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on Contact Behaviour Characters of High pressure Wearing

using Finite Element Analysis
Dong Yul Choi - Young Bae Ko * Chung Kyun Kim
Tribology Research Center, Hongik University

Abstracts - Piston seal is a device designed to prevent leakage in split connecctions or

between relatively moving part. Contact force,

critical pressure at which extrusion occurs,

leakage rate, fluid film thickness and friction force have been analyzed for some design
parameter such as clearance between cylinder wall piston, depth of rectangular groove and

pressure of sealed hydraulic fluid. In this paper, we -analyze displacement and stress of
Wearing by finite element analysis to understand Contact Behaviour Characters.
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Material type 915 Polyester Fabric
Young’'s modulus, MPa 10,700
| Possion’s ratio 0.34
Mass density, kg/m’ 1630
Thermal expansion coefficient
. 54
at 20C #m/m-K
Thanal conductivity, Wm - K 0.56
Specific heat, J/kg - K 1,000
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(a) Anlysis model of an Wearing

Ol Side

(b)Boundary condition
Fig. 2 FEM model and boundary condition
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Casel 856.7 856.8 875
Case2 986.1 986.5 987.3
Case3 1404 14123 14125
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Table 3-3 9|2 54 vt st &F A
7t doigdel 283 von Mises oL

0.05 595.9 597.6

0.1 595.9 599
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Fig. 3-4 9289 4E5%F &= ¥ w&
von Mises H)$3

Table 3-4 B 28] &5of wel o3

288 von Mises H &8

01 595.9 596 586

05 5959 596.5 599
1 595.9 597.6 600
3 595.9 597.6 600.2
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Casel 0.1855 0.1857 0.185
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AXg z71de st2AS7 oy 2y B3
glo] Hd ¥HFL 0.18%6mm FE2 Wds] Ho
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Maximum displacement
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-
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0.00 0.02

Table 3-6 J£E9 &F
Aol 2AzE §

ol wa}
w o] 2}

BO
o

0.01 0.1855 0.1857 0.1846
0.05 0.1855 0.1857 0.185
0.1 0.1855 018573 0.1851

361



gol mebd Hu wAF) FARE FYE
vhebdio,

o159 H4AHE ANE Table 3-79] 4
& 29, doiYdA 24 Ay wARe 7
2EY 985 $E0 o8 9B& vru:

A E

23 A TP @AFLS 3m/solA
01857mm7} HAF e} 71 2 @gi ko) WA,

Fig. 3-1001A4 ®MAEF AdH Ale]g YE
ZFL 02mm, wtEAFE 005 H2E =
3m/s, H1tE o] 0~800barY 7ol o] Pl
A ddE Hd ¥9F Zr|E 28 2E
237 449 299 g¥ 2E2a7 F4H
7359 F7Hx e @ S ARE AXsT QU
A714 delzEe FHLd AHE P dd
A= doiygel Zele Hd HYFL 2EY
28237 A48 Z49 0187mm, ¥ 2
E2azk A4d B4 01853mmE A9 T

.

«=u— Install

0.1865

E ~—e— Stroke
] - 0.1860 —a— Return stroke

o
2 So1ess
§ =

13}
_§_201eso- A
2. 'C ’ -t
28— 01845 ’
=] ,g. o

i

g '3 0.1840 )
E Bores
Z <

Q
= S 04830 a

8 o1a25 . . . . . .

0.0 0.5 1.0 15 2.0 25 3.0
Velocity, m/s

3 A

Fig. 3-9 9]2E 9 45% &£ ¥std &
Hg ¥ %

Table 3-7 H2E 9 £x w} HojAeqA
24 A WP

0.1 0.1855 0.1855 0.183

05 0.1855 0.1855 0.1847
1 0.1855 0.1856 0.1848
3 0.1855 0.1857 0.185

A eI T o] AL doF e J1AH BE=
7b dgd 37 " Ao doge &F
A AxE AF A4 2 F e A4S
A A gt

o
2

—n— Install
—o-— Stroke
—4— Return stroke

<)
Y
o
=

o
-
®
o

Maximum displacement
to the horizontal direction, mm

e
&
©
8 »
8
8
8
g

Pressure ratio, %
Fig. 3-10 #loi”dd] Zale ¢EdAe #E AHd
~ a9

4.4 &

ALY 3T L dFoolee #FFARA &
Zolu AAA, #A 4% T APAHY 2
FE vAE YAFFoz 4D Sy F
25 AATL o]FolAel @t} F, AAA A=
of dX1€ ISU Alzde] dFHE FE3 1
e 247 # FEH, ¢ FERS A2
7b& Abole] FA A A dHAH e BRI
A% FHAY AN2d FHL Wud T
ARHAI o]RE g WY FH2EeE
289 Aoz fre] YA oF, HAA
L89S 5% 23 B¥E H2EY GHA
€ el € =89 x4z Ha LB
3 02mmE FR e Aol H2Ee WA
o o% &4& Ha3 AdF UE o)A
Ao, BR 7t vtAAFE A A
o] $g3 WFFFAUAA FYsict. HA I
289 o £59 3m/sETE AR #
B3 vd I2EY &S 1A FHAH9
SEF T3E Aol Fodt

362



o

nEd

[1] Botto, P., Dragoni, E., and Strozzi, A,
"Finite Element Redesign of Reciprocating
'PTFE’ Rod Seals,” Proc of 13th BHRA
Conf., pp673~678, 1992

{21 Belforte, G. Raparelli T. and
Velardocchia, M., "Effect of Mounting
Tolerances on Pneumatic Cylinder Lip Seal
Friction Forces,” STLE, Vol. 50, No. 11 pp.
841~845, 1994

[3] Rober V. Brink, Daniel E. Czernik, Leslie
A. Horve, "Handbook of fluid sealing,”
Macgraw-hill, pp. 12.8~12.9, 1993.

{4 Amidge, R. G. C., "Mechanics of
Polymers,” Charendon Press, 1975.

[5] MARC Analysis Research Corporation,
Computer Program MARC, California,
USA.1994

363



