A major difficulty with this test is that a temperature
variation of 0.1K is sufficient to create a >70nm
position deviation on the test bench references.
References are used to compensate test bench
movements. Finally, a constant deviation, that is visible
on both references and BSMA but in opposite directions
is removed to generate Figure 20 result.
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Figure 20. EM3 Post-processed position
during stability test

The stability test shows that the +/-150nm stability
requirement over 24 hours is achieved. However, future
tests with improved temperature management will be
needed to verify long term stability.

EM3 VIBRATION TEST & LIFETIME

A first lifetime test is performed in air to represent the
ground activities during integration. The nominal motor
performed about 1 000 000 steps, covering about 200
operational range (50% of qualification lifetime).

Following this test and in order to simulate launch
conditions, 26g sine and 6g to 11g RMS random
vibrations spectrums were applied to EM3 on all 3 axis.
It has to be noted that the motor moved during this test,
which was not expected. Investigations are still
underway to identify the root cause of this unwanted
movement.

However, there remains that no damage occurred during
the test and that the BSMA was still fully functional
after vibration tests.

Finally a second phase of lifetime was performed in
vacuum to represent space operation. 300 000 steps
were then performed, covering about 60 cycles (50% of
qualification lifetime).

CONCLUSION

The BSMA is presented in this paper. This new
mechanism demonstrates extremely fine positionning
capability (~40 nm steps) while being robust to space
environments.

A first model (EM3) has been manufactured, tested and
delivered to Airbus DS in may 2019. Tests conducted
with this model have demonstrated the stepping

resolution, the force capability and partial results for
stability performances.

Three flight models and a qualification model have been
built and are expected to start their respective test
campaigns in june 2019. Another batch of 4 motors is
expected to be delivered by end of 2019.
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