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ABSTRACT--The isochromatic fringe patterns surrounding 
an intersonically propagating interface crack are developed 
and characterized using the recently developed stress field 
equations. A parametric investigation is conducted to study 
the influence of various parameters such as the crack-tip ve- 
locity and the contact coefficient on the isochromatic fringe 
patterns. It has been observed that the crack-tip velocity has a 
significant effect on the size and shape of isochromatic fringe 
patterns. The contact coefficient, on the other hand, does not 
affect the fringe pattern significantly. The paper also presents 
a numerical scheme to extract various parameters of interest 
such as the series coefficients of the stress field, the contact 
coefficient and the dissipation energy. The results show that 
the crack growth is highly unstable in the intersonic regime, 
and the energy dissipation decreases monotonically with in- 
creasing crack-tip velocity. The experimental data fit well with 
the recently proposed fracture criterion for intersonic interfa- 
cial fracture. 

Introduction 

Research in the area of dynamic interfacial fracture me- 
chanics has been focused primarily on the study of the sub- 
sonic regime (crack-tip velocities lower than the lower of the 
two Rayleigh wave speeds in the bimaterial system) of dy- 
namic crack growth. The first experimental evidence of high- 
speed subsonic crack growth in bimaterial interfaces was pre- 
sented by Tippur and Rosakis. 1 This work demonstrated that 
crack-tip speeds in these systems may easily approach the 
lower of the two Rayleigh wave speeds of the bimaterial, sug- 
gesting the possibility of intersonic crack growth. Motivated 
by these early observations, a number of theoretical and nu- 
merical investigations have been carried out to address some 
of the fundamental issues related to the fracture of bimaterial 
interfaces in the subsonic regime. 2-5 

The steady-state asymptotic nature of the near-tip field 
of a crack propagating along an interface was provided by 
Yang et  al. 2 For the more general transient crack growth 
case, higher order asymptotic stress field equations for sub- 
sonic fracture at nonuniform speeds along interfaces were 
provided by Liu et  al. 6 These near-tip analytical develop- 
ments provided the means of interpreting the experimental 
measurements and extracting the fracture parameters neces- 
sary for quantitative analysis of the phenomenon. Equipped 
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with these analyses, Lambros and Rosakis 7 used CGS inter- 
ferometry to study interfacial crack growth in the subsonic 
regime and subsequently proposed the first fracture criterion 
describing dynamic interfacial crack growth. Subsequently, 
Singh et  al. 8 developed a special specimen geometry to study 
the initiation, propagation and arrest of an interface crack 
subjected to an explosively generated planar tensile wave. 
Finally, Kavaturu and Shukla 9 proposed an improved crite- 
rion that establishes a generalized relationship between the 
dynamic energy release rate and the instantaneous crack-tip 
velocity. 

The work of Yang et al. 2 was the first analytical inves- 
tigation to suggest the theoretical possibility of intersonic 
crack growth in bimaterials. They demonstrated that as the 
crack-tip speed approaches the lower Rayleigh wave speed, 
the dynamic energy release rate remains finite. Indeed, recent 
experimental studies I~ in the area of intersonic fracture of 
bimaterial interface have revealed some interesting physical 
phenomena. Using the optical method of CGS and high- 

. 10 speed photography, Lambros and Rosakls observed that un- 
der shear-dominated loading conditions, the interfacial crack 
tip can exceed both the Rayleigh and shear wave velocities 
of the more compliant half in the bimaterial. They also re- 
ported visual experimental evidence of large-scale crack face 
contact occurring during intersonic crack growth. In a com- 
panion paper, Liu et  al. 13 obtained the two-dimensional in- 
plane, asymptotic deformation fields surrounding a traction- 
free crack tip propagating intersonically along an elastic-rigid 
bimaterial interface. Results of this analysis showed that the 
near-tip stress fields do not exhibit oscillations as in the case 
of subsonic fracture and that the stress singularity at the crack 
tip is a function of the crack-tip speed. This analysis also 
predicted the existence of a mach wave that radiates from the 
crack tip and moves with it. Across this mach wave, the par- 
ticle velocities and the stresses suffer infinite jumps. In the 
velocity range, Cs < v < 2~/~s, the theoretical analysis pre- 
dicted either crack-face interpenetration or negative normal 
traction ahead of the crack tip. This observation was consis- 
tent with the visual evidence of large-scale crack-tip contact 
reported by Lambros and Rosakis l~ The prediction of a mach 
wave radiating from the crack tip was, however, conclusively 

11 12 verified only later by Singh and Shukla and Singh e ta l .  by 
means of photoelasticity and high-speed photography. These 
investigators also corroborated the existence of a large-scale 
contact of crack faces behind the interfacial crack tip. In 
their work, a secondary mach wave emanating from the trail- 
ing edge of the contact zone was also observed in addition to 
the primary mach wave (i.e., the mach wave associated with 
the crack tip). 

