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Abstract: The valves used to control or shut off the flow through a pipeline can be divided into many different types,
including gate valves, globe valves, and check valves. Globe valves, in particular, have excellent properties, and
because they can easily control the flow under high-pressure conditions, they are generally used in LNG ship and steam
pipelines. In this paper, a method for changing the shape of a seat was suggested to solve the valve leakage problem
from a structural perspective. In addition, the stress distribution and directional deformation were compared for each
model. The suggested models were thus validated, and the optimized seat structure, which includes a self-supporting
capability for decreasing the amount of leakage, was determined.
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Fig. 1 Schematic of globe valve
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Table 1 Material property of SUS 316

Property Value
Density(kg/m®) 8000
Poisson’s ratio 0.27

Tensile Strength(MPa) 515
Yield Strength(MPa) 205
Young’s modulus 193 x 10°

(Unit : mm)
45,0
35,0
25,0

,0

19

Fig. 2 Dimensions of Model 1
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Seat of Model 1
(a) Seat of Mode (b) Seat of Model 2

(d) Disk
(c) Seat of Model 3
Fig. 3 3D and 2D modeling of models
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(a) Model 1 (b) Model 2 (¢) Model 3

Fig. 4 Detailed dimensions at contact area of seat
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Table 2 Number of node and element

Model 1 2 3
Node 44589 52187 48072
Element 18701 23603 20828
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Fig. 5 Mesh information of Model 1
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Fig. 6 Stress comparison of each model
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Fig. 7 Reference point at seat
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Fig. 10 Deformation on axis and hoop direction
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Fig. 11 Schematic of self-supporting effect
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