
quired to cause this change in curvature from an 
original out-of-roundness (Co) to an out-of-round- 
ness (e) is: 9. 

M = (3EI/2a)(eo - e) (5) 

where E is Young's  modulus and I is the cross- 
sectional rigidity per unit length. 

The incremental change in bending moment  
( d M / d P )  with a change in pressure can be ob- 
tained from the Mayer-Mita  solution for rigid- 
specimen geometry, which for e < 0.05 in the pres- 
ent notat ion can be written: 

M = 0.5ePa ~ (6) 

from which 

d M / d P  = 0.5ca 2 (7) 

Substi tut ion of eq (7) for e in eq (5) and solving 
for M yields the required solution: 

3EIeo 
M - [1 - e x p ( - P a S / 3 E I )  ] (8) 

2a 

from which the resulting bending stresses are ob- 
tained from Sb = M d / 2 I ,  where d is the specimen 
wall thickness. For P --~ 0, solution (8) approaches 
eq (6) for rigid-specimen geometry. 

Equat ion (8) may  be compared with the H.L.S. 
solution for a circle with nominal radius (ro), with 
the out-of-roundness described by: r = ro + 
6 cos 20, given by: 

M = 3EI6/ro2[1 + 3EI/Pro3] -1 (9) 

With the bending moments  proportional to 
Young's  modulus of elasticity, the present solution 
is of special interest in the strength testing of re- 
fractory oxides, I~ carbides and similar hard ma- 
terials. For instance, for specimens of a luminum 
oxide with E = 60 • 108 psi with nominal radius of 
1.000 in. and a wall thickness of 0.05 in., an in- 
ternal pressure of approximately 1,500 psi is re- 
quired to cause tensile fracture at  30,000 psi. For  
an out-of-roundness eo = 0.001, the bending 
stresses at  this pressure amount  to 1,240 psi. 
These stresses represent an appreciable fraction of 

* This approximation is valid for a wall-thickness <10 percent radius of 
curvature. For long specimens E is replaced by El(1  -- v ~) where v is 
Poisson's ratio. 

the fracture stress and, if neglected, may  cause an 
appreciable scatter in the strength data  obtained. 
On the other hand, for similar specimens of graphite 
with E -~ 1.5 • 106, at  an internal pressure of 250 
psi to give tensile failure at  about  5,000 psi, the 
bending stresses amount  to only 38 psi, and can be 
neglected to a first approximation. 

For purposes of comparison, the L.H.S. solution 
for ~ = 0.0005 in. for the above alumina and graph- 
ite specimens yields values for the bending stresses 
of 1,000 psi and 18 psi, respectively. These values 
are somewhat lower than  those based on the present 
solution, presumably because of the basic difference 
in specimen shape. 

C o n c l u s i o n  

I t  is concluded tha t  strength testing by means of 
internal pressurization of thick-walled tubular or 
ring specimens made of materials with high values 
of Young 's  modulus of elasticity requires close 
dimensional control in specimen manufacture.  
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E R R A T A :  

A Photoviscoelastic Analysis of Time-dependent Stresses in a Polyphase System 

by R. M. Hackett and E. M. Krokosky 

I t  has been brought to our attention that eq (11) on 

page 541 of  the December 1968 issue of E / M  is in- 

complete. Equat ion  (11) should read as follows: 

n 

q, jFo + i~_1(1/3,0 F~ + ( 1 / ~ j )  
= e l ( P )  - r  1/~ 
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