218 �9 VoL 38, No. 3, September 1998 



Very recently, Huang et  al. 14 reanalyzed steady-state in- 
terfacial crack growth allowing for crack face contact. Their 
results clearly predict most of the essential qualitative fea- 
tures of experimental observations discussed earlier in this 
section. The method of analytical continuation was used to 
obtain the in-plane deformation and stress fields. This work 
provided a means for analyzing the experimentally obtained 
CGS and photoelastic fringe patterns in the intersonic regime. 

In the present work, the stress field equations developed 
by Huang et  al. 14 were used to develop and characterize the 
isochromatic fringe patterns in the intersonic regime, Fur- 
thermore, the dependence of the fringe patterns on various 
fracture parameters such as the contact coefficient and the 
crack-tip velocity has been investigated. The paper also 
presents a numerical scheme to extract various parameters 
of interest such as the coefficients of the stress series, the 
contact coefficient and the dissipation energy. A nonlin- 
ear least squares method based on the Levenberg-Marquardt 
scheme 15 was used to analyze the isochromatic fringe pat- 
terns obtained from experiments involving the fracture of 
Homalite-100/aluminum bimaterial specimens. The spec- 
imens were subjected to impact by a projectile fired from 
a gas gun which results in crack initiation and subsequent 
propagation. The entire fracture event was photographed us- 
ing dynamic photoelasticity in combination with high-speed 
photography. The experimental results validated the fracture 
criterion proposed by Huang et  aI. t4 

Theoretical Considerations 

Crack-tip Stress Field Equations 

Consider a crack propagating intersonically along an 
elastic-rigid bimaterial interface as shown in Fig. 1. The 
velocity of crack propagation v is assumed to be more than 
the shear wave speed of the elastic half of the bimaterial sys- 
tem. As shown in the figure, the contact zone has a length I at 
the elastic-rigid interface. A linear model ]4 is used to relate 
the shear and normal stresses within the contact zone, and 
a traction-free boundary condition was used for crack face 
outside the contact zone as 

0.12 = ~-0.22 //2 = 0 --1 < ~11 < 0 (1) 
o12 = 0 0.22 = 0 rll < --l, 

where ~. is the contact coefficient which is analogous to the 
classical friction coefficient. The stress field in the elastic 
solid above the interface can be expressed as 

0"11 = I L l  

0"22 = [.t 

0.12 = I d 

[(1 + 2a 2 + &2s)Re{F"(Zl)} + 28,sg"('ql + 8,sr12)] 

[ ( 1 -  &2)Re{F"(Zl)}'2&-t- sg"'~,rl 1 + &s r12)] 

+ (1 - + 

(2) 

where F is an analytical function ofzz in the upper half plane, 
rl2 _>0, g is a real function of its argument, ~t is the shear 
modulus of the elastic material and 

(3) 

'12 
r/i + a.,r/., = 0 

I ! I 

v 

Elastic 

Rigid 

Fig. 1---Schematic of the interface crack propagating inter- 
sonically along an elastic-rigid bimaterial interface 

where o is the crack-tip velocity and Cs and Cl are the shear and 
longitudinal velocities of the elastic material, respectively. 

Substitution of stresses [eq (2)] into boundary conditions 
[eq (1)] results in a Riemann-I-lilbert problem. Solution to 
this problem results in the stress field as 

OO 

Crij = ~ ~_~ Bnsi j ( l] l ,  I]2, q -- n,  p), 
n = 0  

(4) 

where q and p are the strength of singularity at the crack 
tip and at the trailing end of the contact zone, respectively. 
These singularities q and p are observed to be dependent on 
the crack-tip velocity, si j ,  which are functions of q, p and 
positional coordinates (rl], rl2), are defined in Huang et  al. 14 

