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Structural Analysis of Hydraulic Valve Meter
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Abstract Existing hydraulic valve meter used in industrial fields precise pressure measurement gives inconvenience
in precise measurement due to manually regulated pressures. In order to improve this inconvenience, the
hydraulic valve meter was designed by using automatic design program CATIA and structural analysis of the
designed hydraulic valve meter was conducted and internal water leaking, stress, strain and total deformation
were obtained by applying three dimensional finite element code ANSYS. These results will be provided to
develop new concepts of hydraulic valve meters as fundamental data.
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[E 1] A135-5GP(KS D3562) E4%]
[Table 1] Definition of A135-5GP(KS D 3562)

Structural

Young’s Modulus 62720 Pa

Poisson’s Ratio 0.29 Pa
Density 7850 kg/m*

Bulk Modulus 49778 Pa
Tensile Yield Strength 2.2e+08 Pa

Shear Modulus 24310 Pa e
Tensile Ultimate Strength 3.8¢+08 Pa (38 2] 50A WH 3-2(Sbar)
[Fig. 2] 50A Valve stress(5bar)
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[Fig. 3] 50A Valve strain(5bar)
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[Fig. 1] 50A Valve mesh

[® 2] 74 ¥4
[Table 2] Mesh generation

Domain Nodes Elements
Default

X 57,582 30,562
Domain

[{0] 18 e
[ . E—]

% 2 ~ 9 102 50A WHO] &2, MFE, FWF [ 4] 50A W2 ZW3EKSbar)
o] Aagke yEpdct [Fig. 4] 50A Valve total deformation(5bar)
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[Fig. 5] 50A Valve stress(11bar)

[O2 6] 50A WH W E(11bar)
[Fig. 6] 50A Valve strain(11bar)
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[O% 7] 50A WE ZFHYP=K(11bar)
[Fig. 71 50A Valve total deformation(11bar)
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[Fig. 8] 50A Valve stress(15bar)
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[32! 9] 50A W= WAFE(15bar)
[Fig. 91 50A Valve strain(15bar)
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[Z2! 10] 50A WE Z3J=K(15bar)
[Fig. 101 50A Valve total deformation(15bar)
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2.2 300A gl

22 112 300A WHEO} mesh FAFS L) 9lom
B 33} o] 422917019 AAT} 21,4957]9] @A4E LA
gl gk

[ 13] 300A ®WE H3E(5bar)
[Fig. 13] 300A Valve strain(Sbar)
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[Fig. 11] mesh

[# 3] =4 34
[Table 3] Mesh generation

Domain Nodes Elements
Default 42,291 21,495
Domain

18 12 ~ 13 208 300A WHO] &, HIYE, & [32! 14] 300A WE Z¥3=k(Sbar)
waere] Aulghe Lebd) [Fig. 141 300A Valve total deformation(5bar)

[Sre)
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[22! 12] 300A BE -3-(5bar) [ 15] 300A YE -3-2(11bar)
[Fig. 12] 300A Valve stress(5bar) [Fig. 15] 300A Valve stress(11bar)
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[3% 16] 300A WH H3E(11bar)
[Fig. 16] 300A Valve strain(11bar)

[O2 171 300A W= FHEZK(11bar)
[Fig. 171 300A Valve total deformation(11bar)
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[23 18] 300A W= -3-2(15bar)
[Fig. 18] 300A Valve stress(15bar)
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[T22! 19] 300A WE HFE(15bar)
[Fig. 19] 300A Valve strain(15bar)
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[22! 20] 300A W= ZE&2E(15bar)
[Fig. 201 300A Valve total deformation(15bar)
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[E 4] 50A w2
[Table 4] 50A Valve

5 (Pa) HI3E FHBEm)
Sbar 1.322¢+08 | 0.0006608 56.348
11bar 2.908e+08 | 0.0014537 123.96
15bar 3964e+09 | 0.019824 1690.4
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[E 5] 300A W=
[Table 5] 300A Valve

(2) o] o3t Aol ol R 4] 5]
Sbar, 1lbar, 15barS a45}9ic) a4 Ax} 50A2]

SYRIPy) | WMIE | FHIFm) 73 Sbar, llbare 18] Qbe] Folegh
15bard 7-¢ =z o] WA 300A2] 7% 1lbar,
Sbar 2.276e+08 0.001138 11593 15bare] <. Zello] uANEI] o o ThAO] oF
11bar 5.007e+08 0.002503 255.04 HAIFA] gfo] =Agke] A o] "asith
15bar 6.829¢+08 0.003413 347.78 () FFFe] sk sfol o] shehpel A doju=
dl e 2u M| Mk utelZo] £z

[e]

gfolxlE JrollA Al e & 4 ATk
[ 6] 50A W=

[Table 6] 50A Valve

oy | TESE | B8 | SESA WA | 4 References
I () (Pa) (%)
[1] Che heechang, “ Introduction to CATIA V5”, Pearson
Shar | 1322e+08 | 38ev0g | [22CtOB3BENOB oy ‘
*100 = 34.789 Education Korea Ltd., 2002.
[2] ANSYS User's Manual Ver.12.1, ANSYS Inc., 2010.
2.908¢+08/3.8e+08 R
Ilbar | 2.908e+08 | 3.8e+08 100 = 76,596 ¢ [3] Park chulwoo, Hong chulhyun, “User Guide of ANSYS
Workbench®, Intervision, 2008.
15bar | 3.964¢+09 | 3.8¢+08 3.964¢+09/3.8¢+08 | 51-8-5- [4] Lee jongsun, “A Study on the Optimum Shape of Rope
: ‘ *100=1043.157 | 223} .
Brake”, TRANSACTIONS of KSMTE, Vol.14, No.l,
pp.101-107, 2005.
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