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Abstract

The term ,,isodynes” has been proposed by Pindera and Mazurkiewicz to denote
a new family of characteristic lines of plane stress fields. These lines carry information
on total normal forces acting on related cross sections and yield the distribution and values
of related normal and shear stress components. Two families of isodynes related to two
characteristic directions yield the values of all three components of a plane stress field
and additional redundant information. The concept of photoelastic isodynes is the result
of generalization of the theory of a particular kind of scattered light fringes presented
by Pindera and Straka.

Distinction should be made between the concept of photoelastic isodynes mentioned
above, the concept of elastic isodynes introduced by Pindera, and the concept of generalized
isodynes introduced by Pindera and Krasnowski.

Isodyne photoelasticity methods can be applied to determine all three stress components
in photoelastic models, and in original machine or structural parts using isodyne coatings.

The term ,,gradient photoelasticity” has been proposed by Pindera and Hecker to
denote a new method of photoelasticity which utilizes relationship between the curvature
of light paths in a photoelastic object and the gradients of symmetrical and distortional
parts of stress/strain tensors. Utilizing basic mathematical model of photoelastic effect
presented by Ramachandran and Ramaseshan, gradient photoelasticity yields the momen-
tary values of absolute and relative photoelastic coefficients, and their dependence on
the wavelength of electromagnetic radiation.

Both methods can be applied to determine the values of stress intensity factors for
arbitrary cracks, and all stress components in composite structures.

1. Introduction

One of the major tasks of stress analysis is determination of stress components of
plane stress field and of surface stress/strain field. The rapid growth of fracture mechanics
and the introduction of concept of stress intensity factor developed interest in methods
directly yielding values of normal stress components in direction of crack propagation.
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However, no convenient method exists to determine reliably. and inexpensively all
three stress components of plane stress field, related to arbitrary Cartesian coordinate
system. The classical methods of transmission photoelasticity yield only two independent
pieces of information, whole field-wise: isochromatic and isoclinics. The needed third
piece of information can be obtained using numerous auxilliary methods, either analytical,
numerical, experimental, or mixed. These methods are often tedious, and usually compound
the measurement and evaluation errors.

Very promising is the utilization of scattered light. The classical scattered light techniques
of experimental stress analysis are basically point-wise or line-wise techniques. To obtain
reliable and accurate results, in a convenient manner, using scattered light techniques,
it is necessary to apply rather sophisticated instrumentation [I - 3]. Information on stress
field contained in typical wholefield recordings of scattered radiation intensities, which
are obtained by using sheets of light, can not be reliably retrieved without additional
pieces of information. — Particularly important are data on values of the observation
and azimuthal angles at all scattering points, and information on the transfer function
of measurement systems [4 - 6], including data on the actual viscoelastic responses of
materials [7 - 8]. Knowledge of time-dependence of the optical creep compliance and the
optical relaxation modulus are of major importance.

Classical methods of photoelasticity — the transmitted, and scattered light methods
are based on several simplifying assumptions regarding the interaction between radiation
and matter, patterns of light propagation, validity of analytical solutions for stress/strain
states, distinction between the thin and thick plate problems, etc. A summary of some
basic features of typical theoretical and empirical approaches, presented in a manner
compatible with the scope and objective of this paper, is given in Table 1. The components
(or parameters) of the basic physical and mathematical models of the interaction between
deformed bodies and flow of various forms of energy, listed in Table 1, must be understood
and discussed within the framework of fundamental physical phenomena.

Experimental and analytical methods of stress analysis utilize the concept of chara-
cteristic lines of plane stress field, such as:

— isochromatics

—— isopachics

~— principal stress trajectories (isostatics)

— maximal shear stress trajectories

—— isoclinics

— singular lines (points), etc.

It is shown in this paper that it is useful to introduce a new family of characteristic
lines of plane stress field and to call them isodynes.

It is also shown, that it is desirable to depart from the very simplifying assumption
that the light propagation in a stressed body is rectilinear. It has been known for a long
time that this assumption is not correct and leads to unnecessary errors, because the
actual light path can be noticeably curved under influence of inhomogeneity produced
by stress state.

Since the curvature of the light path carries information on the stress gradients and
on the photoelastic material coefficients, it is worthwhile to depart from the elementary
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mathematical models of photoelastic effects and to base the theory of photoelastic expe-
Timents on more comprehensive physical and mathematical models.