The energy dissipated in the contact zone over unit contact 
length D using the dominant leading term of the stress series 
expansion is given by 

oB~ 6(o, x), (5) D -- 12(q+p)_ ~ 

where B0 is the leading coefficient of the stress series and 
G is a function of the crack-tip velocity and the contact 
coefficient. 14 

Characterization of Isochromatic Fringe Patterns 

The isochromatic fringe patterns in a photoelastic mate- 
rial represent the contours of constant maximum shear stress 
which are governed by the stress-optic law given by 

U f0.  0.1 - 0.2 o11 - 0.22 0.12, 
2h- - ~ = 2 + (6) 

where N is the fringe order, fts is the material fringe constant 
and h is the thickness of the material. Substitution of eq (4) 
in (6) results in an equation which was used to generate the 
isochromatic fringe patterns surrounding the crack dp for a 
given elastic material, leading term in the stress series ex- 
pansion B0, crack-tip velocity v, contact length I and contact 
coefficient ~.. Contours of the fringe order N represent the 
isochromatic fringe patterns in the elastic half of the bimate- 
rial. It should be mentioned here that only the leading term of 
the stress series was considered to develop the isochromatic 
fringe patterns. The elastic material chosen in this study was 
Homalite-100, a birefringent polyester supplied by Homalite 
Corporation. The material properties of Homalite-100 are 
listed in Table 1. 
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TABLE 1--MATERIAL PROPERTIES OF HOMALITE-100 AND ALUMINUM 
i i  

Property .... 
Young's modulus, E(GPa) 
Poisson's ratio, v 
Density, p (kg/m 3) 
P-wave velocity, cl (m/s) 
S-wave velocity, cs (m/s) 
Rayleigh velocity, c R (m/s) 
Fracture toughness, Kic (MPa,,/-~) 
Material fringe value, for (kN/m) 
Mismatch parameter, 

Homalite-100 6061 AI 
5.3 71 
0.35 0.33 
1230 2770 
2220 543O 
1270 3100 
1186 2890 
0.45 29 
23.7 

0.0912 

Sensitivity of Isochromatics to Various Fracture Para- 
meters 

EFFECT OF CRACK-TIP VELOCITY 

In order to study the effect of crack-tip velocity, a set 
of isochromatic fringe patterns were generated keeping k, I 
and B0 constant and varying the crack-tip velocity. Isochro- 
matic fringe patterns surrounding the crack tip as a func- 
tion of crack-tip velocity are shown in Fig. 2. As can be 
seen from the figure, a direct consequence of the variation of 
crack-tip velocity is its effect on the inclination of the line 
discontinuities or mach waves (primary and secondary). As 
the crack-tip velocity increases, the inclination of the mach 
waves (measured counterclockwise from positive Ill-axis) in- 
creases. This fact was experimentally corroborated by Singh 
and Shukla. ]l Also, it is clearly evident that the singularity 
at the crack tip is stronger than that at the end of the con- 
tact zone. Indeed, experimental observations by Singh and 
Shukla 1J and Singh et al.12 confirm that the mach wave origi- 
nating from the crack tip is stronger than that emanating from 
the end of contact zone. Fig. 2 also shows that, as the crack- 
tip velocity increases, the fringes close to the crack tip and 
the fringes inside the contact zone increase in number and 
size, clearly indicating that the isochromatics are sensitive to 
changes in the crack-tip velocity. 

EFFECT OF THE LEADING TERM Bo OF THE STRESS 
SERIES 

The leading term B0 of the stress series is analogous to 
the classical stress intensity factor and completely character- 
izes the near-tip stress fields in the intersonic regime. Simple 
intuition suggests that this term either magnifies or shrinks 
the isochromatic fringe patterns surrounding the crack tip. 
However, in order to verify if this parameter could be ex- 
tracted from the isochromatic fringe patterns, the sensitivity 
of the fringe patterns to the change in the value of B0 needs 
to be investigated. The sensitivity is defined as the rate of 
change of the fringe order per unit change in Bo(dN/dBo). 
The sensitivity at a point (5. mm, 5 mm) was calculated to be 
approximately 4000, i.e., a change of 0.001 in B0 gives rise 
to a change of 4 fringe orders. Thus, it can be concluded that 
the isochromatics are extremely sensitive to the value of B0. 

