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Table 1 Design variables of arbitrary geometry

Type WIbar] R[mm] | ABS[mm] | DNV[mm] | T[mm]
A 160 17.5 4.96 5.81 6
B 160 25 7.08 7.87 8
C 160 30 8.49 9.25 11
D 160 375 10.61 11.31 13
E 160 45 12.73 13.37 16

Fig. 1 Arbitrary geometry of cylinder for functional valve actuator
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Fig. 2 Mesh generation on arbitrary geometry of cylinder
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Table 2 Mechanical properties of FCD450

. Tensile : Young's : —
Material strength Yield strength Modulus Poisson’s ratio
ASTM
65-45-12 448 MPa 310 MPa 168 GPa 0.29
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Fig. 3 Equivalent stress and stress intensity distribution on cylinder
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Fig. 5 Equivalent stress and stress intensity distribution on a
functional valve actuator cylinder

Table 3 Stress results of functional valve actuator cylinder according
to absolute pressure

Pressure Maximum Maximum

Run Magnitude Equivalent Stress | Stress Intensity
[MPa] [MPa] [MPa]
Initial 16 95.294 99.50
1 17 101.25 105.72
2 18 107.21 111.94
3 19 113.16 118.16
4 20 119.12 124.37
5 21 125.07 130.59
6 22 131.03 136.81
7 23 136.99 143.03
8 24 142.94 149.25
9 25 148.90 155.47
10 26 154.85 161.69
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