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Optimization of the Shape of Lip Die in the Extrusion of Plate
Wider than the Diameter of the Round Billet using a Lip Die

K.J. Kim, S.R. Lee and D.Y. Yang

Abstract
In the extrusion process, the working material is forced to flow through a die with the desired profile. In general, the
width of an extruded section is limited to about an inch less than the diameter of the round billet. But through the lip die,
material is spreaded to produce a wider extruded section than the diameter of round billet. In this study, the extrusion

process of an aluminum plate using the lip die is investigated. The width of the extruded plate is 450mm that is formed
from the round billet with a diameter of 250mm. The flow characteristic through the lip die is considered to produce the
wide-extruded plate with a small billet using rigid plastic FE analysis. Based on the result of FE analysis, an optimized

design of the lip die is then proposed.

Key Words : Extrusion, Lip Die, Plate, Rigid Plastic FEM

1. M 8

off o

E FAA WS fsle A FYo
87 g¥goez duey AFoz yidArh
HAq = e AL 7 g Aidd F
2 ALE HAA N, Hoow oFe HE Ui ©d
oli} FEE 7R Ao Aok ol&HI 9
1= o2e F2 Hgo] AMEHAT
F5yE 9dg g3ty HaiMe A (welding
chamber)Z 713 EXEE F¥(porthole die)o| -}, H
2% Z(bridge die)5o] AHEE7IE FTkl). 2
& g4E 4Ede 2SS 359 #5E& T4
stAl slF7] 3 H EZelo]E T Y(feeder plate
die)yZ2 FTF(cavity)S T <ol HAs7|= &
9.2) g ZelEe 4¥8L AgdE 4% &

=

(o]

i

It

ofk

2=
=

o &
ri il
m!o

—

* @ atets) 49 7 AE st

ZoA 9 Wz dHE H3 ASHAAT
I E dEHE AEY $= FdsE A9
Zo] AFEEh(3) 21, AMSHE 93 WY
AR & AFE AAsrl A #2858
(Lip die)o] AME-HTh ¢EHE 9dy & Ayt
Hog ALgEE e AARTYG | A A= 2
A HES AGHAT, W3 gF2 A Zo Ul
871 YA o AFe FEoF & Ta
7 AAW. oldl Hlip) FHY Lol FH
Aok HEYE Oy FHolE FEI fHAlSHA
AU FAH W3 glo] WA FFYP niz &

Rgo) dxstel Wsle) ARET 2 AFL ¢
z2 7hsabl Az

dAW, YFFE ¥e Y FFoz U 2
W Fuel #3, 2 Lelxo) Aol AP

- 115 -



YA AFS @A WISl SRl a7
.9 ol 2
3}

14 A29e ol g3t d 50
mm ¢ WA 450 mm o F& AAE ¥ &
2 3AAAY & £59 54 BE
A AEHR e FYNAY BAEE e
2o FYe AAE AL@T

2. EE8S 0|88 B YESE

21 3848

E dTdAME Fig. 1 dA 28 8 588
ol &% HE k2 FAHAMY FF FF dal
n@ste] FAHE Fstn, ¥ FHES F
ANE g UEFE 588 FHNES 0. £ 7
%E% TAHME & 5 3R], BH dE A
< 2719 AF 250mm o YHAMFE F 450mm,
T?}ﬂ 10.5mm o ¥ APsr] A, ¥ 592
olg3te] A8E HA AMEE A7IE FHAo H
g3 "o, oy FA Fe, 9 AN
Hd SFUHFAM Asrt €A AREHE AEE
zAs, HF 4E AT HE 4= AHTe
A Bart dd. A 58S §F AFY

BRNAE ARE HEdA WA LENA AF
AES 42 A, ¥E Aol AXA HE of
of me 39 &4l B2Y ¥ Atk Hebd A

s}

AAY AaY FR: ANS F8 FHAAY
4 % 542 Jsm, o Uy Y
dge DA old@ e nelstel Y
g AAsdort 49 Hee Ha8 AL 4 9l
B oY, AFY 45 BHAA Ase
=42 AY: AEL aRHoz AF + 3l
A B,

AAE 10 A APEA 8&elv HAH e
8482 7] 84 7NG& 4265 7)ol

oLe
- 1]

N [N
>ie® |8
61

(b) Top view of conventional LIP-die
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(¢) Side view of conventional LIP-die

Fig 1. Dimensional value of the conventional Lip-die

Fig 2. Mesh construction
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Fig 3. Distribution of extrusion velocity
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Fig 5. Top view of proposed LIP-die
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Fig 6. Distributions of extrusion velocity in both cases
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Fig 7. Distribution of extrusion velocity along the
characteristic line
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Fig 8. Design variables of the bottom shape of Lip die
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TABLE 1. Initial and Optimal Value of Design
Variables of Bottom Shape
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Fig 9. Design variables of the top shape of Lip die
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FIG 10. Comparison of top & bottom shape of each
Lip die
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Fig 11. Distribution of extrusion velocity in the
optimized lip die
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FIG 12. Comparison of distribution of extrusion
velocity of each Lip die
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