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Study on the curving phenomenon of sylinderical
product in extrusion process

Jae Chan CHOI, In tai JIN
Dept.of Mechanical Design Engineering, Pusan National University
*Dept. of Mechanical Engineering, Pusan National University of Technology

ABSTRACTS

The kinematically admissible velocity field is developed for the analysis of
extruded products.The curving of product in extrusion is caused by the linearly
distributed longitudinal velocity on the cross-section of the workpiece at the die
exit.In the analysis, the longitudinal velocity in extrusion direction is divided
into the uniform velocity and the deviated velocity.In order to satisfy the
requirement of the kinematically admissible velocity field, the average value of
the deviated velocity should be zero. At the same time,it should linearly change
with the distance from the center of gravity of the cross-section of the
vorkpiece. The results of the analysis show that the curvature of product increses
with increses in eccentricity of gravity center of the cross-section of workpiece
at die entrance from that of the cross-section at the die exit,
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Vy(r.& y) :Axisymetric velocity r
Vg{r. 4y} :Rotational velocity
vr(r.é y) :Rodial velocity

yidie entrance section
yo:die exit section

¢s:boundary start angle
¢f :boundary end angle

Fig.1 Generalized analytical mcdel of
non-axisycaetric extrusion
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Fig.2 Curving velocity distribution at die exit
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Fig.3 Longitudinal velocity distribution
at each stage
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Fig.4 Straight contour of die

and

die exit section
cnd die exit section

Velocity distribution on die surface

Fig.5 Velosity distribution on die surface

Fig.5
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VELOCITY GRADIENT (0c)

Fig.7 Velocily gradient and extrusion pressure
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Fig.8 Eccentricity and extrusion pressure

kg/m n]'z T T T T T T
70+ Y0=40mm
Y0=60mm

60

50|

EC=12mm
R.A=0.8

a0r- RO=40mm

EXTRUSION PRESSURE (Pm)

M

1

02 o4 06
FRICTION CONSTANT (m)

Fi¢.10 Friction constant and extrusion pressurc

Table.1 Condition of analysis

INLET SPEED (V0)
BILLET RADIUS (R0)
YIELD STRESS (Y)
ASPECT RATIO (AR)
ECCENTRICITY (EC)
DIE LENGTH (YO
FRICTION CONSTANT(m)

10 mn/sec

40 nm

12 Xg/um*2
0.1 -3.0
fon - 20ma
60zn - 100zm
0.1-0.8
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