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Design of seals for mechanical system
under ultra high pressure

Seung Hyun Cho’, BoungKwan Lee’, Chung Kyun Kim®, Young Gyu Kim"
"Department of Mechanical and System Design Engineering, Hongik University
“Institute of Gas Safety Technology, Korea Gas Safety Corporation

Nomenclature

U, @, : Constant of PTFE

K : Initial Bulk modulus

J : Volumetric ratio, J= 1,443

A1, Ay, A3 1 Main elongation ratio
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Table 1 Mechanical properties of brass and aluminum.

Matenals .
) Brass| Aluminum| PTFE
Properties

Elasticity module,
GPa
Density, kg/m® [82390| 3960 {2,190

Poison's ratio 0.35 022 -

101 370 0.46
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Fig. 1 Complex seal for ultra high gas sealing
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Fig. 2 Boundary condition and finite element analysis model
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Fig. 3 Maximum cauchy stress and strain distribution of complex seal(Model I) with
gas pressure of 180MPa.
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Fig. 4 Maximum cauchy stress and strain of o-ring in complex seal(Model 1)
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(a) Normal stress distribution (b) Strain distribution
Fig. 5 Normal stress and strain distributions of complex seal(Model II) with gas pressure
of 200MPa
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Fig. 7 Normal stress and strain distributions of complex seal(Model III) with gas
pressure of 200MPa
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