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Displacement, stress and strain in two-dimensional problems

of solid and hollow cylinders

Yasuo HARAYAMA, Rayji YAMADA and Fumio IZUMI
Division of Reactor 3afety, Tokai, JAERT

{Received June 23, 1976)

Axially symmetrical two-dimensicnal problems in calculating stress
and strain for solid and hollow cylinders ave importanl in material
strength of various equipments in nuclear tecnology.

‘The present report arranges the relationships of displacements,

!
stresses and strains under plane stress, Lame's condition and plane
strain of two-dimensicnal problems, taking into account elastic and

thermal strain.

The arranged relationships are shown as tables.
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Notation

Cylindrical coordinate.

Normal stress components in cylindrical coordinate.
Components of displacements pararell to coordinate axes.
Strains in r-, 06—, and z-directioms. |

Modulus of elasticity in tension and compression.
Poisson's ratio.

Coefficients of thermal expansion.

1) Pressure acting on outside surface of solid cylinder.
2) Pressure acting on inside surface of hollow cylinder.
Pressure acting on outside surface of hollow cylinder.
Pressure acting on end surface of solid cylinder.
Pressure acting on end surface of hollow cylinder
Radius of solid cylinder,

Inside radius of hollow cylinder.

Qutside radius of hollow cylinder.

Temperature
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Co{1+v) (1=-2v) R By 1—2v
Ev _ a/NT
g _ = (er+ et)— E

(1) (1=2v)
tkpoh s,
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R ERIZ,
, .
. H Py Pi 1]—v Ry
¢y (1—v») (1—v) Y = + T '/P;i aNTrdr
(311)
R R} Po—P 2 Eo B
_ i i d
Ca (1+%#) Ty +(1+v) T /1;1 a/NT rdr



R e i I

T

JAERI-M 6626

4 EBNEENBIOE
41 FEE
FEEO—BEE (25 ) RTEZ5NE, THLS,

1+v 1 c
—f aATrdr+c1r+--?~
11—y r r

u =

THoo

4 1A HEOES
FEHEOEMNOBEICI I HTROLEIEHERATICEKED. HEOBEOEN,

L+

1—v¥

(1+¥)(1—=2¥%) r R
— B /D’ aATrdr

u=

i r
— [ aATrdr +
r [

—(1+V)(1—~2V)r% _ (41}

MEKFL, CORBONEERMLS, ENEEOBEREREE S TIROIIITENBREZINE,

1

[+» 1 r B
(——.0 aATrdr+-aAT+(1—2V)IF_f aANTrdr )
r 0 , 0

]—v

£ =
r

P;
- (1+”)(1—2V)'E—
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gr__.l_y.._rz /0' aMNTrdr +: ? ‘/(; aNTrdr — P,
E R 1 r .
o, = ._1_5/' a NTrdr + B _._E/. aATrdr—EaAT—Pi > (42)’
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RE — R? Im—Pi+1+v R?
r(R§—R?) E 1—» r(R§ —R%)

—(1+v) _g%uaémrdr (4.3)

kT g, coRponENLS, EANEEOBER( 14 ) 2F5T, ROLHIKENREZXN
%o

N
1+ 1 r (1—2v) r*—R% | R
€ =TT { aAT - ‘/;:.i aTrdr + () _{i alTrdr ]
+(1+U)Rﬂ{(1~2v)r2—ﬂé} Pi_(1+y) RE{(1-2v) P =Ri} P
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Table 1

Notation

Ty,

u,

Er’

Tt,

Cg

v, W

Et,

£z

ae

'

..

.

Cylindrical coordinates.

Normal stress components in cylindrical coordinates.
Components of displacements pararell to coordinate axes.
Strains in r-, 9- and z-directions.

Modulus of elasticity in tension and compression.
Poisson's ratio.

Coefficient of thermal expansion.

1) Pressure acting on outside surface of solid cylinder.
2) Pressure acting on inside surface of hollow cylinder.
Pressure acting on outside surface of hollow cylinder.
Pressure acting on end surface of solid cylinder.
Pressure acting on end surface of hollow cylinder.
Radius of solid cylinder-

Inside radius of hollow cylinder.

dutside radius of hollow cylinder.

Temperature-
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