2. Isodyne photoelasticity

2.1 Elastic Isodynes — A New Family of Characteristlc Lines of Plane Stress Field. Let us choose
an arbitrary direction in a plane stress field, Fig. 1, and call it characteristic direction;
a characteristic line is any line collinear with characteristic direction; characteristic sec-
tion is the length of characteristic line between two chosen points.

1t is understood that a plane stress field is characterized by the following condition:

- dayy
ox;

=0, where i,.j =1,2 ©)

Let us define isodynes as geometric loci of points at which total normal force intensity
(total normal force per unit thickness) 4p,, acting on characteristic section between two
isodynes is constant and proportional to an increase of the order of isodyne, 4dm;,

Ap, = S,Am, = const, )]
and the corresponding normal force, AP,, acting on characteristic section thickness b is:
AP, = bdp, = bS,dm, = const

where S; is a constant coefficient to be calculated or determined experimentally.

Two-dimensional stress states in elastic plates can be conveniently characterised by
Airy stress function, ¢(x, y), which — in the absence of body forces — yields the known
expressions for the stress components with respect to a Cartesian coordinate system,
(x,7,2):

20(x,y) _ ()
Ox - (Dx(x, y)’ ay - = djy(x, )’), (23.)
%P 0 2@ d
T e Al =l il (20)
o*P d d
G == oy T T T T O @)

There exijst particular relations between the stress components oy, the intensities p; of
normal forces acting on sections between isodynes, and the functions @,, @, [9]:

*d ‘
[ox = [ 2 dx = 0,400 = 5,2, 10) = Sumealitape), (G0

7L ()]
fo'xxdy = f”_a‘yT dy = (py'*'fyy(y) = px(x0,y) = SsMgyy(Xo, > . (3b)
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ELASTIC AND PHOTOELASTIC ISODYNES: DEFINITIONS, DERIVED QUANTITIES

vA Lixy.mgrtd Ty (XY
i SOl Jeted
_|:, msx(xry ) P *b*
l'{;\ =
T VTN R\ oo
¥ }py iy
o .
Ty
S :
f_ / ALY H
. !
Sy /oyl xyp! .
0 qu———sx=lx—xo|—>x %o X

Fig. 1. Concept of plane isodynes

MAJOR FEATURE
. ISODYNES ARE RELATED TO CHOSEN CHARACTERISTIC DIRECTIONS:
I, = L(x, y, ms) = const.; L, = Iy(x, y, my) = const.
CHARAdrERISTIC CROSS-SECTIONS THROUGH ISODYNE FIELDS
Muxs = Myex(%y Yo) = Sityp(%, y0) = (6871 Pyy (%, yo)
Msxy = Maxy(Xo, ¥) = Sitay(Xo, ¥) = (0S2) HTuy(xo, )+ CY)]
Msyy = msyy(-xO; y) = Sa—IPxx(-xOs y) = (bS:)—lPxx(xoa y)
Mgyx = msyx(xy Yo) = Ss—ltyx(x’ Yo) = (bS,,.)“‘[T,,,(x, yo)+C(x)]
CONDITIONS:
— HOOKE'’S BODY
— RAMACHANDRAN-RAMASESHAN BODY
— PLANE STRESS FIELD
SYMBOLS:
I, Iy: x—~0 y-ISODYNES
m: ORDER (PARAMETER) OF ISODYNE
Sz x»-CHARACTERISTIC DIRECTION
FORCE
LENGTH ]
P,: TOTAL NORMAL FORCE ON SECTION s,
py: NORMAL FORCE INTENSITY (= 57'P,) I
T«y: TOTAL SHEAR FORCE ON SECTION s,
tey: SHEAR FORCE INTENSITY (= b7'Ty,)
61;: STRESS COMPONENTS (i,/ = x,»)
/f, C: BOUNDARY CONDITIONS FUNCTION
RELATIONS POR STRESS COMPONENTS

Ss: ELASTIC ISODYNE FACTOR [

d

1. oyy(x, yo) = S:—— Mux(x, yo)
dx
d

2. 6xx(x07 }’) = Sy —- lﬂxyy(X(), y)
dy

d
3. Ouy(x0, ¥) = =8 & Myey(Xo, ¥)+/(X)

d
4, o) (x, yo) = —Ss ’d; My (X, ¥o) + fax(¥)
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and
d d d
O = e e = G o = S Ml o), G9
2 d d
Oyx = _a'; qjy = _a';‘ Dx = AN _(E msv.v(‘x’ yO) (3d)

where p, and p, denote intensities of normal forces acting on cross sections collinear
with the corresponding directions x and y, and my,, and m;,, denote cross sections through
x- and y- isodyne fields in the x- and y-directions. Followingly, the equation of isodynes
can be presented in the form:

