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a b s t r a c t

An accurate prediction of the burst pressure of cylindrical vessels is very important in the engineering
design for the oil and gas industry. Some of the existing predictive equations are examined utilizing test
data on different steel vessels. Faupel’s bursting pressure formula is found to be simple and reliable in
predicting the burst strength of thick and thin-walled steel cylindrical vessels.

� 2011 Elsevier Ltd. All rights reserved.

1. Introduction

Being inexpensive and possessing high plasticity, toughness as
well as good weldablity, mild steels have become the main pro-
duction materials of pressure vessels such as tower reactors and
exchangers or chemical equipment. The burst pressure evaluation
of vessels has formed the subject of a large number of researchers
to improve design precision for utilizing the maximum strength of
the material.

Christopher et al. [1] examined failure data on various pressure
vessels and compared the frequently used theories for validation
and further use in the design of aerospace pressure vessels. Zheng
and Lei [2] conducted several bursting experiments on mild steel
cylindrical vessels and found inconsistency in Faupel’s bursting
pressure formula. Law and Bowie [3] compared several burst
pressure formulae with test results of high yield-to-tensile strength
ratio line pipes. Guven [4] investigated the failure pressures of thick
and thin-walled copper and brass cylindrical vessels considering
the Voce hardening law and plastic orthotropic effects. Zhu and Leis
[5] made theoretical and numerical predictions of the burst pres-
sure of pipes or pipelines. Since the Tresca yield theory provides
a lower bound to burst pressure and the von Mises yield theory
provides an upper bound, the average shear stress yield (ASSY)

theory was developed for isotropic materials to improve the pre-
diction of burst pressure. Since commercial finite element codes
adopt the von Mises yield criterion and the associated flow rule as
the default plasticity model for isotropic hardening metals, only the
von Mises-based burst pressure of pipes can be determined using
these FEA codes [6e9].

Of several formulae for calculating the burst pressure of vessels,
the Faupel formula is the most popular. Based on hundreds of
bursting experiments on pressure vessels made of Q235-D and 20R
(1020) mild steels and after statistically analyzing the data, Zheng
and Lei [2] stated that the Faupel formula had some errors. They
modified the formula using the data and demonstrated its validity
through comparison of test data on mild steel pressure vessels
having different diameters and shell thickness. Motivated by the
work of the above-mentioned researchers, this paper examines the
applicability of Faupel’s bursting pressure formula by considering
test results of mild steel cylindrical vessels.

2. Burst pressure estimates of cylindrical pressure vessels

For power-law hardening materials, three different theoretical
solutions for the burst pressure (Pb) of thin-walled pipes can be
expressed in the general form [5]
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