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Study on the curving phenomenon of rectangular
shaped product in extrusion process

In Tai Jin® , Jae Chan Choi™
"Dept. of Mechanical Engineering, Pukyong National University
”Engineering Research Center for Net Shape & Die Manufacturing

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 ordr to satisfy the requrement 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-sectin
of the workpiece. 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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Fig.1 Curving velocity distribution Fig.2 Longitudinal velocity distribution
at each stage
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(b) Curving of extruded product

Photo.1 Crving of specimen Fig.3 Curving analysis by DEFORM
4. fMd 9 O

4.1 | =7A 9 tlole A}
SN ZAL Table.1 of EA|HoIA olm xEeo] el Fig 4o 25 HAE A
LEY tiolel HThY UFY ctiole] P2 Fig 59 Ltk

Table.1l Condition of analysis

Aspect Kalio (AK)=BfA

Inlet speed (V0) 10mm/ sec I
Billet radius (RO) 40mm
Yield stress (Y) 12kg/mm2 @
Aspect ratio (A.R) 173 - 3.0 L | g
() (b)

Eccentricity (E.C) 0 - 12 mm 0) AR=20 b) AR=0.5
Die length (Y0) 40 - 100 mm

Fig.4 Product shapes

Fig.b Straight contour of die
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Fig.6 Velocity distribution on die surface and die exit section
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Fig.7 Velocity gradient on die exit section and extrusion pressure
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Fig.8 Eccentricity and extrusion Fig.9 Eccentricity and curvature
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Fig.11 Dies length and curvature
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Fig.10 Dies length and extrusion
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Fig.12 Aspect ratio and pressure Fig.13 Aspect ratio and curvature
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