Getting Rover to Mars - In Working Order

In 2003 NASA plans to send two large identical rovers
to Mars to continue the surface exploration of Mars
begun by the 1997 Mars Pathfinder Sojourner rover.
Powerful mobile laboratories, the new robotic explorers
have the capability of traveling up to 110 yards (100
meters) each Martian day. The miniature Sojourner
rover trekked over the same distance only over the
course of its three-month trip.

Featuring greater mobility and scientific abilities, the
new generation rover will embark on the longest expe-
dition across the red planet. NASA expects the mobile
scientific rover to explore Mars over a four-month period
collecting rock and soil samples and performing chemi-
cal analysis of these samples.

But before the Mars Rover can perform its mission on
the surface of Mars, it must survive the trip and landing
in working order. And there is only one chance to get it
right. During launch of the rocket carrying the Mars
Rover, the rover will be exposed to high structural vibra-
tion and acoustic emission stresses. It must also sur-
vive the shock of landing on Mars. The 2003 rover re-
lies on an airbag cocoon to land with a drop, bounce,
and roll.

To ensure that Mars Rover can survive all these stress-
ful events, various structural components have been
tested at the Environmental Test Laboratory of the Jet

Propulsion Laboratory (JPL). JPL has extensive experi-
ence in qualifying spacecraft survivability in hostile vibra-
tion and noise environments. For the rover project, JPL
engineers in the Dynamic Environments Group defined
the random vibration and shock environmental test re-
gime and provided a test specification to their Environ-
mental Test Laboratory to do environmental simulation
tests.

An important part of the JPL rover test program was the
structural characterization of selective hardware compo-
nents used on the rover. Characterization testing identi-
fied the resonances and the fundamental modes of the
structural components. The Dynamic Environments
Group at JPL purchased a Photon Dynamic Signal Ana-
lyzer manufactured by Dactron to conduct the various
structural experimental tests. The Photon is an ultra-
portable analyzer, weighting less than 7 ounces (200
grams), with the capability to acquire four channels of
data simultaneously. It connects to a laptop PC via the

PC’s USB port and it provides flexible, easy to use soft-
ware for signal analysis and modal data acquisition.






