
Here the functions W j ( x )  are the modes of stability 
loss of a hinge-supported bar. The modes of buckling 
given in the relations (6a) or (6b) are chosen depending on 
whether the buckling is analyzed during the initial period 
of impact t<  1 (the wave has not reached yet the support 
x = 1) or after the first reflection from the support 
x = 1. It should be emphasized that for a semifinite bar 
it is sufficient to consider one term of the sum (6) (see 
Ref. 8). The result of the substitution of eq (6) into eq (5) 
is multiplied by this or another representation of Wj and 
is integrated within the limits from 0 to 1. This result in 
an uncoupled system of ordinary differential equations 
with respect to q j  with piecewise-constant coefficients. 
Having integrated this system, the old x and t coordinates 
will be used representation of the solution (6). 

Figures 7 and 8 give the modes of buckling of a semi- 
finite bar and a finite-length bar for the same instant 
t = 1.9. For the semifinite bar (Fig. 7) the growth of 
deflections occurs most intensively with a definite wave- 
length, and in this case the neighboring half-waves in- 
crease as if they were independent of each half-wave 
corresponding to its mean time of loading (mean true 
time), and the maximums (minimums) of deflections 
diminish exponentially from the impacted end face. The 
obtained solution is in a good agreement with experi- 
mental results." The regularity of the sequence of deflec- 
tion function zeros, found for a semifinite bar, is also 
preserved for the bar with a free end in the vicinity of 
x = 1, since the initial conditions on the second stage of 
integration of the system differential equations are the 
functions which differ little from zero (see the vicinity 
x = 1.9 in Fig. 7). 

Figure 8 gives the results of calculations of the buckling 
mode of a finite-length bar for which it is assumed that 
the force after the reflection from the support increases 
by a factor of 1.44. Under such conditions it is necessary 
to retain a minimum of three terms in the expansion (6), 
the numbers of the terms in this expansion being 10, 11, 
12, i.e., a loading was chosen for which in the interval 
0_<t_<l the tenth mode of buckling develops most in- 
tensively, and after the reflection ( l < t < 2 )  the twelfth 
mode of buckling grows most intensively. In the calcula- 
tions it was assumed that the coefficients of Fourier 
series of the function f*(x ,  t) corresponding to the chosen 
modes of buckling, coincide with respect to an absolute 
value, but could differ by signs. With such an approach 
one can speak only about a probable buckling pattern; 
different combinations of signs of the coefficients of 
Fourier series correspond to the four buckling modes in 
Fig. 8. Generally speaking, for the finite-length bar, in 
which load is added or partially unloaded in the section 
x = 1, a regular pattern of the sequence of zeros which is 
typical for the semifinite bar is disturbed. For clamped 
bars (u = 0 at x = 1), the buckling pattern turns out to 
be more complex, since in the representation of the 
solution of eq (6) one has to retain a considerable number 
of terms. 

Conclusion 
Three zones fixing the fiber residual positions after 

explosive welding are observed when investigating the 
stability loss of reinforcing fibers during the experiment. 
In this case, the specimen length exceeds the length t * c  by 
an order, and the ends of reinforcing fibers are clamped. 
The first zone (its length = 2 t ' c )  is characterized by the 
absence of any noticeable fiber deflections. In the second 
zone, noticeable fiber deflections with a regular alternation 
of zeros were observed. As for the third zone, irregular- 
buckling picture was observed due to reflection from the 
clamped end. 

Present theoretical analysis which takes into account 
the interaction of longitudinal and transverse fiber os- 
cillation is in good agreement with the experimental 
results. 

Besides, one is faced with the investigation of the 
problem of influence of reinforcing fiber buckling on 
mechanical properties of fiber-composite materials 
produced by explosive welding. 
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Erra ta 

"A Photoelastic Study of Energy Loss During a Fracture Event" by A. Shukla and J.W. Dally 

The last eleven lines of the right-hand column on Page 165 of the April 1981 issue of EXPERIMENTAL MECHANICS are not 
correctly located, Due to an unfortunate and much regretted error, during the preparation of the "mechanicals" they were 
placed at the bottom of the column and not at the top where they belong. 
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