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Design
● Engine is positioned above the pendulum 

pivot with a counterweight below to restrict 
the pendulum movement.

● Pendulum displacement is measured with a 
laser sensor and is used to find the impulse.

● Calculations are based on:   L = Iω
● With sufficient counterweight, the design can 

measure the thrust for both a single pulse 
and continuous operation.

Project Overview
Project goal: Design thrust stand to measure 
the total impulse of a detonation-based 
thruster operating in a single pulse mode.

● Total impulse is used for delta-v calculations.
● Thrust stand design incorporates an 

inverted-hanging pendulum configuration.
● Calibration system is based on an impact 

pendulum technique.

Impact
● Will allow the total impulse for small-scale 

detonation engines to be quantified.
● Small-scale detonation engines provide 

higher fuel efficiency to enable longer 
duration space missions.

● Multimode thruster operation offers greater 
versatility for propulsion system.
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● Calibration system incorporates a large 
mass at the end of an impact pendulum.

Calibration Range: 1-15 N-s
● High-speed imaging will determine the 

velocity of the mass pre- and post-impact for 
use in the total impulse calculation.
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Fig. 1: a) Thrust stand render with detonation-based thruster 
mounted. b) Free body diagram of the stand.

Fig. 3: Synthetic calibration curve.

Fig. 2: Thrust stand side view with parts labeled.


