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FIG . 22 COMPARISON OF E XPERIMENTAL AND THEORETICAL 
CREEP CURVES FOR CYLINDER (K".~2) WITH INTERNAL 
PRESSURE 13 ton·Win. ~ (0.18 PERCENT CARBON STEEL 
AT 400°C) 

small, but it steadily increases until for the 13 
ton-ft/in. Z pressurE: test there is a f~ctor of 1.6 in the 
strains at 3,000 h between the two theories. 

The isochronous approach gives till' most consist
ent prediction of diametral strain over all the theories 
for this particular mated,,1 al-.'1nys being within 20 

percent of the experimental value. However, it must 
be real ized that the assumption of a shear stress 
associated with a particular strain at any given time 
cannot be exaclly correct if the stresses are vary ing 
with time, and it may be that this themy may not be 
as good for another material or for cylinders with a 
larger k ratio. 

CONCLUSIONS 

It would seem that, with the correlation between 
torsion creep and constant load tension creep duta 
and also with the experimenta lly observed fact that 
the axial creep struin in a pressurized thick-w"llcd 
cylinder is zero, th:lt lorslon creep data is more 
fundamental for designing cylindrical ves3ds under 
creep conditions. 

It can be concluded that for the magnitude of 
creep strains involved in the experimental work 
reportcd in this p;JPcr, account must be taken of \'lull 

thinning of a thick -wall ed cylinder undergoing creep. 

ACKNOWLEDGEMENTS 

The authors wish to acknowledge the Science 
Research Council. who financed this work, and also 
the generosity of English Steel Corporation Ltd., who 
donal ed the material. 

In the cady stages oi this work the late Dr. A.E. 
Johnson was particularly helpful and encouraging, 
and we would talte this opportunity of acknowledging 
hiS assistance. 

This project was carried out in the Mechanical 
Engineering Department of The Queen's University of 
Belfast, and the assistance of the Departmental 
Workshop Staff and Laboratory Staff, in particular that 
of Mr. R. H. Agnew and Mr. N. Alexander, is grateful
ly acknowledged. 

REFERENCES 

{11 R. G. Patton, W. J. Skellon.pp<I..B. Crossland, Till': 

Compari.mll of Ten:-;ion anti TorMoi:'iiiiin, Johnson Memorial 
Volume. ([n press). 1969. 1\ 

l21 R. W. Bailey, "Cre:f'p Relationships and their 
App1i<':Htions to Pipes, Tubes and Cylindrical Parts under 
Internal Pressure." P,oc. lnst. ModI. Ellg., vol. 164, 1951, 
p.425. 

f.31 A. E. John~on. J. Henderson and B. Khan, "Behav
iour of Melilllic Thick-Witlled Cylindrical Vessels or 
Tulles Subjecled to High Internal or Externa I Pressures at 


