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Abstract

This paper derived the computational formulae of burst pressure for thin-walled elbows

and thin-walled spherical shells with arbitrary curvatures, using the finite deformation

theory and the unified strength theory, and considering the intermediate principal

stress, the strength disparity effect of materials and the strain-hardening effect. The

quantitative relationship between the burst pressure of thin-walled elbows and thin-

walled spherical shells was obtained as well. Additionally, this study analysed how the

strain-hardening index, the thickness/radius ratio, the curvatures of elbows, the

strength disparity effect of materials and the intermediate principal stress affected the

burst pressure of thin-walled elbows and thin-walled spherical shells and the burst

pressure ratio. The deduced formulae provide the solution for burst pressure with
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different yield criteria, which is of wide applications and guidance for security design

and integrity assessment of thin-walled pressure vessels.

Keywords:

Unified strength theory Thin-walled elbow Thin-walled spherical shell Burst pressure SD effect

Intermediate principal stress

https://www.tandfonline.com/keyword/Unified+strength+theory
https://www.tandfonline.com/keyword/Thin-walled+elbow
https://www.tandfonline.com/keyword/Thin-walled+spherical+shell
https://www.tandfonline.com/keyword/Burst+pressure
https://www.tandfonline.com/keyword/SD+effect
https://www.tandfonline.com/keyword/Intermediate+principal+stress
https://www.tandfonline.com/action/clickThrough?id=112751&url=https%3A%2F%2Fapp.chemylane.ai%2Fsignup%3Futm_source%3Dtandf%26utm_campaign%3Dads_march2025&loc=%2Fdoi%2Fabs%2F10.1179%2F1432891715Z.0000000001340&pubId=49628878&placeholderId=101378&productId=106765


Related research 

Cited by 

4

Recommended articles

https://www.tandfonline.com/action/clickThrough?id=112752&url=https%3A%2F%2Fapp.chemylane.ai%2Fsignup%3Futm_source%3Dtandf%26utm_campaign%3Dads_march2025&loc=%2Fdoi%2Fabs%2F10.1179%2F1432891715Z.0000000001340&pubId=49628878&placeholderId=1351&productId=106765


Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

 

 

Keep up to date

Register to receive personalised research and resources

by email

Copyright © 2025 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 01072954 

5 Howick Place | London | SW1P 1WG

https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