EFFECT OF CONTACT COEFFICIENT 

Figure 3 shows the effect of the contact coefficient on 
the isochromatic fringe patterns for crack propagation along 
Homalite-lO0/rigid bimaterial. In this figure, isochromatics 
are generated for )~ = 0.1, 1 and 10. It should be mentioned 
here that although the contact coefficient is similar to the clas- 

sical friction coefficient, it can be greater than one because 
the cracked interface may be rough and serrated, which may 
cause locking at the interface to provide resistance against 
sliding. 14 The variation of fringe order at a point (-5 ram, 
5 ram) inside the contact zone is plotted as a function of 
the contact coefficient in Fig. 4. Although the isochromatic 
fringe patterns are sensitive to changes in the contact coeffi- 
cient up to a value of 10, the fringe order is a relatively weak 
function of the contact coefficient ~. > 10. 

Extraction of the Fracture Parameters 

It was demonstrated in the previous section that the 
isochromatic fringe patterns in the vicinity of the interfacial 
crack tip are sensitive to changes in various fracture parame- 
ters including the contact coefficient, the leading term of the 
stress series and the crack-tip velocity. Thus, all these pa- 
rameters could be extracted from the isochromatics obtained 
from experiments by solving the inverse problem using an 
overdeterministic least squares method. A nonlinear least 
squares method based on the Levenberg-Marquardt scheme 
is adopted for the purpose of analysis. Using eqs (6) and 
(4), define the error of the kth point collected from a given 
isochromatic fringe pattern as 

( Nkfcr 
gkQ., Bo, B1, B2 . . . .  ) = \ 2h J 

- ~(~ - ~ 2 
+ cr22 . (7) 

Now the iterative nonlinear least squares method attempts to 
find the minimum value of the function 

F ~ ] g 2 ,  = k ( 8 )  
k=0 

where n is the total number of points collected from the fringe 
patterns. For a detailed discussion on implementation and 
theory of the Levenberg-Marquardt method, the reader may 
refer to Mor6.15 

To verify the method, the code was used to extract fracture 
parameters from a set of isochromatic fringe patterns gener- 
ated with known values of ~ = ~o = 0.1 and B0 = B ~ = 
0.002. The values obtained from the analysis ()J = 0.094 
and B / = 0.0019) matched ~0 and B ~ thus validating the 
analysis procedure (Fig. 5). In fig. 5, symbols correspond 
to the digitized data from the numerically generated fringe 
pattern using the values )0 and B ~ and the solid lines rep- 
resent the numerically generated fringe pattern with ~,l and 
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inside the contact zone as a function of the contact coefficient 

B/. The error in the values obtained from the analysis is pri- 
marily due to the errors introduced during digitization of the 
isochromatics. 

The analysis procedure established here was used to in- 
vestigate the intersonic fracture of Homalite-100/aluminum 
bimaterial interface subjected to impact loading. 

Experimental Procedures 

Specimen Preparation 

The bimaterial specimens used in this study were made of 
a stiff aluminum half bonded to a compliant Homalite-100 
half (a birefringent polymer supplied by the Homalite Cor- 
poration). The mechanical properties of the bimaterial con- 
stituents are shown in Table 1. This bimaterial combination 
provides a significant (elastic) mismatch of properties across 
the interface to produce intensified interracial effects at the 
crack tip. A sharp starter crack of 25 mm in length was in- 
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Fig. 5--Comparison of the digitized data points from the nu- 
merically generated fringes using k = O. 1 and BO = 0.002 with 
the fit generated from the digitized data 
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Fig. 6~Experimental setup for investigating the fracture of a 
bimaterial interface subjected to impact loading 

troduced at the bimaterial interface by means of Teflon | tape 
during the bonding process. The procedure for the specimen 
preparation is described in detail in Singh et  al. 8 

Impact Loading Experiments 

The schematic of the experimental setup used to inves- 
tigate the fracture process is shown in Fig. 6. The bimate- 
rial specimen was placed on the optical bench of the Cranz- 
Schardin high-speed camera. Schematic of the bimaterial 
specimen used to study the interfacial fracture under impact 
loading is shown in Fig. 7. The aluminum half of the bima- 
terial specimen was subjected to impact by a projectile fired 
from a gas gun at speeds on the order of 20 ntis. A steel 
projectile (13 mm diameter x I00 mm long) was used to 
impact the bimaterial specimens. The impact sets up a com- 
pressive wave in aluminum half which traverses the width 
of the specimen and reflects off the free surface as a tensile 
wave. This tensile wave loads the interface crack primarily 
in shear, resulting in crack initiation and subsequent propa- 
gation. The entire event of crack initiation and propagation 
was observed using dynamic photoelasticity in conjunction 
with high-speed photography. The high-speed camera pro- 
vides a total of 20 photographs at framing rates on the order 
of a million frames per second. A sequence of photographs 
obtained in a typical impact loading experiment is shown in 
Fig. 8. Time t = 0 corresponds to the time of impact. These 
fringe patterns were recorded in the Homalite-100 half of the 
bimaterial specimen. 

