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Sealing characteristics of the static metal seal consisted of a ring-shaped copper gasket and two steel flanges

were investigated. The gasket width in the radial direction was 2mm, 3mm or 5Smm. The contact surfaces of the
flanges were finished by lathe. To clarify the leakage flow paths between the copper gaskets and the steel
flanges, the real contact situation between them was observed by using thin polycarbonate film, 14 m in
thickness. The leakage flow in the radial direction ceased at a contact pressure of about 50 MPa. The leakage
flow along the lathe-turned groove remained even over 50 MPa. The leakage flow rates werce calculated by the
assumption of laminar flow along the turned groove. The calculated flow rates agreed well with the
experimental oncs obtained from the gas leakage tesis. Thus, the contact pressure to reduce the gas leakage rate
down 1o a given range was able to be predicted.
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Table 1 Mechanical propertieés

Tensile Elongation Hardness | Heat
Strength treatment
op[MPa) g[%] HV
Flange
SS400 490 38 238
Gasket 560Cx1h
C1100 212 61 4] Vacuum
Annealing
Ml6 18
—= /S
Tﬁi t=3
34 @
iinh
;J | 928
12 e
$32. ¢34, ¢38
(a)Flange (b)Gasket

Fig.1 Shapes and dimensions of the specimens
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(b) Gasket surface
Fig.2 Profile curves of the specimens

(a) Flange surface
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Oil pressure cylmd:rls i " He (Carricr gas)

Steel ball oy I;L_‘ﬁ from Gas chromatograph
Column —7 e
Upper flange — N( Detecting gas)
[Gaske) = P 1=882kPa
Lower flange —1 :! . F !
15: = N:+He

P :=39%Pa
Fig.3Cross section of the experimental apparatus
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Fig.4 Leakage as a function of contact pressure
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Note : @ : the hollow due to the peak-to-peak
asperities of the flange
@ : the radial scratch of the gasket

Fig.5 The scratch which causes the leakage
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(a) 25MPa

(b) 50MPa
Fig.6 Measured contact marks (gasket width:
Smm)

Contact marks ~\_

Fig.7 Contact marks on the PC f{ilm and how to
measure them
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Fig.8 Measured real contact area as a function of
contact pressure
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Position of contact marks

(a) Gasket width : 2mm
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Position of contact marks

(b) Gasket width : 3mm
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D75MPa.

Ratio of real contact area

Position of contact marks
(c) Gasket width : 5mm
Fig.9 Real contact area at each contact mark
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(b) Gasket width : 3mm
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on the bolt
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300 |
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(¢) Gasket width : 5Smm
Fig. 10 Contact pressure calculated by FEM
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Fig.11 Channel form for leakage calculation

Fig.12 Geometrical Model of Surface Roughness
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Fig. 13 Evaluation of leakage rates
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