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Mechanical equipment is subjected to a variety of
different loading that must be considered in the
design process
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Shipboard equipment response due to shock
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Electronic equipment is
sensitive to shock loads

Severe loadings are of
concern

Measurements of
response are needed

high speed video
showing shock

accomplished? response

How can this be
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Assessing Shock Response from Multiple Sensors

- Measurements of both acceleration and
displacement need to be obtained

- Various transducers are available for
measurement of response

* Numerical evaluation of data required
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Assessing Shock Response from Multiple Sensors

* Response due to shock needs to be determined

* Measurements of displacement and acceleration
using accelerometers and LVDTs are options for
transducer selections

Shock Isolation Assessment from Multiple Sensors S Dr. Peter Avitabile, Assistant Professor
Mechanical Engineering Department




- DYN
) | Different Ways to Solve the Same Problem| <y<

TIME DOMAIN

Time Domain requires
integration and

dlcf f efeﬂflbflbﬂ TRANSFORMATIO TRANSFORMATION
numerically

SUBSET

FREQUENCY ‘ LAPLACE
DOMAIN DOMAIN

PARAMETER ESTIMATION

* Time domain represents the physics of the system

* Frequency domain represents the system in terms of
it's periodicities

* Laplace domain represents the system in terms of
its poles and residues
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The system can be modeled in an equivalent sense
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f(t)
|
s Lo
Homogenous eguation is
mX+cx+kx=0 FBD
and assuming an exponential Fs m %
solution form gives
(msz-l—CS-l—k)SSt =0 KX cX
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Numerical Integration/Differentiation
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The differential equation could also be processed
in the time domain using numerical technigues
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Need to know ........

- Strength of Materials (structural characteristics)
» Dynamics (mass, inertia properties)

* ME Lab (digital data acquisition)

» Numerical Methods (integration, differentiation)

* Math (ODE, Laplace, Fourier Series)
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Skill Sets Needed Dy?%

Numerical methods used in problem evaluation

* Must have a firm understanding of underlying
math related to problem

- Computer software helps provide solution to
underlying mathematical formulation

* Upper level students are expected to have a firm
understanding of basics to solve the problem

- Engineers utilizing tools to solve critical problems
clearly must understand the basic underlying
mathematical principles involved
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