Mechanical Engineering and Technology #HLik L2 5$HAR, 2021, 10(2), 165-173 Hans Y
Published Online April 2021 in Hans. http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2021.102019

ETANSYSH A EL T E E BT ZEE AR

EIFFRTRIRTRE B B R

%Hfri‘, mles!, A%’

T MEO Y F R e, WL M
ﬁ&m%ﬂﬁhmmﬁ@Ai WL
Email: qzct99@163.com

Wehs H . 202143 H9H; A HEM: 20214F4H9H; KA HM: 20214F4H16H

R

BEXT R AT BT BT FELR T I B B AT 2 B A N SR BRI BRI, FIFSolidWorksE . =4ER, R
JERAANSYSE A, i &R EERERIATE 3F TOL T KNI AARTE . BSEBRBIRAT A, BRICH &
KRB FEAERIEL S, RiE BRI RS 1214368 MPa, K TEREMEIKIEREE, 4R
BRI A4 A s TUBRAASMEERIGIE Py BE 5L 7135/ TAPRHI VR R BL A o BRAK I B R AR T P AL AL RIB T R AL

FHTCHIZRTCRR; B THERKEZE T AR AE M , 2 O3 R A B A Bk A 22 TR BN 9 2

BISURY, JEEE SRR MR B B A LA T 5B RS R RO, AR SRRy e %
BBt S HRIERESHKE.

X 5in

EMREIRIE, NASEF, ¥, ANSYSHHT

Research on Stress and Deformation of Ball
of Fully Welded Ball Valve of Replacement
Stem Seal with Online Pressure Assembly
Based on ANSYS

Xinxing Zhang}, Yihong Gu}, Jianjun Zheng?

'Quzhou College of Technology, Quzhou Zhejiang
2Zhejiang Furico Flow Control Machinery Co., Ltd., Quzhou Zhejiang
Email: qzct99@163.com

Received: Mar. 9”’, 2021; accepted: Apr. 9th, 2021; published: Apr. 16th, 2021

XESIH: KHE, BUIAL, AEFE. T ANSYS [KI AT 7R & 58 6 W T 25 45 40 F 50 A S Be BRI BR A4 B 3 R AR FE AT 52
D). MU TR 538K, 2021, 10(2): 165-173. DOI: 10.12677/met.2021.102019


http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2021.102019
https://doi.org/10.12677/met.2021.102019
http://www.hanspub.org

KR A

Abstract

Aiming at the fully welded ball valve of replacement stem seal with online pressure assembly de-
signed by a company, the three-dimensional model is established by SolidWorks, and then the
ANSYS software is imported to analyze the stress and deformation of all welded ball valve under
three working conditions. According to the experimental data, the maximum deformation of the
sphere occurs at the edge of the flow channel, and the maximum stress of the sphere occurs at the
root of the rotating shaft on the sphere, which is 368 mpa; the maximum stress is greater than the
sphere of material yield strength; the local stress concentration is occurred. While the stress of the
outer wall of the sphere and the inner wall of the flow channel is less than the allowable stress of
the material. The maximum deformation of the ball occurs at the edge of the flow channel; the de-
formation of the sealing surface is larger. Due to the effect of the medium under the maximum
pressure difference, the deformation of the ball on the contact side of the inlet valve seat and the
medium is more obvious. The results show that the local stress concentration can be improved by
appropriately increasing the fillet radius at the root of the ball shaft. This study can provide a ref-
erence for the design and manufacture of all welded ball valve.
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Figure 2. Full welded body ball valve dynamic drawing
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Table 1. Name of all welded ball valve parts
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tem Part Name tem Part Name tem Part Name tem Part Name tem  Part Name
1 Stem gasket 7 Alignment bearing 13 Seat insert 19 Seat grease injection 25 Ball
2 Stem O-ring 8 Cap screw 14 Seat ring 20 Screw
3 Stem bearing 9 Adapter plate 15 Seat O-ring 21 Body
4 Thrust bearing 10 Gland 16 Spring 22 Drain plug
5 Pin 11 Stem grease injection 17 Seam line 23 Block pin
6 Stem 12 Antistatic spring 18 Cap 24 Trunnion block
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Figure 3. 3D model and meshing of sphere
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Table 2. Chemical composition of materials
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C Si Mn S P Cr Ni

0.15 max 1.00 max 1.00 max 0.030 max 0.035 max 11.50~13.50 0.60 max

Table 3. Mechanical properties
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Figure 4. Opened instantly conditions
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Figure 5. Closed moments conditions
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Figure 6. Pressured conditions
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