2P

I = Lix, », msx) = de = py(xa Y msx) = Ssm.vx(xa y) = const, (43)

02®
Ty = Lo, v, me) = [ S5y = sy mg) = Sumy(x,3) = const. (40)

The loci of points described by relations (4a) and (4b) can be called ,.elastic isodynes”
because they represent lines of constant values of normal forces acting on corresponding
cross-sections. The arbitrary directions x and y, to which elastic isodynes are related,
can be conveniently called ,,characteristic directions™, S; and S,. The functions @, and
&, could be called ,,generalized isodynes”:

DAx, y, myy) = I(x, y, my)—foAy) = const, (5a)
Dy(x,y, my) = Ly(x,y, mg)—f,,(x) = const. (5b)
Functions f;.(¥) and f,,(x) can be determined from the boundary conditions. The genera-
lized isodynes P, and P, are simply related to the corresponding isodyne fields characte-
rized by the isodyne orders m,, and m,,:
D, = S,me(x, y)=frs(y) = const, (62)
@, = S;m(x, Y)—fy,(x) = const. (6b)
Relations (6a, b) can be used to determine the shear stress components ay, and o, and
their intensities 2., and 1,,..

0 0 d . . d
axy - = _é; qsx - —_Ty m.\'x(-x: J’) + 7;fxx(y) s d n'l\x.v(’\ V) +
, d
+fxx(y) = 71; txy(xa y)a (78.)
a a d
Oy = '——a—x_ (Dy = a 'n.w(Y y)+ f.v.v(x) dx n, wc(Y y)+
+fyy( V) = tyx(x ) (7b)

oD, .
fyy = tx.v(xa Y msxy) = fdxydy = '—f 3}) dy = _“Ssmsxy(x’ y)+fxx(y)+C1> (8a)

D
Bt = S, ) () C; (8D)

tyy = t.vx(xa Vs msyx) = foyxdx = '“f
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Obviously,
T,y =bt,, and T, = bt,. (9a,b)

At any chosen point ¢,, = 6,,, thus

d d
Ss {'H;’Insyx(x, y) - a;' msyx(x) y) = fx’x(y) _f)'ly(x)- (10)

Relations (10) can be used to check the accuracy of determination of the functions f;(y)
and f,,(x).

According to relations (3a, b) and (7a, b) two families of isodynes related to two
different — preferably mutually perpendicular — directions, for instance, I.(x,y) and
I, (x, y) or shortly (x, ) — isodynes, yield four independent pieces of information on the
values of the normal and shear stress components, 0y, 0y, Oxy and oyx, Where o,y = 0.
In additional, the fields of (x, y) — isodynes are related by the condition

Oxx+0Oyy = 01+0,
thus the equation of isopachics may be presented in the form:

0 0 d d
" djx'*'”a}“; D, = S, (E Mgy -+ —— msyy) = S;m; = const, (11)

ox dy
where m; denotes the order of isopachics and S, denotes the elastic coefficient of isopachics.

It is convenient to use the term »characteristic lines of plane stress fields” to denote
a set of functions characterizing the stress fields, such as the isostatics, isoclinics, isochro-
matics, isopachics etc. [10], [11]. Within such a framework the elastic isodynes represent
a new family of the characteristic lines of plane stress fields.

The four independent pieces of information given by (x, y)-isodynes describe three
independent stress components, ., Gy, Oy, = 0y} One piece of ihformation is redundant
and can be used to increase the accuracy of experimental evaluation of stress components
Various known techniques of differentiation of isodyne fields can be applied or adapted,
to determine the quantities of interest.

2.2 Photoclastic Isodynes. It has been shown [12] that it is possible to produce a particular
whole field scattered light intensity modulations related to chosen characteristic direction x,
when the following conditions are satisfied:

a) primary beam is co-planar with the (o, o,)-plane;

b) angle between polarization axis of primary beam and (o,, 0;)-plane is z/4.

