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Effects of Mandrel and Die Shape in Seamless Tube Drawing
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Abstract
This paper deals with effects of certain important factors in a tube drawing operation, such as the use of a mandrel, die

radius and tangential angle at die outlet, on the deformation behavior of a small-diameter seamless tube. Both

experimental and finite element simulation studies are carried out to assess the effects of the above parameters.

Experiments and finite element predictions are compared. The use of a mandrel simplifies the design of tube drawing, but

also induces some difficulties from increased process complexity. The effects of die outlet tangential angle and radius are

discussed in detail.
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Table 2 Process conditions of finite element analyses
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Fig. 1 Stress-strain curve of Fe-C-Si-Mn Alloy
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Fig. 2 Schematic of tube drawing with mandrel
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Table 4 Comparison of experiments and simulations

for Case 1
Tube Dimension Experiment | Simulation
w/ Mandrel | w/ Mandrel
Outside Diameter (mm) 17.97 18
Inside Diameter (mm) 13.44 13.5
Thickness (mm) 2.26 2.3
Actual Area Reduction
%) 28% 28%

Table 5 Comparison of experiments and simulations
for Case 2

. . Experiment | Simulation
Tube Dimension

w/o0 Mandrel |w/o Mandrel

Outside Diameter (mm) 6.24 6.24

Inside Diameter (mm) 2.78 2.82

Thickness (mm) 1.73 1.71

Actual Area Reduction

43.99
P~ 3.9%
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Fig. 3 Distribution of effective strain for Case 1: (a)
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Fig. 4 Variation of effective strain through tube

thickness direction for Case 1
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Fig. 5 Distribution of radial stress in mandrel of
tube drawing for (a) Case 1, (b) Case 2
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