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A Study on the Weight Reduction of Marine
Valves by FEM Analysis

By
Michiaki Ikai, Izuo Aya, Shigeyasu Amada

Abstract

The standard rules of JIS for Marine gate valves are faced to be replaced with new ISO
rules. The main deference between these rules is the flange distance which is required to be
shorter in ISO rules. The new distance might make their stiffness low. If such change is
introduced, it will lead to redesign almost all marine valves. And it is also anticipated to need
much time for their redesign. - Until now, the simplified calculation method has been used to
design marine valves. It is difficult, however, to design more precisely those valves by this
simple method. So the possibility to design them by a computer using a FEM program for the
weight reduction was surveyed.

The displacement and the stress of marine gate valves were analyzed by FEM, and the
effects of a circumferential rib and vertical ribs were investigated. And the effect of bonnet
flange on the displacement was also invgestigated,. Finally, the effect of the wall thickness of the
body on the weight reduction was examined.

The conclusions obtained from above FEM analysis are as follows ;

(1) Partical change of the wall thickness is effective not to lower the wall strength, and

a circumferential rib is effective to keep displacements small..
(2) The body weight can be reduced about 10 % by thinning wall thickness.
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Part of Fig.1 Original Valve After Weight Reduction

Thickness | Weight % Thickness | Weight %
(1) Valve Body 14 mm 28.3kg | 46.5% 11 mm 22.2kg | 40.6
(6) Pipe Flange 26 20.4 33.6 26 20.4 37.3
(2) Bonnet Flange 24 7.8 12.8 24 7.8 14.2
(4)Rib 14 1.4 2.3 14 1.4 2.6
(3) Vertical Rib 14 1.3 2.2 14 1.3 2.4
(7) Guide 16 0.88 1.4 16 0.88 1.6
(5)Rib 14 0.71 1.2 14 0.71 1.3
Total 60.9 100% 54.8 100%
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Position [ Simplified | Experiment | FEM
Model
(nm) (mm) (nn)
A 0. 05 0. 057 0. 055
B 0.02 0. 047 0.040
Fz—-5 RBEEWKIBIEH
Position | Simplified | Experiment | FEM
Model
(MPa) (MPa) (MPa)
C1 22.3 18.5
C2 — 11. 4 17. 0
D1 38.0 —_— 6. 67
D2 — 9.71 7. 34
A ‘ 62. 4 23.5 12. 4
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