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(Consideration on Frictional Laws and their Effect on Finite Element Solutions

in Bulk Metal Forming)

Ankd(M. S. Joun, ZAArcl), EZZ'(H. K. Moon, ZAtTh)
HAR(S. M. Hwang, X3-Fci)

Abstract: Effects of frictional laws on finite element solutions in bulk metal forming were

investigated in this paper.

The Coulomb friction and the constant shear friction law were

compared through finite element analyses of compression of ring and cylinders with different
aspect ratios, ring-gear forging and hot strip rolling under the isothermal condition. It has
been shown that two laws may yield quite different results in the case that the aspect ratio

of a process is large, for example,

strip rolling and ring-gear forging and that the

difference depends mainly on the aspect ratio and the friction.
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e A£47HEe B4E& 2433 FoU2E
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S FA7IR Y ulRE AEHAFIER F
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opgH 3 JdRFHekobdd A (law of constant
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BE-gol dAu| o I HATHEHo] &
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Y FYE AT A& BE YA ¥
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2 Pel§ AP B, 353 nprrt ARy
& Yy 4 glrh upRe] A ohbi Yt
Aol ol wWHICE i WAJe £AHEYH
s EAPY FoE0E BT, npdEy
of mpE fMAL AojHo] AW HESE AF
= E3A drh E =FelMe ool &
tasdy dijo mA= FUE RARIGLH,
531, dF Ao Coulomb nhEHX S §
APz Aol A g R AN FE T3t A

3| Basigich

2. M3yt upayy

287H FAAN 23E MHAdge) AAQ
A2 oA FAGYE EHAHO] Fol A
A, §x7} Foizl ZA, 22 F&3t= 2A 5
22 HEH" 4 gtk 2¥-4x F3dolN 2
B3} A2 YHEEHEL, FZdol gy
L3 ogled, R A7 FEHE §2s] ¢
3to] FUsfol grt. olA zighow iR Zg
o AYeAYold FEHL YAEE HHo] o
A BAzACR 23Hh. 2B Coulomb o}
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AHAE AR A, oA & FARA
oyl AAYL Axrste] A3 APz
A patgdch mely X7t AYH £ 9lod
Coulomb TFEH A H& AMSY ZH o WEAL
47} 37517 wjiol, dF Aoy o] Fefe
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A 2HI] sl FAR 52 HANHE A
whate], Tiadyt 449703 FFY Y ® A
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g &L, oA whet WY Fejst U
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Fig.4 Comparison of metal flows(large aspect

ratio).
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Fig.5 Stroke-load curve in ring compression
of a large-aspect-ratio hot material.
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Zojch o] M2 HE dFATHuIARANA
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E3Mo] o] Afole HLH £ ¢SS AFH F
3 glch o] AL, Fig.70l4 R uie} o], u}
Ao HHAA X njtzpx]o|ct.
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Fig.6 Variation of sticking region with frictional
conditions.
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Fig.7 Variation of roll pressure distribution
with frictional conditions.
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Fig.8 Comparison of metal flows.
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Fig.9 Detail comparison of metal flows.
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Fig.10 Comparison of forming loads.
5. 48

2 =wolMe mhdy el 44sg 2 &
Tasy Ao nlx= Fug M5 ZA}sig
th  Coulomb mb¥ ¥z YA Aciulzbyxe) g4}
Ao Aoldg tldY FHol iy ALy
AAE vz - ZEYOTH BMIgcl. ozt
Ud, B L AYY UF, Y o) 2B Fo
ol B3og Al gich
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o Had 3 vpdo] L A4, £ ohapge
AR Frite Ay Aobg goloh W, Yady
7t & 33 BF, F oA yoltt g
Wtk 53], wudz ddgdY B, g¥A
chobd RYlg Algstd, FYAS AFY MY
& &S ¥ 4 gidch

A4 E-F ol Coulomb mhEAI47} 0.3-0.5
o el drHiole Fz F2 UTREY ¥
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