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1.1 Introduction. Motivation

O Characterization of instrument material composite, and therefore modifying its mechanical properties,
allows modulation frequencies generated by its vibrational modes. This fact gives us the possibility of
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1.1. Introduction. Motivation

O The experimental and simulated data with Finite Element Analysis allows one to correlate the vibro-
acoustic response of the preimpregnated composite laminate with the mechanical characterization
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1.2 Mechanical modelling. Acoustic response due to material characterization

O The frequencies produced by a rectangular plate [3] can be expressed in terms of its geometry
and its elastic and material properties as:

Vibrational Mode (m,n)

! !

2 2
f(m,n) = 0,453C;t (m:- 1) + (n hl 1) ‘ where C, =+ E/p(1—v?)

b

O The elastic properties of the composite laminate can be obtained
theoreticaly from the matrix and fiber data as:

Ec.= EfVe +En(1—Vf); pc= psV5+ pm(1— V)

O Or experimentaly by two different approaches:
o according to ISO 527-4:1997 standard for tensile test [0]
o using a dynamic method based on its acoustic resonance. [7]




1.2 Mechanical modelling. Dynamic method based on its acoustic Response.
Determining Dynamic Young Modulus
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Fig. 3. Variation in the frequency factors with v for a/b = 1.0; (—[) Warburton [28], ( x ) Leissa [29], (@) FEM.




1.2 Mechanical modelling. Dynamic method based on its acoustic Response.
Determining Dynamic Young Modulus

Dynamic method
Standard Tensile Test
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1.3. On the influence of mechanical and processing characterization on the vibro-acoustic response
Study cases

Objective: Theoretical and empirical comparison of the mechanical and acoustic properties of different
samples of composite materials produced by different processes
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1.3. On the influence of mechanical and processing characterization on the vibro-acoustic response
Study cases

O A proper manufacturing study is essential to be developed in order to establish appropriate

material properties through its processing. The preliminary results show the vibro-acoustic analysis
of a drum shell built in autoclave carbon fiber reinforced epoxy. A set of experiments conducted in
different prototypes, illustrates variations in the frequencies produced by their vibrational modes
depending on composite design definition. Preliminary results are on working but not conclusions yet
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