
Accepted Manuscript

Creep damage and life assessment of thick-walled spherical reactor using Larson–
Miller parameter

Abbas Loghman, Mehdi Moradi

PII: S0308-0161(17)30057-1

DOI: 10.1016/j.ijpvp.2017.02.003

Reference: IPVP 3599

To appear in: International Journal of Pressure Vessels and Piping

Received Date: 16 March 2015

Revised Date: 7 February 2017

Accepted Date: 11 February 2017

Please cite this article as: Loghman A, Moradi M, Creep damage and life assessment of thick-walled
spherical reactor using Larson–Miller parameter, International Journal of Pressure Vessels and Piping
(2017), doi: 10.1016/j.ijpvp.2017.02.003.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.ijpvp.2017.02.003


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Creep damage and life assessment of thick-walled spherical 

reactor using Larson–Miller parameter 

Abbas Loghman, Mehdi Moradi* 

Department of Solid Mechanics, Faculty of Mechanical Engineering, University of Kashan, Kashan, I.R. Iran 

 

Abstract 

Creep damage and remnant life assessment of a thick-walled spherical reactor made of 

316LN austenitic stainless steel (316LN SS) have been investigated. The Robinson’s 

linear damage accumulation rule has been used to obtain damage and remnant life 

assessment in which time to rupture is determined by Larson-Miller Parameter (LMP). 

Due to high temperature, creep is the most significant damage mechanism exhausting the 

lifetime of the reactor. The material properties, except Poisson’s ratio, are assumed to 

depend on the temperature. An analytical solution employed to calculate the stress rates 

followed by an iterative method using initial thermoelastic stresses at zero time to obtain 

effective stress histories and then using LMP to calculate the damage and remnant life 

assessment. It is concluded that the temperature gradient has a significant effect on the 

effective stress histories so that effective stresses are decreasing with time in a uniform 

temperature field while they are increasing in the presence of a thermal gradient. 
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1. Introduction 

Creep failure analysis is of serious concern in many industries such as nuclear reactors, 

petrochemical plants, power generation and aerospace industries [1-4].  
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