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J. Peddieson Introduction
e-mail: jpeddieson@tntech.edu Jones and Holliday[1] recently reported simulations of

clamped circular disks employing a continuum finite element

method and elastic/plastic material models. An interesting conclu-
sion of that work is that using a small strain small deflection

elastic perfectly plastic modéSSSD EPP in the notation ff]) is

a conservative way to estimate burst pressures. Limit analysis-
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Fig. 1 Dimensionless load central deflection curves
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Table 1 Numerical factors for Eq. (1) thickness, andl is the plate diameter.
Limit analysis is most easily performed using SSSD RPP plate

Yield Criterion Tresca [2] Johansen [3] Von Mises [4] ~ _

N 1126 120 25 models, but does not produce complete load/deflection behavior
prior to collapse. An alternative is to carry out the limit analysis
based on SSSD EPP plate models as has been done by Tekinalp
[5] for v=0.5 and by Wu[6] for 0<2<0.5 (v being Poisson’s

Table 2 Collapse loads ratio) using the Tresca yield criterion. This work reproduces Eg.

- o (V) (1) with N=11.26 and provides load/deflection information. A
Material § (MP,) N=1126 =120 i35 typical dimensionless pressure/central deflection curve for a 304
ABC-C 221 0.969 1.033 1.076 stainless stedl/=0.28 plate is shown in Fig. 1. For comparison,
533D . 1452 st Toi2 the corresponding pressure/centra[ deflection curve for a simply

supported 304 stainless steel plate is also shown. In Fipislthe

30488 34 1026 1094 1139 pressurew is the central deflection, anB is the modulus of

elasticity.

based closed-form expressions for collapse loads of clamped uni- . .
formly loaded circular plates exist in the literature. The purpose st€sults and Discussion
the present note is to compare these expressions to the limit loadhe limit load predictions of1] are based on the limit load

results obtained numerically ri]. strength parameter defined therein. For consistency, the qusntity
appearing in Eq(1) must be reinterpreted as being this limit load
Limit Analysis strength parameter. Table 2 shows the valueS fported in[1]

Limit analvsis of axisymmetrically loaded circular plates iSfor the three steels considered therein together with collapse pres-
based on thg idealizatio?l/ of so-callzd “full section” igldin in>ures predicted by Eql) for the three yield criteria. These num-

X - . Y 9 Mperg vary from 70—82% of the corresponding limit pressures re-
which cross sections are assumed to yield as a whole. This yie

; . X . . rted in Table 6 of1]. It would thus appear that Eql) is a
ing mechanism would be exact for an idealized sandwich pl able working equation for obtaining conservative estimates of
consisting of two infinitesimally thin membranes carrying norm

. ircular disk burst pressures.
stresses separated by a core carrying only transverse shéear

stresses. It is, however, approximate for a plate of uniform prop-
ﬁ]r\:\llzsrdln which yielding starts at the top and bottom and proceeﬁ%ferences
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listed in Table 1Sis interpreted as the yield stres$sis the plate Ph.D. dissertation, Tennessee Technological University, Cookeville, TN.

494 | Vol. 124, NOVEMBER 2002 Transactions of the ASME

Downloaded From: http://pressurevesseltech.asmedigital collection.asme.or g/ on 05/25/2018 Terms of Use: http://www.asme.or g/about-asme/ter ms-of-use