¢) at each point of the scattering plane:

— observation angle is equal to a/2;

— azimuthal angles are equal to 0 or /2, respectively;

— optical paths between corresponding points in the object and the image planes
are the same. ’

The light intensity modulation can be described using the concept of constant intensity
lines, related to chosen characteristic directions x and y: '

Ly, o[kl = (1), = Fyy,2(x, y) = const, (12)
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where the subscripts 1, 2 denote light beams S, and S, scattered under the azimuthal
angles 0 and /2, respectively, Fig. 2.f

TRANSMISSION PHOTOELASTICY. ISODYNE PHOTOELASTICITY DEFINITIONS.
SAMPLAS OF RECORDINGS PROBLEM: STRESS DETERMINATION IN ARBITRARY

SECTIONS

P2 A p/2
y Material : palatal P6
-Bk*k‘sos S A=6328 nm
. - E=1ER Solh; tg)=368 Nrm !
Z..,—' ::IQ
[T I_Lﬁ % - -
a * \'i/ 1 I: 64 &=const
[) -t x '
% v " i
5 x T time
"lb=ib 00— 55 E

Isochromatics

I /kly = (L
@: (1), =sin?Mm
®:(1,), = cos?Tm

Isodynes S
Is /Klgy = 1),
S‘; : (I’;.1 ) = sin’ﬂmsx

S;: {(Tg2)n =C052nmsx

Isodynes S’
y
Sy :(!2‘ bo = Sin?T my,

Y. - 2
82115z )p s cos Ty,

Fig. 2. Square plate with an unsymmetric hole loaded by three forces: scheme of experiment, and iso-
chromatics and isodyne fields

It is easy to show that the intensities of scattered beams S, and S, depend on the state
of polarization at scattering points and there-fore carry information on the magnitude
of the relative retardation produced along the path of primary beam S,:

(I5)n = sin’am,, = sin? wz”‘ = 0.5(1 —cos2mm,,) = 0.5(1—cosy,,) = F7(x, y),

(13)

(BZ2)n = cos®am,, = cos? % = 0.5 (1 +cos2mm,,) = 0.5(1 +cosy,,) = F&(x, »),
(14)
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CHARACTERISTIC LINES OF PLANE STRESS FIELD BY ISODYNE PHOTOELASTICITY:
— LINES OF CONSTANT NORMAL FORCE: P,(x,y) = constant

— DISTRIBUTION OF NORMAL FORCE IN A CROSS-SECTION: P, = P .,

— DISTRIBUTION OF NORMAL STRESS IN A CROSS-SECTION : g, = s,(x, c)

P/2 YA pl2 € . ] Radiation: A =632.8 nm
_BL_,.l st —'!_' Material: polyester P6;
. Syl 10) =368 mm*

to time

t
l T P Remark: specimen is not symmetrical
1leg| A || \
f [

R =R {x,c} oy = oylx,c)

Z B /
x X P/2 y P2
- 00—+ ok 2 2 ith \ }
Isodyne fields SI[  jand SH 1. 60
R oyl =Samay % %)
vk P/2 '
y=c
(xg,c
X
L+ Py(xn)c) z
=
T20 @
6 v
| . a.
g l 1]
81ao
mg ¥ P, 1kN]

Fig. 3. Square plate with an unsymmetric hole loaded by three forces: isodyne stress analysis in selected
cross-sections

where the rate of wavefront separation is given by

dR, = Adm,, = —21—7? Ady,, = (n1—n3)dx = Cy(0,—03)dx = C,C,dx, (15)

or
A dmg dmg, 1 dp,,
O'y - —-C-: dx = So dx - "2'; o dx ) (16)
and
P, 0, x) = f bo,dx = bS,;mg = Scn,. 17
0

Obviously, the elastic and photoelastic isodynes are formally identical,

(Iy)elastic = (I,,) photoelastic, (18)
(1,,y)elastic = (J;,) photoelastic.
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When the boundary conditions are such that the functions f-(»), fy,(x), C; and C, vanish
then the elastic and photoelastic isodynes are identical with the first derivatives of Airy
stress function.

More information on the theory and technique of isodyne photoelasticity is given
in References [6, 9, 12 - 26, 31].

2.3 Examples of Applications. Isodyne photoelasticity allows to determine — reliably,
easily, and inexpensively — all components of plane stress fields in chosen cross sections.
This method is particularly suitable to collect information on stress ficlds needed to evaluate
stress intensity factors, three-dimensional stress states in regions of notches and cracks,
interlaminar stresses in composite structures, residual stresses, thermal stresses, etc.

Figures 2 and 3 illustrate the theory, technique, and applicability of the isodyne pho-
toelasticity.

It appears that the isodyne photoelasticity is particularly suitable to determine ranges
of applicability of analytical methods of stress analysis.

Isodyne photoelasticity makes it possible to develop new techniques for determination
of surface stress components in engineering prototypes, The related method of isodyne
coatings is presented in [19].

