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Deformation characteristics at the contact boundary in cylinder compression
process
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Abstract : In this study, surface deformation patterns have been investigated by the rigid-plastic finite element
method for friction factor test in solid cylinder compression process. AA1100 and AA6063 aluminum alloys, which
show different work hardening characteristics respectively, have been adopted as model materials used for analysis.
The main objective of this study is to provide the deformation mechanics in detail in solid cylinder compression
process, especially at the die/workpiece interface that is closely related with the frictional conditions. For this
reason, solid cylinder compression process has been numerically analyzed. The surface flow patterns at the contact
boundary have been analyzed in terms of surface expansion, surface expansion velocity, pressure distributions
exerted on the die surface along the die surface. By defining bulge factor, barreling phenomenon also have been
examined with calibration curves to verify their effects on the surface flow pattern that is important for evaluating
the frictional condition at the interface.

Key Words : Cylinder Compression Test, Surface Expansion, Friction Shear Factor, Friction Calibration Curve

1. A 2 gom Sivaprasad® & A} AN thole] HE
A 2R3 widEy =& AA] 2] HE o]

gHE e RolgdPTgeln 2 frEsde 5] PRERIAE BUpskln el mpazie]
JVEASEY W GEou ) npEzIo] WO 2Q A% Hrks flste] d7)E 4S5 AldolA yE
] AE 5] W G vt AN f HhE e Sl B Al @ds] A gHa:
Fod npzAe A4 da B A7 Kalpakjin” 53} Schey” S vhEEe] 548 9
ol o8] 9177} F A= AL kunog” 5o] ASHEH okat7] $late] HHE“‘“‘" 715teA nde et
&A1 (ring compression test)o] EE] RHEA o2 At 975 W3S, Banerjee”, Chen'”}
AHg-Ee1 A 3L Yk Osakada® 53} Kim” 52 72 Narayanasamy” Vs 73174]1:5_ ol e vpget nh
A et e s Agstel 9715 4EAA(eylinder A A7E dEARE st A€ wE
compression test) ¥} & UHAHS TS 56 I71sretA wiE e o B dgHoR
g 9 nlAzA S Hrlsign) Alan*®? B8 v PlAst] 1 fEAS HESSI
P o WEe] A, H4o Afo]E o] &a}o] 2 el A e s 489 Aol
NEASNE 1He ST npR2As A4} P50l vhR R wE xHEY SAS T
Aatoich AlEH oS Bt WP, HE A
T AAA : fgeNeha A A gt Ardola o] sty gushdE ey, o

E-mail : khmin@yuhan.ac.kr

_30_



T - ol

o
i}
=
oy

o
)
off

3 o
!

>
=X
N
Sl
>
S
o
M
>
rlr
—10" N
N
X do N -

o,
% P
N
o
2
e
ol

o

=
U
wr o

D, : Initial billet dia
H :Initial billet hei
hy, : Stroke (50% of
D; : Diameter at the

N Minmatar nt tha

¢
|
I

Rl

=
‘ n
o @ 5 3 @M l

Fig. 1 Schematic configuration used in analysis

Table 1 Parameters used in simulation of upsetting test

Parameters Values
AA1100 o = 173.63 ¢ "3 (MPa)
Materials — ———
AA6063 o = 138.00 € "% (MPa)
Initial billet diameter (Do) 9 mm
Initial billet height (H) 13.5 mm
Punch stroke (hst) 6.75 mm

0.0, 0.1, 0.2, 03, 0.4, 0.5, 0.6,

Friction factor (m) 07,08 09. 1.0

3. M&

oh

3.1 EHAlYE EM(sequential analysis)

A5 AE5FF BodgelA thegst nhz}l
2o & 9 7+ g5 o] Adelgt F Alsel o
Sk iR Q] WME EAS dolry] 93l Eo] 7
£o] 10%, 30% 1]l 50% <A< A3, H
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= 3
A% w7 dehel 248,
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m=0.1

10 % 30 %

4514
184

m=0.1

10 %

406
191

Fig. 2 Deformation patterns and maximum pressure for
various friction factor at the reduction in height 10%,
30% and 50% for AA1100(up) and AAGOB3(down)

30 %
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