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INTRODUCTION (12 point)         (MARGINS ARE FULLY  JUSTIFIED) 
                      ⇓ 
 All text is 12 point size. The elastic constants of composites are some of the most 
important properties of such highly anisotropic materials [1].  In addition to being 
important in design and structural analysis, the elastic constants play an important role in 
ultrasonic nondestructive inspection of composites [2-6]. 
 
THEORY (12 point) 
 
Variation of Wave Velocity with Respect to Direction    (12 point) 
 
 The rectangular coordinate system used in this study has the 3-axis perpendicular 
to the sample.  The general Christoffel equation is given as: 
 

 C k k U i j k lijkl j l ik k− = =ρω δ2 0 1 2 3, , , , ,           (1) 
 
where Cijkl  are the elastic constants; k k k1 2 3, ,  are the wave number components in 1, 2, and 
3 direction, ρ  is the density, ω is the frequency, and 

r
U  is the displacement vector. [2,4]. 

 
(center eqns.)  Ω( , )k C k kijkl j l ikω ρω δ= − =2 0 .            (2) 
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All figures and tables must be positioned at either the top or bottom of a page, near where they are 
mentioned in the text. 

 
FIGURE 1.  A plot of the gΠ/gΣ ratio as a function of photon energy for H2 obtained using the ion βN 
parameter data. (Be sure that captions are NOT indented and that labeling on axes is large enough to read.  
There will be a further reduction of the entire paper during the printing process. Use 10 point font for 
legend and scale.) 
 
TABLE 1.  Variation of elastic constants with time shift Δ t.      (10 point) 
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0.0 0.14 1.50 

– 0.2 0.09 1.63 
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