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Fabrication of a Joint Node for an Aluminum Frame for a Low Speed
Electric Vehicle using Thixoforming Technology
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Abstract

The thixoforming process has been applied to forming of a joint node for the aluminum frame of a low speed electric
vehicle. A joint node should connect three aluminum extruded chassis showing different profiles. The MHS(magneto-
hydrodynamic stirring) A357 billet was selected because homogeneous globular grains are necessary as the billet materials
for thixoforming. A careful design of joint node has been performed by the considerations of structural demands and the
simulation results for the thixoforming process using the MAGMAsoft. Optimum heating temperature for the A357 billet
was between 580 and 585C corresponding to the semi-solid temperatures showing 20-30% of liquid fraction. An injection
speed of around 100mm/s and preheating of die at temperatures of 200°C were also necessary conditions to obtain
reasonable thixoformed parts.
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Fig. 1 Roof joint node in an aluminum space frame
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Fig. 4 Unstable flow at late stage of filling
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Fig. 3 Stepwise filling analysis of a roof joint node
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Fig. 5 Stepwise solidification analysis after thixoforming

2.3 XQE LE9o 21 MY
Ao A AAE AlEHelHeRE saE =
JE o] AxE A8 v AF 345 A&
stttk Adr Fefel Al-7%Si-0.5%Mg(A357) 112
< 98 7Y dAE HAES Fx

=2 Lo
&=

X
., olo

n A 224 Fi

°F 20~30%°] A HFo] E=Als)
ARt AlEdeld Ay 582T H=7F 4

UEls e 7tdES oA ddstA 7Hdstr] 9
3] 25kW-1kHz& %] 153 F=7t49 A& A&
sttt 7kl e el Fopd 2% Hxbe= o
5C oWz FA3dt. 582 SKDe1A~A =2 A2t
stom AlE#HelAd ARy WHAe 9 AA
9 dd 2% E 200C7F HEE Y. Ze 2o
FE e o g w39 sE FYTE F3
582°Col| Al ¥k& a1 -

of 9 Aoj¥E I2E HAYUAGYE o]g3] <F

100mm/se] HEE Fste] RAE =g APt
Atk Fxlel gk=mH F of 2%t NS FAEH
SAHA AT

Fig. 72 Whg-al Aol o) Alxw A3B7 £JE
=25 Yehisdth Fig. 29 AA gde]l FFom
13)o] A=At AP xHE HEI A} St
o #FE T e g A wAHA &k
o g AV FEE Fxo vlE W F5F

©«

A ZQAE m==9o] uke3 A3 247

2 7 @

-

Fig. 6 Microstructure of the A357 billet (as received)

Fig. 7 Appearance of thixoformed A357 roof joint node
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Fig. 8 Microstructure of A357 joint node after thixo-
forming
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Fig. 9 Assembly of a thixoformed roof joint node with
A-pillar, roof rail and cross member
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Fig.10 Tensile properties of A357 joint node (as
thixoformed and after T6-heat treated)
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