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Sii=wyLg; —wsLy, (7.10)
Sy =wely; —wi Ly, (7.1D
Sgi=w Ly; ~wyLy; (7.12)

Hiri=1,283, M (7.10) FI#EH w, fl w,, HE, RIOHE 7.10 H

Sij=wyLg;—wsLy;

MLRF (7.10) Bl w,,we, 250, M (7,11 1 (7,12) S HiBBws,w: §l wi,w,,
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WH i) APRHAERIL, 2, 3. FHIME YN, w, WH 6 fEBK
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: L13L32_L12L33 LuLsa"anLsx szLsx‘ L11L32

S12Lgy—8y3Ls, - _ Sanl SuLsg _ SuLaz SIZL31 (7;13)

Lzsta"Lzstz LzsLsx—LuLaa L21L32_L22L31
BERw RS, I (7.13) B 6 A ERRRLBMERER,
LT (7.13) , w, flw, WA 6 AFER, XFEXNw! +wiRITATE6AAER

{ Sssle—SszLxs }2+{ Slszx SuLzz }
Lzale"‘Lzles L 2L21"L31Lzz

BN T B i ety A e

7.7 FHRESRE M RIKESL ™ Wk, AExFRikE LS,HTIS,SH %,
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AP RARNFUA TR EAYH S LA TEHN., AT’ 7.9 28 LT
REERM LG AR RERLER LB EERH NSRS X, TESWMA5E
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8 BAEALRITH Barnett-Lothe B|BHE

H AR BB 44 A8 Barnett-Lothe 68 ? #eMyiGi, fFAREdy 44 Bt 3 Barnett-
Lothe S BHN BN SREILELRER? WA BRKEIEL: 56 F MM B L R, 25 TR
B0 1) R ek A e ﬁ’ﬁwﬁﬂ]%ﬁ%ﬂﬁﬂi%ﬁﬂ%ﬁ R R — AR A R, B AT
Barnett- Lothef BB ANZEH],

AR R EH BRI, RATSAH

Hi=H,, h*=h

e (7.6) 15, Ho b RAAQIHKE | A5, T h (é%ﬁi AR 2% L wlar, B ok
BHA L RARER, BAILA L '

H,, 0 0 Ly 0 0 )
H= 0 Hl] 0 E) L= 1 0 L11 0 (Sola,b)
0 0 H g, 0 0 Ly

Y S AR, BRI B.1a,b) , &
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T xs =0 AW HREAASREMN, B8 SH, L HBRERRNCIE [32] pAH.

KB (1,5 FBRAKXT P 6 RABABR N 4RITBA—P 2K B, B4R F
BEMWARAERBHREEY o f 0,0 TR 20, T2+ 0, SCHRREB IS

$= (8.1c)

Pitp=a+bi, ppr=c+di 8.2
MAEL2IFRANEN T
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0 0 g, 0 0 9. 0 0 ¢
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£ LERERS, CiiRCije, WHHILS, T
8i;=8ij—(5:3535)/83s
Hpsi; 6 x 68K C; i, WHBEHT 8.2) PHEM a,b,c,d 5, ARE
a=57¢/811s 20+a2+b2=(826+28',z)/s'“}‘ 8.5)
ac+bd=s2./s\y, c2+d?=53,/51,

NTHHHED 5= 0 WRFHEBRA AL Barnett-Lothegk &, W (8.3) Hi
8.0 W&

d=0, b=¢e
M (8.4, Ml e=-1, W (8.5 ¥l
S1e= =82, (8.6a)
M 8.5, B3 811=87; (8.6b)
FIRIS2IHI AR (412 , & B.6) EHT
C11=0,3;,C14= -0y 8.7

HRNED TS % 6.7 HEw, RAEENKRES =0 B RZHHH ENK
Barnett-Lothe #E8EARER.

Ko s RwZ AN, TR EAL T RARMME, &4 6. H3#H 2. TE
XEH M B RZER) Barnett-Lothe 3.

RN, & 8.7 HAREKRE Cn Ml C XT 6 R, HIXHRIEH T B A%
BTN o= 0 AR R RAB, MREMH 8.2) X 0=0m, MXFHAR 0 FBL.,
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RIDEHIMT, e 2 &M SR 20 FBF, Stroh AKX A K.
5 KB LRETREFOESRSRMRK, LK Barnett-Lothe TR BB R R
B XER, AXHREM AT RE RS WM, ENEETHRE.

ASCHFRURM Stroh 247, Barntt-Lothe # &, HER R RMKXBAXNK 19 Bt
W T S . HRRERSFBE, KERARBUHR L0 RERERNREES
Z‘d.]méi‘ (5] . ::‘E‘lﬁ& [33-381 , Stoneley H [37,38] . %mg%ﬁﬂmﬁﬁ& {39-411 %m i'lF g %?
SR, MEHIT Stroh ARG BAIL H.

