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Abstract

O-ring, one of the key component of watertight damper, is analyzed for contact and tensile stresses to
ensure optimal sealing performance. The watertight damper consists of a disk, a body, a stem and an
O-ring. The material of the O-ring that used in this test is Nitrile-butadiene rubber(NBR) with a Shore-A
strength of 70 considering Mooney-rivlin constants. First of all, the amount of bite of disks is displaced
from 1.0mm to 3.5mm. These are necessary to obtain the optimal contact and tensile stresses depending on
the amount of bite. Based on the safety factors obtained by using the measured contact and tensile
stresses, we select the amount of bite that will give the optimal sealing performance.
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(b) Rib-disk Damper

<Table 1> Dimension of watertight dampers

Parameter Value | Unit
Internal diameter of flange body, A | 570 | mm :
. . . a0a 300,00 (mm) T_,;X
Diameter of disk, O-ring, B 550 | mm =
Flange to flange, C 150 | mm (c¢) Streamlined Disk Damper
Thickness of O-ring 10 | mm [Fig. 11 3 Types of Watertight Dampers with
O-ring
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<Table 2> Material properties of stainless steel Density 1122 Kg/m®
Parameter Value Unit | Cio 0.586 MPa
Mooney-rivlin
Name of material SUS316L - constants Cy, 0.147 MPa
; 3
Density 7930 Kg/m Tensile stress 10 MPa
Young’s modulus 193 GPa
Poisson’s ratio 0.3 -
Yield stress 290 MPa
Tensile stress 580 MPa
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[Fig. 4] Equivalent and contact stress of each
damper according to the amount of bite
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<Table 4> Safety factor of disk damper

depending on bite

Bite S s,

amount

1.0mm 0.376 29.762

2.0mm 1.556 7.256

3.0mm 3.587 3.198

3.1mm 3.832 2.996

3.2mm 4.113 2.796

3.3mm 4.412 2.610

3.4mm 4.734 2.436

3.5mm 5.069 2.278
% Lower limit of safety factor of S,., and S, are 3.5 and

1.5
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(a) Equivalent stress of 3.5mm bite
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(b) Contact stress of 3.5mm bite

[Fig. 5] Equivalent and contact stress of disk
damper
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<Table 5> Results of rib-disk damper depending

on bite
Bite S s,

amount

1.0mm 0.061 20.161
1.5mm 1.819 6.472
1.6mm 2.202 5.351
1.7mm 2.639 4.466
1.8mm 3.143 3.748
1.9mm 3.757 3.135
2.0mm 3.868 2.114
3.0mm 17.220 0.524
3.5mm 27.941 0.326

% Lower limit of safety factor of S,,, and S, are 3.5 and
1.5
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[Fig. 6] Equivalent and contact stress of rib-disk
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<Table 6> Results of streamlined disk damper
depending on bite

amount S S,

1.0mm 0.296 38911

2.0mm 1.358 8.678

3.0mm 3.856 3.042

3.1lmm 4239 2.766

3.2mm 4.635 2.528

3.3mm 5.113 2.289

3.4mm 5.790 2.019

3.5mm 6.350 1.840
% Lower limit of safety factor of S, , and S, are 3.5 and

1.5
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[Fig. 71 Equivalent and contact stress of

streamlined disk damper
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