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Fig-1

(a)Uniform thickness(thin-walled),
(b)Uniform thickness(thick-walled),
(c)Variable thickness(decreasing),
(d)Variable thickness(increasing).

Fig.1 Principle of new extrusion process of changing
wall thickness
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Table 1 Extrusion conditions

Ram velocity Vy(mm/s) 0.6
Mandrel velocity V,(mm/s) 0
Taper angle® (° ) (0° ),7.5,11.25,15.0,

22.5,30.0
Mandrel diameter D,(mm) 10.0,12.0,14.0,16.0
Die diameter D,(mm) 20.0

Fig.3 Extrusion force with ram stroke
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Fig.4 Mandrel force with ram stroke

Fig.5 Effect of taper angle on outside

diameter(experiment)

Fig.6 Effect of taper angle on difference between
inside diameter and mandrel
diameter(experiment)



Fig.7 Effect of taper angle on metal
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Fig.8 Effect of taper angle on metal flow(numerical simulation)
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Fig.9 Extruded tubes with variation of mandrel Fig.10 Extruded tubes with variation of mandrel

velocity (V,<0)

V< 0

V,>0

D
2)
3)
4)

5)

6)
CNC
ELFEN

velocity (V,»0)

Difiglio,C. Fulton,l.:Energy,25(2000),657-673.
Plotkin,S.E.:Energy Policy,29(2001),1072-1084.
: 53-11(2003),483-489.

35-398(1994),187-195.
Dick,P.,Nagler,M.& von Zengen,K.-H:
39-453(1998),18-22.

14-154(1973),912-915.



