Applied Physics S7F#)#, 2018, 8(6), 294-300 Hans X
Published Online June 2018 in Hans. http://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2018.86037

Simulation and Life Evaluation of
Thermal Stress of Ball Valve in High
Temperature Medium Pressure
Steam System

Zhulin Dong?, Jianjun Liu?, Shengjian Yu3

1Equipment Procurement Center of Chinese Navy Equipment Department, Beijing
’China Ship Development and Design Center, Wuhan Hubei
*Dalian Shipbuilding Industry Co. Ltd., Dalian Liaoning

Email: liujianjun_1@163.com

Received: Jun. 3", 2018; accepted: Jun. 20", 2018; published: Jun. 27", 2018

Abstract

Based on the calculation results of the steady-state temperature field, a transient temperature
calculation is performed, and then the thermal stress of the entire valve system is calculated based
on the results of the transient temperature field. For the valve body local concentrated stress up to
278 MPa, the thermal stress of other components are less than the allowable stress of the material.
The fatigue resistance of the valve shell was analyzed.
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Figure 1. Structure of ball valve
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Figure 2. Body thermal stress distribution
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Figure 3. Bonnet-Valve Cover Thermal Stress Distribution
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Figure 4. Ball thermal stress distribution
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Figure 5. Valve stem thermal stress distribution
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Figure 6. Top cover thermal stress distribution
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Figure 7. Bracket thermal stress distribution
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Figure 8. Bottom cover thermal stress distribution
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Figure 9. Body-bonnet connection bolt thermal stress distribution
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Figure 10. Body-bottom cover connecting bolt thermal stress distribution
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Figure 11. Fatigue sensitivity curve
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