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[hixi(rix) + hodo( rix) ][ hi xYi(rax) = ha Yo(rax) ] -
[hixYi(rix) + haYo(rix)][hi xJi(r2x) — h2 Jo(r2x)] = O, (2)
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Yo(ra,
dsn[qz O(:q) - ql(]nYl(rﬂn)] (n= 1,2 -..)° (14)
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To(r)z d1+ dzln(r/r1)+ d3]I1(r/r2),
Tn(r) = d4nJ0( r(In) + dsnYQ( r(ln)'
(1) (12) (9

J.2[Cl3Un(r)+ CxUi(r)+ Cs3Cuor— q3Tn(r)r]dr (n= 01,2 -.)° (18)

(15) U,l(r) (17) (18), Gln, GZn Cn s
U(r,t) C(t)e*
3
[6,7] * ri1= 20mm, ro= 36 mm /
T K= 0112 x 107> m’/s, a = 40 x

10°C", = 10x10°C ", o= 40x10°C">
Ei= 13.7GPa, Ex= 55.9GPa, E3= 13.7 GPa,
Vo= 0.068, Vo= 0.277, V= 0.4,
,123 r 0z . r=ri T(ri,t)= To= 100 Ce r=r2
. h=015m ", .
= (r—ri)/(r2= 1), T= Kt/(r2= r1)°
1 , 2~ 4 .

1) Kardomateas ) .

2) 67 . T=10 :



1241

[6,7] , .
6x10° [T, -0.005 0
——r=0.1 | - | D it ~- -
+t=025 3 2E
E skl —e=r=0.5 oA _____ —2LR--m e ity -
N 4x10 b
S 4 ——r=10 % 3\ - S Ar/
T e et P
R -4f-B\. . A L __
K o
i 2x1075f------- A e NI BAIN S
BN o 7. g e dl p E +r=0.m
W o_6f---- B ki -1 —a-7=01
O - - e ——7=0.25
"""" < Tl —e—-1=0.5
-1x10'5 1 ! L - -8 , o N A—f—‘r=10 .
0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
§ 3
1 U 2 o,
Bf- - g 3
[ !
! ]
% O ------ oo
b 9
R _f---fgfl- oo
2 1
E J: -e—t'=0.025
& -60L@F----------------- —-—7=0.1
q —x—7=0.25
-—7r=0.5
- - . =10, —eol o serT=10
00 02 04 06 08 1.0 00 02 04 06 08 1.0
¢ 3
3 Oy 4 o,
1 2 2 2
R ( T=0.025 0. 1),
ZN 4 ? 0” ’ B
, . Kardomateas
2 (Be o
3) Mathematica Bessel .

[ ]

[1]  Lekhnitskii S G. Theory of Elasticity of an Anisotropic Elastic Body [ M]. Moscow: Mir Publishers,
1981.
[2] Sherrer R E. Filament wound cylinder with axial symmetric loads[J] . Journal of Com posite Materi-

al, 1967, 1( 3): 344—355.
[3] Pagano N J. The stress field in a cylindrically anisotropic body under two_dimensional surface trae



1242

(7]

tion[ J] . ASME Journal of Applied Mechanics, 1972, 39(6): 791—796.

Kalam M A, Tauchert T R. Stresses in an orthotropic elastic cylinder due to a plane temperature dis-
tribution T'(r, 0)[J].Journal of Therm al Stresses, 1978, 1(1): 13—24.

Hyer M W, Cooper D E. Stresses and deformations in composite tubes due to a circumferentia ten-
perature gradient[ J] . ASME Journal of Applied Mechanics, 1986, 53(6): 757 —764.

Kardomateas G A. Transient thermal stress in cylindrically orthotropic composite tubes[J]. ASME
Journal of Applied Mechanics, 1989,56(4):411—417. (see also: Erraa[ J]. Ibid, 1989, 58: 909)
Kardomateas G A. The initial phase of transient thermal stresses due to general boundary thermal
loads in orthotropic hollow cylinders[J]. ASME Journal of Applied Mechanics, 1990, 57(6): 719—
724.

Analysis of Transient Thermal Stress
in Cylindrically Orthotropic Tubes

LING Dao_sheng
( Department of Civil Engineering, Zhejiang University, Hangzhou 310027,P.R . China)

Abstract: The incorrect deduction of equations in the research works devoted to the studies of tran-
sient stress in ¢ylindrically orthotropic tubes and done by Kardomateas ( Journal of Applied Mechanics,

1989, 1990) leads to the wrong results. The errata( 1991) correct the deduction error, but do not give
the right numerical results. All errors are corrected, and the Mathematica is adopted to solve the large
argument problem for Bessel function. A theoretical solution of the transient thermal stresses in tubes

with uniform form is presented, and a numerical example is studied.
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