3. Gradient photoelasticity

3.1 Basic Relations. It has been known for a very long time that the path of light pro-
pagating through inhomogeneous bodies is not rectilinear — light path is curved. A parti-
cular example of this phenomenon is the well known mirage.

It has been observed that a noticeable mirage effect is produced by stress state in photo-
elastic objects [21 - 23]. This effect limits the resolution of photoelastic measurements [21],
and obscures isochromatic fields in regions of high birefringence gradients [22], Fig. 4.
However, this effect can be utilized to measure particular residual stress states [23]. It
has been shown recently that the optical anisotropy caused by an inhomogeneous stress
state produces a noticeable separation of each curved light Beam; this effect can be used
to determine the gradients of some linear functions of stress components and the values
of absolute stress-optic coefficients [24 - 27].

1t is common to present the influence of the optical inhomogeneity of a body on the
geometry of the path of light propagating in this body by the simplified relation [28]:

K= —él-l—i? = —ln— (gradn—%@) = gradlnm——i- % 5 19)

The most general phenomenological mathematical model of the stress/strain produced
optical anisotropy presents an alteration of an optical parameter as a linear homogeneous
function of the components of the stress or strain tensors, [29]. The relations presented
in [29], together with the relation (19), lead to the following relationships between the
curvatures of both ray components propagating with the velocities v, v, and the stress



LIGHT PROPAGATION THROUGH A SOLID BODY:
INFLUENCE OF INHOMOGENEITY GRADIENT, AND ANISOTROPY GRADIENT
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Fig. 4. Paths of light in a bady which became inhomogeneous, optically and mechanically, under influence
of an inhomogeneous stress field: influence of gradients of the sum and differences of principial stresses

tensor components:

where

and

where

1

— 1
Y = -
n

(gradn1 — —d;si E) ,

ny, = no+Cy0,+Cy(0,+03),

n, = no+Cy 0,4 Ca(o3+0y).

(20)

3y

22)

@3

These equations can be used as a fundation of a mathematical model relating deflections
of a light beam traversing a body to gradients of the sum and difference of principal stresses.
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LIGHT PROPAGATION THROUGH SOLID BODY, DEFLECTIONS IN FUNCTION
OF MEAN STRESS GRADIENTS
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Fig. 5. Gradient photoelasticity: example of the dependence of light deflection on gradient of the sum of
principial stresses

This model, when applied to plane stress states, yields simple linear equations between
the deflections, stress gradients and values of the absolute and relative stress-optic coef-
ficients C;, C, and C, = C, — C, where, of course,

Ci, Cz, C = C(}~) (24)
Transmission photoelasticity yields:

Ny —n,
o = _ = —————— 5
Co= €= Cy = 12 @
3.2 Examples of Mirage Effect Applications. Typical form of the mirage effect produced
in a photoelastic object is presented in Fig. 4, [22]. The magnitude of the mirage effect
depends on the orientation of polarization axis, Fig. 4. In a general case, the impinging
unpolarized beam is resolved into two polarized beams, curvature of which is approximated

by relations (20) and (22).
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Using measurement system depicted in Fig. 5 it is easy to derive relations between
deflections D, D,, D,—D,, Fig. 4, and corresponding gradients of the symmetrical
and deviatoric parts of a stress tensor. Typical results are presented in Fig. 5. Obviously,
the magnitude of effect depends on the wavelength of radiation.

Gradient photoelasticity yields directly data on values of gradients of the sum and
difference of principal stresses, which are of particular interest in regions of high stress
gradients, e.g., in regions of notches or crack tips. )

An analysis of the method of integrated photoelasticity from the point of view of
gradient photoelasticity is given in [30].
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Pesonme

N30IUHHAS U I'PATUEHTHASA POTOYIIPYIOCTE. PU3NYECKHE
N MATEMATHUUYECKHE MOIEJIHN BO3MOXHOCTH 11 IIPUMEHEHHWA

Tlox TepmmHOM M30OMEL NpeIoKeRHbLIM [TunaepoM 1 MasypkeBnuem MOBHMaeM HOBOE CEMEICTRO
JIAEMi XapAKTePHDLIX TUIOCKOMY HANpsHKeHHOMY cocTostHuio, M3 stux ymbmit BosHMKaioT uH(OpManum
OTHOCHTENBHO EJION HOPMAHLHON CHNBI, HehCTBYyIONnel B ONPERCNCHHOM CEHEHMH MORCIM.

