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Evaluation of Design Safety for Butterfly Valve

Seung-Pyo Lee*, Kwang-Suk Kim', Byung-Kab Koh™

L Abstract ,[ —

Butterfly valve is a kind of rotational valve which opens and closes the flow of fluid on rotating the disk 90 degrees
in the valve body. In this paper, butterfly valve design safety evaluation which is based on the international valve
specifications is investigated. Both body and disk of the butterfly valve are considered under the normal and pressurized
operating conditions. A finite element analysis is carried out to compute the distribution of the displacement, stress
and safety factor by using ANSYS. On the basis of calculated design safety we offer the design modification and
compare with them.
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Fig. 1 Configuration of butterfly valve

(a) Body (b) Disk

Fig. 2 Configuration of butterfly valve
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Fig. 3 Mesh generation of butterfly valve
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Table 1 Material properties of body, disk
Material name ASTM AS536
Young’s modulus 172GPa
Poisson’s ratio 0.275
Yield stress 345MPa
Tensile strength 496MPa
Density 7200kg/m’
Table 2 Material properties of shaft
Material name ASTM A276
Young’s modulus 200GPa
Poisson’s ratio 0.24
Yield stress 1360MPa
Tensile strength 2025MPa
Density 7800kg/m’
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Fig. 5 Load case of butterfly valve
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(a) Displacement (b) Equivalent stress

Fig. 6 Distribution of displacement and equivalent stress
for case 1
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(a) Displacement

(b) Equivalent stress

Fig. 7 Distribution of displacement and equivalent stress
for case 5
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(a) Before modification (b) after modification

Fig. 9 Design modification for body

(a) Displacement (b) Equivalent stress

Fig. 10 Distribution of displacement and equivalent
stress for case 3
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(a) Displacement (b) Equivalent stress

Fig. 11 Distribution of displacement and equivalent
stress for case 4
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(a) Before modification (b) after modification

Fig. 12 Design modification for disk

(a) Displacement (b) Equivalent stress

Fig. 13 Distribution of displacement and equivalent
stress for case 6
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