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A Study on the Forming Characteristics of
Radial-Forward Extrusion Process

S. K. Hwang, H. Y. Lee and B. B. Hwang

Abstract

This study is concerned with the analysis of the forming characteristics of radial-forward extrusion. Angle
between radial and forward extrusion, gap height, and friction factor are considered as important design factors
to affect forming characteristics in radial-forward extrusion. The rigid-plastic finite element method is adopted to
analyze the effects of design factors on forming loads. The incremental rates of loads are nearly constant except
the deformation zone from radial to forward extrusion. The smaller angle induces lesser force increment,
therefore forming load increases as the angle increases. Maximum forming load also increases as gap-height

decreases and friction factor increases.

Key Words : Radial-Forward Extrusion, Rigid-Plastic FEM

LAME2 Folglel e HHo) nje} oj2] 74A] @] Abgdrh ¢
Zolle AAGE, LS, AFUYE, SAGEA M
= LD
GETYES 170089 dotolzg gy mxom P71 ¥l gl
A AuEgon, 2z Ay otelA] dale] W] ARYE 5L AUAEE A9 FEddel A9
S E3le] QtEL 7pEo @A AAE tho] Apo] LEA] S5 FL 2L A9 Eold, WHYE &2 7
A sl Hyow shwsis Tl toleEd ¥ HEL 29 FEldel VA et Aeknidl

+ clshe|stit A58 e Axjug
v FFHT AT W

wex QYONE 7] Ao

84 /A=s2M7FsE R/ A11E ALE, 20029



799 stEolth A-UREL W (chamber) & FAZ o714, K¥ Z=A4(strength coefficient)o] =, n&
Ao o)F HEslo] gl otHe sl AAZE gF 7+ 74 842 9+ (work-hardening exponent) &2 W73}
259 oy, 2ALES Tk y fAlshy, #HA 2} 4(strain-hardening exponent)& 3t} AlE#H o]0
7F WE Sxg AFsle oAl A4S sk **Hﬂ AH8E Az Kok nghd 7eb] Ag e Es dY
Fyolz: ¥ 499 hES 2t wd 9E9 & A P s g gl °]U} B =R g
E3t gz oty YS(radial extrusion)e] itk A dde Bdlz A (2) 9 4 (3) & o]&std K9
oltjdgtE L 2Ajel fEo] HAY FFUFY 7 n9 e wEshETh
A%ol otEe Wk HE AdetEely ks o
du dAE Zdgtate] ujmy Bz Hejo 5ES K= gl "E" )
Gz A Aasied AHggch HolddgER ALt 7t O -
=g BZogl oumMel o|Si EBie |o|RE . n
< TE 25 | *"L T l_oi‘rﬁ, Su K( )" (3)
key-shaft @eje] &, FH FEH gof Bie Zd
A S 7bA g moke]l BE So] gk
Zeol gz Mol mlaziA R #Ho|tdYEdAL e 71N, 0,5 FEAE(ield strength), Ev €37
g7 u} 2} ] 7HA] Ao 9§ Z 9] ; .
o vk Sl ofe] Fhr] AP ]o}ﬁ Al Z(Young's modulus), S, & 874 E(ensile strength),
o} A Eslkso] MakslA He HA dFoR o o o o
) s 7 AoN . .
a5 oe] A 499 RE HAGES Spatks A et Akddigrelt, o] A 7hAle] gh& Metals Handbook
o 29 o] o}, ol st Hellel A2 AA 5063 0“”13]%
qebs, § wgalsE dadfeasy’ e o e e U A A
, 3 S s} O A
olt]el ot o] A Mo A48 Asy F524ET FEREE BANE

ols}t srfe] Afole) 7 ol tiole} AAel viE 0=138.0 ¢ "' [ MPa] )
2 WEA7Y AMFAY. 1 AREA AAEGEe]
HgerEe] wAE 4 5o vl B BonA aAjsh B8 Atole] mhEe WTHEe)A wlFE 94l
oltla-AMetE BAMY AREAS TR S W YA REREL AR oA B
712} 01, 015, 022 7F4ske] s &aksich ™
2. do|c|dd oh=3 MutetE Atole] Ztrof
s daiy 22 sid=
B EReAt AW doltd dEs AW
B =BAt dolta ¢E¥ AuctEAelel o] rpole] Zhw sl 7 ol el npEAAE MA FAHo)
A e nes aagu%, %fs& AANGE MR 5 He) WolA ofel R HRA AT AlE o]
el NEe Sy Bo| Ao A4 HAM Ag Amaile). mougel A AAEFR dolt)
250 el Wl w} el 4RERE A 1 bR AWgtEAbole] Z(e) 7 Fol(S), vhEal
s wagRel e 98 Fad FResy = Hm)E BaA 710 ai8eigen Table 1€ ;94 2%
=9l ALPID (Analysis of Large Plastic Incremental of Alg-g Al Fhe skt WY A4S =
Deformation) " & AH-g8ted A|&#0]d & Fastgich = Aol SdstA 160 m MH°}%1 Y 2E A
Feloldol A #4A (M) 300 m gzia}zﬂ 9tk
21 Axo| 2Ax wE Agdoldel AHgE 271289 4P 16
Sl Aed ARel ESUN fuugge g 000 71A] el 0 melth °*TL*°]9* 5
Ne aagon 4 (D3 ol BdT + AT & WA 2 mel S G 0
(% 2e %S A8 Fg 1& a4 Aed
L 399 AL wolFH Fg 28 dolnd &I} Ay
c=K¢" 8 GEatolel 7t Wsle] Wil HE yHE FFHE wY

R AMIIZESEX/A 119 Als, 20029/ 85



Table 1 Design Parameters used in Simulation

Parameters Values

Angle (o, degree) 0, 30, 45, 60, 90

Gap Height (S) 4nm, Smm, 6mm
Friction Factor (m) 0.1, 0.15, 0.2
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various Angle
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