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Research on Sealing Characteristics of Tank Flange O-ring
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Abstact Using ABAQUS finite element analysis software, a finite element analysis was conducted on the
GH4169 alloy O-ting (referred to as O-ring) of a spacecraft storage container. The effects of different compression
ratios, sizes, and coating factors on the rebound and sealing performance of the O-ring were explored. The results
indicate that compression ratio is an important influencing factor on the rebound characteristics of O-rings , and there
are significant differences in the rebound amount and rebound rate of O-rings under different compression ratios. The
dimensions of the O—ring structure (outer diameter, wall thickness) have a significant impact on contact stress and
other contact properties. Adding coatings can help increase the width of the contact surface , but the contact stress will

be reduced. Therefore, the selection of sealing rings in flange sealing design needs to comprehensively consider

factors such as compression, structural dimensions, coatings, etc.
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Fig. 1  Schematic diagram of sealing structure for a certain
aerospace pressure vessel
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Tab.1 Material parameters used in finite element analysis
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Fig. 3 Boundary setting
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Fig. 4 Plastic strain cloud map of O-ring
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Fig. 5 Rebound rate variation curve of O-ring with d=5 mm

0.40+
—=—=0.3mm
0354 —* =04mm
—a— =0.5mm
0304 —v—1=0.6mm
+— =0.7mm ./u
é 0.254 -/./
B /_/
% ’ . ././0/
05| o— , . \
2 B
= M = v v
0.10+ I " ———¢ — o b
0.05 . : i : : .
2 o 15 20 25 30
TR 5/%

El6  d=6 mm ) O IR [A] 3R AR ] 28

Fig. 6 Rebound rate variation curve of O—ring with d=6 mm
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Fig. 7 The influence of outer diameter on the maximum and

minimum contact stress of O-ring
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Fig. 8 The influence of outer diameter on the distribution of

contact stress of O-ring
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Fig.9 The influence of wall thickness on the distribution of

contact stress
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Fig. 10  The influence of wall thickness on contact width
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Fig. 11  Comparison of compressive load and displacement of

coated O-ring
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Tab.2 The maximum load required for O-ring
compression and the relative increase rate of load
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Fig. 12 Comparison of contact stress after coated O-ring
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