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Abstract >> The contact pressure distribution and effective contact area at the
metal-to-metal contact surface between the seat and disc of a cryogenic pi-
lot-operated safety relief valve (POSRV) were rigorously quantified through finite
element structural analysis. The investigation revealed that the establishment
of a fully continuous, uniform contact pressure profile—corresponding to a
100% angular contact pressure ratio along a defined circumferential radius—is
a necessary criterion for eliminating uninterrupted non-contact pathways, there-
by ensuring leak-tightness. In circumstances where such continuous contact
cannot be sustained under cryogenic operating conditions, a parametric case
study was conducted to assess the influence of disc geometry modifications on
the resultant contact characteristics. On the basis of these findings, an disc ge-
ometry was proposed, capable of maintaining reliable sealing integrity under
cryogenic environments, thereby providing a viable design strategy for enhanc-
ing the leakage resistance of POSRVs in advanced cryogenic applications.

Key words : Angular contact pressure ratio(d = 221 2t H|), Cryogenic environ-
ment(ZX - 8t7), Leak-tightness(5AHIX|), Metal disc(24 ClA3),
Metal-to-metal contact(24 7t M &), Pilot-operated safety relief valve
(MUY et 2| T W H), Shape design(Y 4 7)
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Table 1. Contact pressures obtained from the structural
analysis in comparison with benchmarking data' for vali-
dation of the analysis method

Load Contact Pressure [MPa]
Conditions Benchmark Error
[MPa] N @ all] Simulation
0.6 351.8 357.3 1.54%
1.4 667.8 670.1 0.34%
1.8 786.2 793.2 0.89%
22 886.2 890.1 0.43%
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