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Influences of welding chamber depth and welding angle on forming
quality of extrusion of square tube by porthole die

HUANG Dong-nan"?, ZHANG Zhi-hao', LI Jing-yuan', XIE Jian-xin'

(1. Advanced Materials and Technologies Institute, University of Science and Technology Beijing, Beijing 100083, China;
(2. School of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhat 010051, China)

Abstract: Adopting commercial FEM soft Deform-3D and welding mesh reconstruction method, the influences of
welding chamber depth and welding angle on forming quality of diplopore extrusion of square tube by a porthole die
were analyzed. The results show that, the hydrostatic stress of welding plane, equivalent stress on the bottom of
flow-separating bridge and maximal offset of die mandrel increase with increasing the welding chamber depth.
Comprehensively considering the factors of welding quality, stress concentration of die and size-precision of the profile,
the reasonable welding chamber depth of the porthole die is from 10mm to 16mm. With the welding angle increasing, the
dead zone volume in welding chamber and the extrusion force increase, but the maximal offset of the die mandrel
decreases. Comprehensively considering the influences of welding angle on the dead zone during extrusion, the stability
of die mandrel and the extrusion force, the reasonable welding angle of the porthole die is from 30° to 45°. The
experimental and simulation results agree well in the metal flow, position and shape of dead zone.
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Fig.2 Effective stress distribution of port bridge bottom and
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Fig.4 Mandrel offset direction and offset distribution: (a) /=7

Fig.3 Change of effective stress of port bridge bottom with mm, mandrel length 13 mm; (b) /=19 mm, mandrel length 25
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Fig.6 Effects of welding angle 6 on distribution of metal flowing velocity and dead metal in welding chamber (profile 4-4"): (a)
Along central axis of profile model; (b) 8=15; (c) 6=30"; (d) 8=45"; (e) 6=60°; (f) 6=90°
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Fig.9 Comparison of simulation and experimental results of

metal flowing patterns: (a) Sampling positions; (b) Metal flow

patterns of profile 4 (experimental results); (c) Metal flow
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