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> b(j=1,2) J , ar= a,by=b by

~ bo a’ bo i
b= T (-t 2 (- by
(1b)
B bo b’ by
b= Ty - ) T2 (- B (1o)
1 bo ® bo
Ub(r) = {2( T 2 1(‘;2_ 0 %]Po (a< r< b, (2a)
) bo b’ bo
Ue(r) = {2( TRt T %]Po (by< r< b) (2b)
2
T(r,t) s
U(r,t), J
U(rg t)+ rl U(rr,t)_ U(rrz,t) _ % U(tg,t)+ T T(;,t) G< r<b,(3)
s Vi= JCi+ )T = 5 (1+ )/ (1= )
Vi J i J
(3)
U(r,0) = Us(r), U(r,00/ t=0 (4)
, j. :
j E
=|:(j+ 2;)_+ jlri— 1_—2]_Ti|, (Sa)
' E
J:|:( i+ 2j)r_+ j_lrj—ﬁT}, (Sb)
L= (e ) (5¢)
j (3) U(r,t) Ur(r, t)
Ug(r,t) :
U(r,t) = U(r,t)+ Us(r,t), (6)
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S, 1 G U Tl (7)
r r r r r
Ur(r,0) = Un(r), U(r,00/ t=0 (8)
Ur(r,t) = Un(r,t) + Un(r), (9a)
Un(r,t) = Tr— rT(r,t)rdr+ Cir+ C ri (9b)
¢ ¢
2(6) 3. (§>~_ (9),2
—rlz]E+ - (fE- %: %[—f{—’% —z—ffr] (10a)
Us(r,0) = Us(r,00/ t= 0, ( 10b)
Us(ar )/ 1+ hoUk(a. 1) = 0, (10c)
Us( by t)] 1+ hy Us( b, 1) = 0, (10d)
he = jla( i+ 25), hy = /50 ;+2;), (10e, f)
, Us(r,t) (10b) (10c, d) (10a)
( 10a) Uh, (9) : Ue( 1.t)  Us(r.o)
Hankel :
Us( 5o0) = H[ Us(r.0)]1 = rUs(r, 1) G( "r)dr (11)
Hankel UE(r,l)
Us(r,t) = F()Us( ) G( ), (12a)
_ b .
F( ) = 1\ G inT, ( 12b)
G ir) = 1) Yom Yi(in) ], | (12¢)
LI Ya( ) i (7)
Hankel , (10a) Hankel , (10a)
2F . i : P P
%[ Us (b) + Klh(b) 1= 2 Us (@) + KUs(a)] - ( D)2Us( ) =
1[0 & U
VJZ[ di’ " dtz] (13)
(13) Ue(r, t) (10a) (10c, d), (13)
(13)
N2, 1 dzUiE dzUiTz
— ( i) UE( i,t) = ij|: dtz + dtz] (14)
(14) Laplace . (10b),
vo=- the ——L 0 (15)

(V) +0p
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, P Laplace ( 15) Laplace (9b)
U 1oty = TCDTCL 0+ LT L0,

‘(1) = CR( )+ CR( ),
R = H[r]. 1{’2_ H[1/r],

F=-1+ JV Osm V-(t— )]d

=—T.( )+ 1V ;T;.sin[ Wi(t- H)d
To( % t)= H[T.(r,1)],
S+ )
r(l- )
(12a) (16a),  (10a) :
Us(r,t) = €0 RIFGi( t,r,0) + €& RIFG2( %, r,1) +

T (r,t) = T(r,t) rdr

CLTFG( i ry0),

RIF G ( ,r,t) = RE( L0 F(%)G( i),

RIF G ( Lorot)= RE(CLOF()G( ),

LTFG( orat) = LT( 5 0 F( ) 6( ),
= RI, Rl,= R,F

( 17a) (9a) (6), (4) (3)

Ur.1) = Ci‘{” - RIFG o 'fi,r,t)}+ C"z{%+  RIFG -i,r,t}+

LTFG( crat)+ To(rat) + Un(r)

(18) (5),
Ch Ca(j= 1,2),
T(r,t) ,
() i
(a,t) = 0, (b t)= 0
()
Y(bo,t) = 2(bost), U(bo,t) = U (bo,t)
(13 (5 (19) (20),
C Ch(j= 1,2
1 2 0 dU(l)s((l) 1,1 E,
2( .+ 1)Cl—a_2cz+( 1+21)d—r —U&(a)—l_2
> 250 dUa(b) 2,2 E,
2( 2+ o) Ci- B Co+ ( 2+ 2 ) —ar ons(b)— 1- 2
2 1+ 1) Ci- 2o B ~T(bo. 1) =

bo 1- 2

(16a)
( 16b)
(16c, d)
(16e)
( 16f)

(16g)

( 16h)

(17a)

( 17b)
(17¢)
(17d)

(17, f)

(18)

(19, b)

(20, b)

~T(a,1) = 0, (2la)

T(b t) = 0, (21b)



2 E
2 a4+ 2)Ci- b—gzci- ﬁT(bo,t), (21c)
c}{bo+ RIFG( l-l,bo,t)}+ cé{iJr CRIFG2( 1, bo,t)}+ T.(bo, t) +
CLTFG( 1, by t) + Un(bo) =
2 2 o) 1 2 2
C\ bo+  RIFGI( i, bo,t)/+ C: be T RIFG2( %, bo, t) ¢+ Te(bo,t) +
CLTFG( 7, bo, t) + Us( bo) (21d)
(21) 4 4 Ci,Cj= 1,2
3
T(r,t) = Toe t 0, (22) (.t
, To , >0
, = 1 000, (22) I,
:E = ,
0 i t'
200 GPa, = 025, V= 5000m/s
(b= a)la= 1,(bo— a)la= 05 3 5
4
. = W(b-a) = i( ToE),
3 , T
= Toe_[ N 5
3a (1) 3b (2) \
4 r , ,
IBM. PC 586 60 ,
99%, 2 min ,
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(c) (d)
3 = A TyE),(b- a)la= 1,
(by— a)la= 05,R= (r- a)la, = Vil(b- a)
(1) z=0* (D) z=0*
al (2) =0.5 (2) r=0.5
3)r=1.0 4 3)r=1.0
(3)
e 0 -
ST (2)
_al (1)
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R1 Rl
(a) (b)
4 = J( TE),(b- a)/a=1

(bo— a)la= 05,R= (r—a)la, = Vi/(b- a)
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Dynamic Thermal Shock in a Layered Cylinder With
Initial Interface Pressure
Wang Xi

( Department of Engineering Mechanics, Shanghai Jiaotong
University, Shanghai 200240, P R China)

Abstract: An analytical method is developed to determine the transient response of dynamic thermos-
tress in a two_layered cylinder with initial interface pressure. At first, the initial interface pressure in
a two_layered cylinder caused by a heat_assembling method is considered as the initial condition of a
thermal elastodynamic equilibrium equation. Thus, a thermal elastodynamic solution for a separate
hollow cylinder with the initial stress field is found out by means of a series of simply mathematica
transform. By making use of the boundary conditions and continuity conditions of a layered cylinders,

the solution for the thermal shock exerting an influence on the initial interface pressure in a two_

layered cylinder is also discussed.

Key words: layered cylinder; dynamic thermal shock; elastodynamics



