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ABSTRACT

Ball valves are used as a key element in the process industries .

The industrial development of valves

has increased steadily, but continued improvement requires high design reliability and long service life.
Currently, the development of high performance valves is not easy because of the lack of relevant technology
in Korea. Valves are being imported at a level of up to 58 percent of the domestic market, which represents
a value of almost 7 million US dollars. Therefore, in this work, the improvement of the design and
performance of industrial valves has been studied in an attempt to achieve valves that will have longer
service life and better output during operation. The structural stability was evaluated using the ANSYS FSI
(Fluid-Structural Interaction) module. Moreover, to obtain maximum product reliability, torque analysis
simulation was performed to compare and experimental results. The simulation results were used to predict
the change in torque by changes in shape, thereby reducing the time and cost of manufacturing a number of

prototypes for experimental validation.
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Table 1 Condition of wear test

.| Diameter of | Radius of Test
Material specimen wear RPM | Load time
Nylon6

PTFE 30mm 8mm 300 7N | 1800s
PEEK

a) Full model
Fig. 1 3-D modeling of industrial ball valve

(b) Inside model
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Table 2 Condition of torque measurement

Material of Rotational Rotational Load
Seat Angle Speed
Nylon6 90°(30~120°) 0.5Hz 500N
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Fig. 8 Results of FSI analysis
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Table 3 Results of torque measurement

Number Max. Torgue(N-m)
1 4.80
2 3.19
3 3.14
4 4.56
5 3.19
Ave. 3.78(+0.74)
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Table 5 Results of torque measurement

Counterclockwise|  Clockwise
| (Ccw) (cwW) Contents Value
Max. analysis .
torque(N-m) 0.81 0.78 Max. Analysed Torque(N-m) 4.26
Max. measured Max. Measured Torque(N-m) 3.78
torque(N-m) 0.89 0.84
g Error Factor(%) 12.78
Error factor(%) 8.9 7.1
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Table 6 Results of optimization analysis
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