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Abstract

The finite element analysis is performed by ANSYS software for the slag door quick-opening struc-
ture, and stress and fatigue assessments are carried out according to the newly standard of “pres-
sure vessel design by analysis—GB/T 4732-2024". Moreover, non-linear contact analysis is carried
out to determine will the meshing part between cover flange and sealing gasket slip, and the normal
and tangential friction on the contact surface of the sealing gasket is obtained. The results show that
the structure meets the requirements of stress limits and there is no slippage between the cover
flange and the sealing gasket. It aims to provide reference for the finite element analysis and assess-
ment of the quick-opening structure in engineering design.
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Figure 1. Finite element model
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Figure 2. Meshing
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Table 1. Basic design parameters
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Figure 3. Design condition-loads and boundary conditions
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Figure 4. Temperature boundary conditions of gasket
B4 BHBREOREH

24. EMIRE

ik 2 S B A v B R, WA 7 B, RXRRAT A SERRIE DL PN B AT LUK AR
Ay e, WRTLLRAYIRNE S, BEEERBON 0.3, IR FMGE AR A2 Al B o E, 4y
BIanE 8 FE 9 Fra, 9858 48 Hefh i B H il 2 (Al AN AEAE VI 1R ORI Sh BB VA A (AR 20 1, 1%
M REAERS A (AL EEAT Y, BEEDAIRE BRI IR A S ONIR R I8 B A2 sl 1 2 o M4 1k
B RE 2SN i 22 2 A BN B, A 10 B, AN B F R AR S i - T AS A A ik )
FIREX 8, v b BRI F2 (8]

DOI: 10.12677/mo0s.2025.147511 19 5 1 A


https://doi.org/10.12677/mos.2025.147511

D: #{ETR
Static Structural
Time: 0. s

A Frictionless Support
[Bl Pressure: 0.1 MPa
[C| Displacement

[D| Displacement 2

Figure 5. Operating condition (—0.1 MPa)-loads and boundary conditions
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Figure 6. Operating condition (0.2 MPa)-loads and boundary conditions
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Figure 7. Contact setting between cover flange and pad
7. BRZERRZ BHEMIZE
Contact Region 37

[ Contact Region 37 (Contact Bodies)
[ contact Region 37 (Target Bodies)

g

Target Body View *3Ox

000 100.00 (mm) X \
) . 000 10000 &

50.00

Figure 8. Contact setting between balls and cylinder flange
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Figure 9. Contact setting between balls and clamp
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Figure 10. Contact setting between sealing gasket and cylinder flange
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Figure 11. The distribution of equivalent stress
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Figure 12. Paths setting
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Table 2. The stress linearization results
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Figure 13. The distribution of equivalent stress after combination
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Table 3. The allowable number of cycles and the fatigue assessment results under operating conditions
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Figure 14. The resultant force at the meshing position between the cover flange and the pad.
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Table 4. The meshing analysis results under design conditions
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