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Homework #8

1.) Mortar does not fire

Severity
Hazardous-without warning (10)

The deployment of a parachute is a very time-critical operation. Should the mortar not fire,
there would be no warning, and the pilot chute(s) would not deploy. The main parachute could
not be deployed without the pilot chute extracting it. Consequently, the spacecraft would not

be decelerated and would impact the surface at an extremely high velocity, resulting in loss of
spacecraft, mission and/or crew.

Occurrence
Low: Relatively few failures (2)

The likelihood of a failure due to a mortar not firing is very difficult to ascertain. However,
because the mortar is a single fault tolerant system, extensive ground and flight testing would
have occurred. Additionally, myriad heritage programs exist from which to draw lessons

learned. Due to this, the likelihood that the mortar would not fire is low, with relatively few
failures.

Detection
High (3)

It is relatively simple to detect visually the failure of a mortar because the pilot/drogue chute
would not deploy and the vehicle would not be stabilized/decelerated as expected. A sensor
could tell whether or not a mortar fired or if power was supplied to the mortar-firing device.




2.) Asynchronous inflation of parachute clusters

Severity
Moderate (6)

The severity of an asynchronous inflation depends on the timing. If the cluster of parachutes
opens slightly asynchronously, there would be minimal effect on the vehicle operation.
However, if the inflation is highly asynchronous, the results could be much more severe,
resulting in other separate failure modes. For a three-parachute cluster, if one chute opens well
before the other two, the aerodynamic loads could exceed maximum designed load of the
chute. Consequently, the spacecraft would descend with only two chutes fully operational.
However, due to current engineering design, the result of an asynchronous inflation should not
cause loss of life or mission.

Occurrence
High (7)

Due to the complex aerodynamics surrounding a re-entering vehicle, it probably is difficult to
inflate all parachutes in a cluster at exactly the same time. Because of this, there is a high
likelihood that the parachutes would not inflate synchronously. However, there is a much lower
risk that there would be a highly asynchronous inflation than a slightly asynchronous one.

Detection
Very Remote (9)

If all the preventative measures are taken, there is no way to determine the cause of the failure.
Visual inspection can be used to see that an asynchronous inflation occurred but the cause may
never be known.
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