An enlarged photograph of the interface crack propagat- 
ing in the intersonic regime is shown in Fig. 9. The line of 
discontinuity (primary mach wave) emanating from the crack 
tip and the large-scale contact of crack faces were observed. 
In the figure, the contact zone is characterized by fringes that 
run parallel to the interface. The secondary mach wave em- 
anating from the end of contact zone was also observed in 
addition to the primary mach wave. It is clear from the figure 
that the density of fringes in the primary roach is less than that 
of the secondary mach. This implies that the secondary mach 
is weaker than the primary mach. The isochromatic fringe 
pattems also show another disturbance that trails the interson- 

1~;0 

- ' 2 5 1 - -  

\ 

H o m a l i t e -  100 

Interface  
/ 

Starter Crack 

A l u m i n u m  6061 

225 

Fig. 7--Schematic of the specimen geometry used in the 
study 

ically propagating interfacial crack tip. This was identified 
as a Rayleigh wave singularity that was generated when the 
crack tip accelerated through the Rayleigh wave velocity of 
Homalite-100) 6 

Results and Discussion 

The velocity of the interfacial crack tip was calculated 
from the knowledge of the crack-tip location history obtained 
from the photographs. The history of the crack-tip velocity 
for a typical impact loading experiment is shown in Fig. 10. 
As can be seen from the figure, the crack tip quickly acceler- 
ated to shear wave velocity of Homalite-100 soon after crack 
initiation. Thereafter, the crack tip continued to increase at a 
smaller rate to around 140 percent of the shear wave speed of 
Homalite-100. The figure also shows the history of velocities 
of the end of the contact zone and the Rayleigh singularity. It 
can be seen from the figure that the Rayleigh singularity was 
traveling at the Rayleigh wave speed of Homalite-100. Also, 
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Fig. 8--Typical isochromatic fringe patterns obtained for dy- 
namic fracture along Homalite-lOO/aluminum interface sub- 
jected to impact loading 
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Fig. 11--Comparison of the digitized data points from the 
isochromatics obtained from a typical experiment with the fit 
generated from the digitized data 
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Fig. 9--Magnified photograph showing the isochromatics 
around the interfacial crack tip in the intersonic regime. Photo- 
graph also shows the primary and the secondary shock fronts, 
the contact zone and the Rayleigh wave singularity 

the trailing end of the contact zone had the same velocity as 
the interfacial crack tip. 

The isochromatic fringe patterns surrounding the crack tip 
were analyzed using higher order stress field equations de- 
tailed in previous sections. A total of 40 data points was col- 
lected from the fringes ahead of the crack tip and the fringes 
inside the contact zone. A typical result of the least squares 
fit is shown in Fig. 11. In the figure, the solid lines are con- 
tours of maximum shear stress obtained numerically by using 
the results of higher order least squares fit generated by the 
sampled data, and the symbols correspond to the data points 
sampled from the experimental photographs. It is clear from 
the figure that the experimental data fit well qualitatively with 

the fringes generated by the least squares fit. However, the 
data did not fit satisfactorily with the fringes inside the contact 
zone. This is primarily because the synthetic fringe pattern 
is characterized by curved sets of fringes inside the contact 
zone. In contrast, the photographs obtained from the exper- 
iment have fringes that are fiat and parallel to the interface. 
This may be an artifact of the assumption of velocity inde- 
pendent contact coefficient. Nonetheless, the fringe orders of 
the data points collected from the photographs were observed 
to match those of the numerically developed fringe pattern. 

