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Abstract : In this study, structural analysis and optimal design of several shapes of valve body were

performed to derive the optimal shape of valve. The structural safety of the development angle valves

was determined through the fluid-structural interaction analysis for the optimal shape valve. The material

of the valve body is STS304, and the safety factor is obtained in comparison with the allowable stress.

As a result of the analysis of the optimal shape valve, the safety factor was 2.44 and the valve was

safe.

Comparing the structural analysis results with the fluid-structural interaction analysis,

the stress

increased by about 41.3% in the case of the interaction analysis. For the optimal shape valve, the mass

was reduced by about 25% compared to the original valve model.
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Table 1 Material properties of angle valve

- : Yield Tensile
Description | Material Strength Strength
Valve body | STS304 205MPa 520MPa

()
| Original valve model
: case |
Structural
Analysis : 15* modified model
Stability s case ||
evaluation
| | 2" modified model
: case I
» Shape Optimal design
Final model selection
Design :case IV
change +
No ..’____..---"'F'i;w—st ructu..rgl""‘-- —
analysis :
stress < Yield )
T~ strength
‘r"e;"-_. o
(o )

.

Fig. 1 Process and method of study
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(b) boundary condition

Fig. 2 FE modeling and boundary for Case I model
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Fig. 4 FE modeling for 1st modified valve(Case II)
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Fig. 5 Stress distribution result of valve(Case II)
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Fig. 6 FE modeling for 2™ modified valve(Case III)
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Fig. 7 Stress distribution result of valve(Case III)
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Fig. 9 Stress distribution result of valve(Case IV)
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Table 2 Stress analysis results of angle valve
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Case 11 117179:%68%/ 9143 | 22 | stable
Case 11 117179%7712/ 4360 | 47 | stable
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(b) FE modeling of fluid part

Fig. 10 Valve modeling for  fluid-structural
interaction analysis
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distribution

Fig. 11 Stress

fluid-structural interaction analysis

Table 3 Results of

analysis

fluid-structural  interaction

Stress(MPa) S.F.(safety factor)
SA FSI SA FSI
Valve 59.46 | 84.07 |3.45(stable)|2.44(stable)

SA : Structural Analysis,
FSI : Fluid-structural interaction analysis

Part

27 we e HUGE A2 U 4 Ak B
==

84 MPa® U}Eh A
I FHAE F53] E01E° 50MPa |3t

o] AFAE YIBrel Aa
sho] TN 2 %? .
4% 4A deolEE Fu 0
A g 4 A, AAARI 2442 A
ol on, waTEA T naste] f57
QAN A go] o 413% FTrerTh et
A, WE RAE 2SR A9 AN e Ba

oi
i
N
il
2 L

o A3E =E3dor & & F Y. FF
NAFE A F A5HIE 53k s Ao}
o] AATA EAo] BT Ao, =E3 FHF
A WHol AHAe %xy] 2do] H|ste] F 25%0°]
Aol A= A& #H3gnt

References

1. B. R. Park, M. R. Lee, K. N. Jang and E. S.
Back, 2015,
Orifices Attached to Indoor Hydrant Discharge
Outlets", J. Kor. Inst. Fire Sci. Eng., Vol. 29,
No. 3, pp. 6-12.

(https://doi.org/10.773 1/kifse.2015.29.3.006)

2. B. R. Park, K. J. Yun, K. N. Jang, J. U. Choi
and E. S. Baek, 2012, "A Study on the
Decompression  Performance by the Orifice
Diameter", J. Kor. Inst. Fire Sci. Eng., Vol. 26,
No. 6, pp. 57-63.
(https://doi.org/10.7731/kifse.2012.26.6.057)

3. S. H. Lim, 2017, "Development of Check Angle
Safety Valve for Residential Gas Piping", Industry
Promotion Research, Vol. 2, No. 1, pp. 9-13.

4. S. N. Yun and I. S. Park, 2014, "Endurance of

Valve with a Multi-bender PZT
Actuator", Journal of the KSPSE, Vol. 18, No. 2,
pp- 31-36.
(https://doi.org/10.9726/kspse.2014.18.2.031)

5. C. M. Kim, S. J. Park and G. M. Kim, 2017,
"Development of Multi

"Performance of Decompression

Pneumatic

Sample Array System

J. Korean Soc.
Precis. Eng., Vol. 34, No. 1, pp. 59-63.
(https://doi.org/10.7736/kspe.2017.34.1.59)

6. J. J. Choi, 2020,
Design for the Industrial Valve",

Based on Pneumatic Valve",

"Flow Rate Control System

Journal of the
KAICS, Vol. 21, No. 1, pp. 387-392.

7. 1. S. Son, S. H. Ha, G. L. Kim, J. S. Yu and S.
G. Sim, 2019, "Dynamic Behavior Evaluation of
Bellows Type Piping System", Proceedings of the
KSPSE Spring Conference, pp. 160-161.

SHAAHZ YR M24H M52, 20204 108 53



	구조해석을 이용한 공압식 앵글밸브의 형상 최적설계
	Abstract
	1. 서론
	2. 해석모델 및 연구방법
	3. 해석결과 및 고찰
	4. 결론
	References