JBa cemeiicrBa H30RMH onpejeNeHybIe JUIA NBYX XaPAKTEPHLIX HANDABJIEHMA JENaloT BO3MOXKHBIM
OIpeIe/INTh 3HAUEHHUA BCEX TPEX COCTABJIAIOLIMX IIIOCKOTO HANPSIKEHHOIO COCTOSTHMA. 3aMbICe)l M301MH
ABJIAETCA peaynbratom npepioxensoro ITuunepom u Craprom 0GOOIIEHHA TEOPHH PaccesHOTo CBETa.

MeToxR M30IHH MOYKHO IIPUMEHATH KAK IS AHamM3a (GOTOYNIPYTUX MoJeNieH TaK M ACHONb3Ys METOL
GOTOYNPYTOCTH CNOA X HNEHCTBUTENHLHBIM JETallAM MalliH .

Tepmun rpaguenTsast GoToynpyrocTs npeanonoxeHunni Ilmpepom u Xexepom 0603HadaeT HOBBIH
¢oTOynpYTRil MeTox, MCIONB3YIOIMH 3aBUCHMOCTh MCKDHMBJICHHA Jyda cBeTa B (OTOYNIPYroM OOBEKTE
OT IPafMEHTOB ChHEepHIECKON M HAKJIOHHOH COCTRBNAIOUIMX TEH30pA HANPSDKeRMH W aedbopManmu.
Hcnonssyst oCHOBHYIO MATEMATHYECKYIO Momelh doroynpyroro addeKTa, IpeamonoxeHnyo PamMaxan-
Ipasom M Pamaminadom, rpagueHTHAS OTOYIPYTOCTs BEAET HEMOCPEACTBEHHO K aGCOMIOTHBIM H OTHOCH-
TEJBHLIM 3HAYCHMAM (POTOyNpPyrux KoddHUHMEHTOB B 3aBHCHMOCTH OT JUTHHBI BOJIHBI 3JIEKTOMAarHFTHOLO
M3JTyYeHNA .

0062 MeTofa MOYKHA IPHUMEHUTD, MPUMEPHO, K ONpemesIeHHio KoadHienTa MHTEHCHBHOCTH Ha-
OPHKEHUA WIKM COCTaBIAIONMX HAPSDKEHUA B KOHCTPYKIMIX U3 KOMIIO3HTOB.

Streszczenie

ELASTOOPTYKA 1IZODYNOWA I GRADIENTOWA.
MODELE FIZYCZNE I MATEMATYCZNE, MOZLIWOSCI I ZASTOSOWANIE,

Termin izodyna zostal zaproponowany przez Pinder¢ i Mazurkiewicza i oznacza nowa rodzing linii
charakterystycznych dla plaskiego stanu napreZenia. Linie te dostarczaja informacji o catkowitej sile nor-
malnej, dziatajacej na okre§lonym przekroju modelu. Dwie rodziny izodyn wyznaczone dla dwéch.- charak-
terystycznych kierunkéw pozwalaja wyznaczyé wartoéci wszystkich trzech skladowych plaskiego stanu
naprezenia. Pomyst izodyn jest rezultatem prezentowanego przez Pindere i Starke uogolnienia teorii wiatla
rozZpraszanego. i

Metoda izodyn moZe by¢ stosowana dla modeli elastooptycznych jak rowniez rzeczywistych elemen-
tow maszyn wykorzystujac metode warstwy elastooptyczne;j.

Termin elastooptyka gradientowa zostal zaproponowany przez Pinder¢ i Heckera dla oznaczenia
nowej metody elastooptycznej, wykorzystujacej zaleznosci pomiedzy zakrzywieniem promieni $wiatia
w obiekcie elastooptycznym a gradientami skiadowej kulistej i skladowej skoénej tensora napreZenia lub
odksztalcenia, Wykorzystujac podstawowy model matematyczny efektu elastooptycznego przedstawiony
przez Ramachandrana i Ramaseshana, elastooptyka gradientowa daje natychmiast wartoéci absolutnych
i wzglednych wspolczynnikéw elastooptycznych w zaleznosci od dlugoéci fali promieniowania elektro-
magnetycznego.

Obydwie metody moga by¢ stosowane np. do wyznaczenia wspoOlczynnika intemsywnosci napreZen
a roéwniez do wyznaczenia skladowych napr¢zenia w konstrukcjach z kompozytow,

Praca zostala zlozona w Redakcji dnia 2 lutego 1983 roku



