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AAE565 Homework 8 Due Friday 3/13/09

Accelerometer
Spring Center of the case. Also
shown the location of the mass
slightly when the spring is
Acceleration of extended unstretched
gravity, g A ¢ Stretched displacement of
Mass

the spring giving location of
the mass relative to the
center of the case, y(t)

Viscous Damper .
Location of the center of the

case relative to the ground,

X(t)

Ground plane

An accelerometer is a transducer that consists of a case containing a mass (with
mass m) connected to a spring with stiffness k and to a viscous damper with damping
constant ¢. The mass is free to move up and down without friction with the case and is
acted upon by the spring and the damper. Define x(t) to be the position of the center of

the case of the accelerometer relative to the ground. The center of the case also
) corresponds to the point where the spring is unstretched. y(t) is the amount the spring is
“stretched and is also the location of the mass relative to the center of the case.

A. Find the differential equation that relates the accelerometer input X(t) to the
accelerometer output y(t). Note that the input is assumed to be the second
derivative of x(t) with respect to time, t. Assume that the ground is an inertial
frame and that the motion of the case is only in the x-direction (up and down).

B. What can you say about the ability of the accelerometer to separate (i.e.,
distingish between) the influence of gravity (g) from the influence of
inputX(t) upon the accelerometer output y(t)?
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