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() The longitudinal stiess throughout the tube is zero.

(h) The eylinder is considered infinitely long, since the center portion is far
cnoteh from the ends to be free of any end effect. The longitudinal
strain, therefore, must be constant with respect to r.

(¢) The pressure required to produce full plastic flow in the tube is given by
Eq. (1), i.e., Py« = 1.08 g log 1 where 17is the initial diameter ratio.
() 1f a cylinder is in the fully plastic condition (subject to an internal
pressure ) and is then subjected to an external pressure, Pe, in order
to maintain the fully plastic condition and equilibrivm, the internal

pressure, Py, must b reased by an amount equal to P,

o Po 4 Pez (7)

1. Elastic region. The portion of a partially plastic ¢ylinder is
considered ;s a separate cyli of internal radius p (clastic-31 1 interface
radius) an cxternal radius b, The vadial stress and theref o internal
pressure at . is equal to that required to produce elastic t v at p.
Yitiows Fone, o o Figu(1):
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strosaos throughout the elastic regls . .+ then obteined from Eq. (8)

Vihe Lamd eguatims
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where p 2 r £ b,
Strains in the elastic region are obtained from the ebove and the generalized
Hookes law.
ayp*

= ap ey = wyr? = (14 p) b7 (1)

oy 0= a0 B (13

(13)

2. Plastic rezion, The plastic portion of the eylinder, i.e. where e < r = p,
may be considered us a separate. fuily plustic eylinder acted on by an inicinal
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pressure equal to —oy, at some radius, ry and an external pressure ey at p.
Therefore, from Eq. (7)

Orp) == Oy - Ty, (H)

where o,,,- cquals - =P, which iz the pressure required 1o produce full plastic
flow in scection considered.

Trom Eq. (4)
T [ ln-’r’ (15
Substituting oy, and o, from Egs. (%) and (15), respectively, into Feg
(14) yiclds for the radial stress at radic- .+ the plastic region.
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The well known equilibrium equatics for a thick-wall eylinder is

Opy = — cry[ 1.08 i
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From Eqgs. (16) and (17), the tangential stress in the plastic regi

b'.! = P2 ‘;
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Civical coeMicicist 1.08 in Eqs. (16) and (18) Jeads:

- f,:,[ ~1.08 In ’r' L 1.08 -
Theuseal v
stisht discon _in e g distribution at the Slastic -plastic interfy
is due to wient varying sorewhat with the clastic—plastic .-
location. H. -, since the crror is small, for the sake of simyp!
can be assuli: it the coeflicient is constant and independent of p.
To determiz. - - strains in the plastic region, it is assumed that th
change in volui M plastic region is elastic in nature and is given by:

=2
lo EqsleEs= ___E_’_L (or -t o0 -+ a2)

Defining ¢ and ¢ in terms of radial displacement 1) and s
values of e:and op and o, from Eqgs. (13), (16) and (1 pectivel
yiclds the following differential equation:
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