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Extrusion Process Analysis and Evaluation of Integrity for
Condenser Tube by Using CAE

J. H. Bae, J. M. Lee, B, M. Kim, H.H. Jo, J.H.Kim and O.J.Jo

Abstract
This paper describes the analysis of extrusion process and integrity for the condenser tube which is component of the
heat exchanger in automobile and air conditioning apparatus. As development of the analysis method using computer,
recently, It have been applied to the 3-dimensional hot extrusion process with complex section area of the non-steady
statement and then results of the analysis have been applied to optimal die design and process design. As the result, this
paper confirmed that used extrusion die of the research is satisfactorily designed to dimensional accuracy. And the stress
point of view, condenser tube confirmed that it was influenced by the flow pressure of alternative regrigerants.
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Fig. 1 A diagram showing a serious of CAE analysis
for condenser tube
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Fig. 2 Section of condenser tube

Fig. 3 Porthole die

Table. 1 Condition of DEFORM simulation

Extrusion condition value
Material of billet Al1100
Material of toos STD61

Ram speed 4 mm/s
Initial Temperature of tools 420 °C
Initial Temperature of billet 450 °C
Friction factor (m) 0.6
Dimension of billet ¢ 152 x h150 mm
Temp. of environment 20°C
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Fig. 4 Load-stroke curve
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Fig. 5 Metal flow according to various of stroke

@ &)

@




Fig. 4 & AFLEFANNZSA Jehve 3
XZEZF AT, IEEZ tiole ¢4EH
(1) Qo] Aoy PAHIHE A,
(2) d¥o] Hx Rojx EEEH XE &
A= A, (3) g8 "ol HFP4 UYrE
AGuUe Fgste g4, 28n (4) W=Rs
E38te tho] wlojg e wWAGeHA
HFA4L APst= TA=R A FEL F U
AdAN FBY g&FA A29HE F}FE o
300ton AEHE ¢ & Yok, Fig.5 o) 7 Al
A9 el tﬂ%’ﬂr%% Ve ST

=
-
]

222 ¥

| (1)(2) (3) @ (2)-— -t

Dead metal
Zone

/,Jr hed - e
/ \\
_.l_ k A
—

Weldmg plane
Fig. 7 Normal Pressure

Fig. 6 & 39 nigoa d=9 £= F¥9
Hede] FIARE vehd Aoltk. aHolA
4 F Ro] &% B¥yl =2 Al f¥o]
AGTFS ¢ 4 Uk, 2y @Y bigdoly ¥
EEZ J49 v dA¥ez d H=EvE 99
o] W wig #HFo) oly EYUH] FAHY
2 A=dg Fshe -‘Jr?‘*ol 232 Rajch. 3
Ho FHE WAL 4xE9 ‘IHE%!T% 7V |
A FASA Hu, AP FHE 999 /58
11]"’“]74 BHAE 254 @0, 2] 9=

& FRHE £4F BAHAT
e I R PR E
neHE 28 Aol AFUANA A
o) £AUAL Fig. 7 o YT, #

2%

Rk

_25_

82 Ao HAAHLE 2 FEAEY Y
wale] wegt, W=d GEDM HEETH
o] Aoty 53~80Mpa YERton 1 o]9e]
nooAds 80~93Mp, 28lx@ zZ X R M
53Mp & 253 gEZAE olite HigAL UE
AT weA E 4EEY ANl A E-g: o
gated B o Pise

Aoz Fags ¢

3. ZEE O] Zxa4

3.1 Yz AN

AEHY A told WIFE XEET AT
2YolA 0.062m = 7H4 ZA Vet Dol

PEshs gAdAA B dF¥os JdF FH
9] FxAQ Wygoly ol W= deflection
& fgste @ 990l Fo. Fig. 8 °ﬂ AdA

Fro AFAgdo] 713 gEe nze Q=
Hojol elduiygeLl x,y 2oz Biste e
Wk, aYely o & QSo] Y wagtoz: W
Tz ZZFEYFE 0.0036mm ol oz WMo
syt oelm X EWERe Ao SEEA
0“*‘] S 5]0450] MeEde AFgPdo=m =22
°z Wyl HPod 2= B 29

HAg ¥y 0.0lmm o). ) FEHS o}
o] E75 v 4& £ F9olA 481Mpa 2 1}
Ebkorn] o STDEl 27  FERT
(1650Mpa) ©o]sto|t}, wabr] B AFox] AR
239 A4 A=A FRN ol FBaA
A=Y & + Ak

o]
o

J

o]

oﬂll’

t
=

L

.

Displacement of X axis ﬁ

! Displacement of ¥ axis

Fig. 8 Distribution of displacement

4. HElM §E29| CFD siA



835021 [ELIN

(19) ay

a.4952 0.4933

Fig. 9 Dimension of condenser tube
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Fig. 10 Results of CFD simulation
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