KEGE RTINS LRk ERERDF

8 ® X K

Eshelby J D, Read W T, Shockley W. Acta Metsllurgice, 1 (1953) : 251—259
Stroh A N. Phil, Mag., 3 (1958): 625—646 :

. J. Math, Phys., 41 (1962): 77—103

Malen K, Lothe J. Phys. Status Solidi, 38 (1970): 287—296

Chadwick P, Smith G D, Adv. Appl, Mech., 17 (1977); 303—376

Bacon D I, Barnett D M, Scattergood R O, Prog., Mater. Sci., 23 (1978): 51—262
Gundersen D M, Bargett D M, Lothe I. Wave Motion, 8 (1987): 319—321

Ting T CT. Q. Appl. Math., 46 (1988) : 109—120

Barnett D M, Lothe J. Phys, Ncrv., 7 (1973): 13—19

Ting T C T. Int. J. Sclids Structures, 18 (1982): 139—152

Baruett D M, Lothe J. Phys. Norv., 8 (1975): 13—22

Ting T C T, Hoang P H. Int. J. Solids Structures, 20 (1984): 439—454

Li Qianqian, Ting T C T, J. Appl. Mech., 56 (1989): 556—567

Hwu Chyanbin, Collinear cracks in anisotropic bodies. Int. J. Fracture, in press
—, Ting TCT. Q. J. Mech., Appl. Math., 42 (1989): 553—572

Ting T C T. ibid, 41 (1988): 563—578

Tewary V K, Wagoner R H, Hirth I P, J, Mater. Res., 4 (1989): 113—123

Suo Zhigang. Proc. Royal Soc. London, A 427 (1990): 331—358

Hwu Chyanbin, Yen Wen I, Int. J. Solids Structures, 27 (1991): 1705—1719
Ting T C T. Phys, Status Solidi, B 146 (1988): 81—90

, Yan Gongpu. Int, J, Solids Structure, 27 (1991). 1879—1894

—, ibid, 22 (1986): 965—983

Qu Jianmin, Bassani J L, J. Mech, Phys. Solids, 37 (1989): 417—433

, Li Qianqian, J. Elasticity, 28 (1990); in press

Kirchner H O K, Phil. Mag., A, 55 (1987): 537—542

Ting T CT. Q. Appl. Math., 47 (1989): 123—128

Barnett D M, Lothe J. J. Phys. F. 4 (1974): 1618—1635

Ting T CT. J. Mech, Phys. Solids, 38 (1990);: 505—513

Timcshenko S P, Goodier J N, Theory of Elasticity, McGraw-Hill, New York (1970)
Ting T CT, Q. J. Mech., Appl. Math., 40 (1987): 431—448

Mehrabadi M M, Cowin S C., Q. J. Mech, Appl. Math., 43 (1990): 15—41

Ting T C T, Barnett-Lothe tensors and their associated temsurs for monoclinic materials with the
symmetry plane at x,=0, J. Elosticity, in press

Chadwick P, Smith G D. Mechanics of Solids, The Rodney Hill 60th Anniversary Volume, ed. by
H G Hopkins, M ] Sewell., Pergamon, Oxford (1982): 47—100

34 Barnett D M, Lothe J. Proc. Royal Soc, London., A 402 (1985): 135—152

35 Chadwick P. ibid, A422 (1989); 23—121

36 , ibid, A430 (1990): 213—240

37 ——, Currie P K. Q. J. Mech. Appl. Math., 21 (1974); 497—503

S0 oNousWN R

[N
[N

e
Ot B W

[T
S © o

NS
W N ke

W W W)W
N = OO

w
w

« 159 »



38 Barnett D M, Lothe J, Gavazza S D, Musgrave M I P. Proc. Roy. Soc, London, A402 (1985):
153—166 )

39 Ting T C T, Chadwick P, Harmonic waves in perodically layered anisotropic elastic composites.
Symp. «n Wave Propagation in Structural Composites, ASME, AMD-Vol. 90(1988): 69—79%

40 Braga A M B, Herrmann G. Plane waves in anisotropic layered composites. ibid (1988): 81—98

41 Ting T C T, Chadwick P, Harmonic waves in a periodicaily bilaminated anisotropic elastic com-—
posites. Proc. IUTAM Symp. on Elastic Waves and Ultrasonic Nondestructive Evaluation, Elsevier.
The Neitherland (1990): 261—266

42 Dongye CS, Ting TC T, Q. Appl, Math., 47 (1989): 723734

43 Wang M Z, Ting T C T. The anisotropic elastic semi-infinite str' p. Q. Appl. Math., in press

(rmrl421 Bk [431 73 HETIN)

THE STROH FORMALISM AND CERTAIN INVARIANCES
IN TWO-DIMESIONAL ANISOTROPIC ELASTICITY

T C T Ting
Department of Civil Engineering, Mechanics and Metallurgy, University of Illinois at Chicago

Abstract The Stroh formalism for two-dimensional deformations of an aniso-
tropic elastic body is reviewed briefly, The formalism is mathematically clegant
and technically powerful, Recent advances in the formalism allow us to simplify
existing complex form solutions to real form ones and to solve heretofore un-
solved problems, As a result many interesting and physically unexpected pheno-
mena have been discovered, For instance, for the anisotropic bimaterial with the
interface containing the x,-axis subject to a line force and a linc dislocation
along the z,;-axis, the surface traction on any radial plane containing the zz-axis
is invariant with respect to the radial planes, Moreover the siresses at any fixed
point are independent of the location of the interface,Other invariance propertics
discovered include the image force in the bi-materials, the stress singularities at
the interface crack, the oscillation of the interface crack surface, and certain
invariant stresses and displacements in the homogeneous infinite medium with the
presence of a finite crack, an elliptic hole, or a rigid elliptic inclusion, Many
of these invariance properties defy a phy_sical interpretation, In the recal form
solutions, the Barnett-Lothe tensors appear frequently, Certain combinations of
the components of thesc temsors are invariant under rotations about .the Zs-axis,

They arc derived and presented here.Finally we identify some anisotropic elastic
materials for which the Barnett-Lothe tensors are invariant, i.e., all components

of the tensors are invariant under rotations about the &;-axis,

Keywords Sitrok formalism; anisotropic elastic bodys; anisoiropic bimate-

rialy cracks; Barnett-Lothe tensors
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