Critical Crack Face Sliding Displacement Failure Crite- 
rion 

Huang e t  al.  ]4 have proposed a criterion for intersonic 
crack growth along bimaterial interfaces. This criterion is 
based on the premise that the crack growth occurs in the pres- 
ence of constant critical sliding displacements (bc) evaluated 
at the end of the contact zone, i.e., 

ul(r11, = - l ,  n2 = 0 +) = ~c- (9) 

This was primarily motivated by the criterion proposed for 
subsonic interfacial crack growth by Lambros and R.osakis. 7 
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This criterion establishes a relationship between the lead- 
ing term of the stress series B0 and the crack-tip velocity v 
given by 

~clp+q-1 
B0 -- /~(1 - q, 1 - p) sin(q~x)' (10) 

where/~(x, y) is the fl-function defined by 

1 
f l (x ,  y)  = f tx-l(1 - t) y-1.  

o 

(11) 

Equation (10) can be used to obtain a functional relation- 
ship between the dissipation energy and the crack-tip velocity 
given by 

D fl (1 - 2q, 1 - 2p) 
P82/I sin 2 (q~) [/~ (1 - q, 1 - p)]2 

kcL/2 (1 + 's2)2 (1 -- &s2) (1 + 2.'s) 

[cL/2&s (1 + ' , )  +)~(1 ' s  2 .,2 

1 

+ [~l (1 +,:)2(1 + k's)] 2" (12) 

Equations (10) and (12) are plotted along with the experi- 
mental data in Figs. 12(a) and 12(b), respectively, for different 
values of L: 0.1, 1 and 10. The values of ~ are so chosen 
because the values of ~. obtained from the experiments fall 
within this range. The lines in Fig. 12 represent the criterion, 
and the symbols denote the experimental data. The critical 
sliding displacement 8c was eliminated from equation (10) 
by normalizing with the corresponding value at v = 1.05cs. 

It is clear from the figure that the data show a reasonable 
agreement with the critical sliding displacement criterion. 
Additionally, B0 and D reduce monotonically with the crack- 
tip velocity. This decreasing trend in the dissipation energy 
is characteristic of unstable crack propagation ( d D / d v  < 0). 
The theoretical analysis by Liu et al. 13 predicts that, in the 
velocity range Cs < v < ~ either crack face contact or 
negative traction ahead of the crack tip occurs, suggesting that 
this velocity regime is unfavorable for stable crack growth. 
The data plotted in Fig. 12 fall in the above velocity range, 
thus reconfirming the observations made in this theoretical 
analysis. 

Very similar results were observed by Andrews, 17 who 
performed numerical calculations on cracks propagating in 
homogeneous materials under predominant shear conditions. 
He deduced that under shear-dominated conditions, stable 
crack propagation could only occur in the velocity regimes 
0 < v < cn and ~ < v < Cl (longitudinal wave 
velocity). 

C o n c l u s i o n s  

The isochromatic fringe patterns surrounding the crack tip 
were developed and characterized using the recently devel- 
oped stress field equations. The dependence of isochromatic 
fringe patterns on various fracture parameters such as the 

1.0 

0.8 

0.6 

r- 

0.4 ~- 

,\ : .... ~.=o.I  �9 ~ .= I  

' . ~  :~ ,, 

0.2 , , , , I , , , , I , , , , I , , , , I , , , , I  . . . .  l , , , t l ~ , J , l t , , T  

1.00 1.05 1.10 1.15 1.20 1.25 1.30 !.35 1.40 1.45 

Normalized Crack-tip Velocity, vie s 

1.0 
t -q~ 

0.8 

0.6 
o 

"~ 0.4 

~ 0.2 'N 

0.0 

I ~,=1 
L=10 

1.00 1.05 1.10 1.15 1.20 1.25 t.30 1.35 1.40 1.45 

Normalized Crack-tip Velocity, v/c s 

Fig. 12--Fit of the experimental data with the critical crack 
face sliding criterion 

contact coefficient and the crack-tip velocity has been investi- 
gated. It was found that the crack-tip velocity has a significant 
effect on the size, shape and number of fringes surrounding 
the crack tip. The contact coefficient, on the other hand, 
was found not to have a considerable effect on the isochro- 
matic fringe patterns. The paper also presents a numerical 
scheme to extract various parameters of interest such as the 
coefficients of the stress series, the contact coefficient and the 
dissipation energy. A nonlinear least squares method based 
on the Levenberg-Marquardt scheme was used to analyze the 
isochromatic fringe patterns obtained from experiments in- 
volving the fracture of a Homalite-100/aluminum bimaterial 
specimen. The results show that the crack growth is highly 
unstable in the intersonic regime. The experimental data 
were also used to validate a recently proposed criterion for 
intersonic crack growth along bimaterial interfaces. 
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