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Study on influence of extrusion force during split extrusion process for
thin-walled rectangular tube aluminum profile
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(1. School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China;
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Abstract: For 6063 aluminum alloy thin-walled rectangular tube, firstly, the changing rules and causes of material flow and extrusion
force during the forming process were analyzed by simulation software Deform-3D, and secondly, based on orthogonal test, the influences
and significance of different process parameters on the extrusion force were investigated. The results show that in the early state of extru-
sion, the material is in a state upsetting and filling, and the extrusion force increases significantly. The material is welded after entering
the welding chamber through the shunt hole, and the shunt metal contacts the bottom of welding chamber and continues to gather and move
laterally in the welding chamber, which causes the extrusion force to increase sharply. The extrusion force decreases with the increasing of
billet temperature and mold temperature, and increases with the increasing of extrusion speed. Finally, based on the preferred factors and
levels, the lower extrusion force is obtained by the simulation. This value is compared with the theoretical maximum extrusion force ob-
tained based on the principal stress method, and the error between the simulation and theoretical values is 5. 6%. Thus, the research re-
sults provides the basis for realizing labor-saving forming of porous split extrusion for aluminum profile and improving the life of mold.
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Fig. 1 Rectangular tube aluminum profile (a) and its cross

section diagram (b)

1.2 AHRTER

FT UG 1 RV AR E T AR B 48 BRI R 2L
farfsiAl FELA STL 4% 204 H 3 A Deform-3D #2481 %K
fFapabEE, BAARSRT

(1) BT 5, >R RIS 58 M A BR e,
t FALEASE NSRS TE R, SO RN h AR B
A, BRI WA Bk SR DU T AR B R T,
BT AT B b B O 8 I 2 LTI R
HFERE BRI B G R 38 R X R4
F, R AT R CR R URS BE, SR 174 B
RUPEAT VTR X BRI B8 B W T, DA i 44t Sk
Uiy PIRRN SR A X AR I, SRR IR AR N
@85 mm, KJEH 170 mm, FIAR K S3)5 i LA A5 75



512 4]

Wi RS WERERUR AR AUA B o R BT R 1 R S 131

AL

ViRl

(@

AR

®)

PrEH

HEITH

K2 B =

(a) B

(b) TH

() HeiRBEn

Fig. 2 Three-dimensional models of dies
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Fig. 3 Geometric model after meshing
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Table 1 Thermodynamic parameters of 6063 aluminum
alloy and H13 steel
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Fig. 4 Material flow in porthole extrusion process for thin-walled rectangular tube aluminum profile

(a) Upsetting stage

(b) Diversion stage  (c¢) Welding stage

(d) Forming stage
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Fig. 5 Comparison of working belt before and after improvement
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Fig. 6 Forming results after working belt improvement

(a) Stable extrusion of profile

2.2 WMHREREHIERFFEATHL

EFEASRRT, M2 mEEAREE, M
Jaiad TAR E T, HFEEAH 4 438, w7 ir
Ro

(b) Distribution of hydrostatic pressure

(¢) Distribution of equivalent stress

(1) BB, SR, B TR R $F
AN I SN U5 = I G N R 71 A A R B
15 mm L, 7EFESBERTT, MR
WS, FEWETRR, RIRA SRR ARAL,



134 B

kO OR

548 4

7007

B E#A/KN

0 I5 1I0 115 2I0 215 3'0 3I5 40
HHEATH/mm
Fl7 BERER bR

Fig. 7 Materia flow during extrusion process
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(a) Influence of various factors on maximum extrusion force
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