et A ers =5 A, A34A A2, pp. 161~166, 2010 161

(St==3D DOI:10.3795/KSME-A.2010.34.2.161
_ o N .
A3} 298 Aolo] FRYAT = AEEA A4
abef =7 . = @ 7
« st A AGE T - FAAT, v FATISka ) AGE BN

Contact Analysis of a Spherical Particle Between Elastomeric Seal
and Steel Surface

Tae-Jo Park™ and Hyeon-Dong Jo'

* School of Mechanical and Aerospace Engineering - ERI, Gyeongsang Nat’l Univ.
** School of Mechanical and Aerospace Engineering, Gyeongsang Nat’l Univ.

(Received August 25, 2009 ; Revised December 16, 2009 ; Accepted December 23, 2009)

Key Words: Seal(A] ¥), Steel Surface(Z~¥ W), Particle(%] A}), Contact Analysis(5Z314]), MARC

EE: P RS A AR A nhAugs e ARE 2] A% Aol agoR AL
A3 G Apolo] EAISHE H99) BEHEAE WABEANY L28 MARCE AHg3tel 843}
glet. o) Axk, Aade] AAL sEdoAe] ST WGP o}F T JF2 vHr) 53, PTFES 2
BAAFTE B A0 B9 2 ERS FRAOR FEAH] £9d Bl ohe AU AA

Folm= GTAPT G AYR 2719 GEHQ1F AFSelol EANALE webA, AU 2UW Abolo] 7
AWt EAT AN Arbvbst I vEebel WAT £ &S HsHom, Bk AAMG
o

g 7RI st

Abstract: Elastomeric seals are widely used in dynamic seal applications, and it is well known that the sealing
surfaces can be gradually worn out. Abrasive wear is known to be the most dominant factor; however, little
research has been carried out on this problem until now. In this study, a new contact problem related to
elastomeric seals-a small spherical particle and steel surface-was modeled and analyzed using MARC. Variations of
von-Mises and residual stress distributions as well as deformed seal and steel surface shapes with seal materials
and interferences are presented. The stress distribution and surface deformation are highly affected by the elastic
properties of seal. For PTFE, the maximum von-Mises stress exceeds the yield strength, and plastic deformation
occurs on the steel surface. Therefore, the sealing surface can also be worn down by sub-surface fatigue due to
intervening hard particles in the sealing surfaces together with the well-known abrasion.
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Fig. 1 Wear marks of sealed steel shaft surface Fig. 2 FEM mesh structure.
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Table 1 Material properties Fie oo

Moony-Rivlin coefficient Cio Cot : 335804003

NBR 0.736 0.184 1

Seal Ll 2.612e+003

PTFE 61.33 15.325 2.239e+003

YOlll'lg'S POiSSOH’S Yleld ::492:003

Material | modulus, rati strength, © 11o0s003

GPa 0 GPa 7.462e+002

Particle | WC 520 0.24 4.16 o
Shaft Steel 200 0.3 1.619

(a) NBR, 50um (b) PTFE, 50;m
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Fig. 5 von-Mises stress distribution at steel surface
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Fig. 6 Principal stress distribution for PTFE ;
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Fig. 7 Residual stress distribution after removing
interference for PTFE
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