening Exponent (n) 

Stress Coefficient (K) 

458 MPa 

412 MPa 

0.0295

523.59 MPa 

 2  DEFORM 2D 

Analytical Type Axis - Symmetry 

Friction coefficient µ = 0.01 

Tools Rigid body Type of 

Materials Work piece Rigid - Plastic 

Number of Element 2000 

Drawing Velocity 20 mm/min 
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