
Objectives:

The goal of this three-year strategic RTD task is to develop a topologically optimized additively manufactured (AM) 

rover chassis that incorporates heat switch and thermal insulation elements to enable new mission concepts to the 

Moon and Mars. The resulting rover chassis will be a mutlifunctional thermal-structural system that incorporates high 

performance thermal control systems. This year was the first year of the task and the high-level goals were to mature 

the basic thermal technology elements (AM heat switch and AM thermal insulation), as well as develop a notional rover 

chassis design. The final goal will be to qualify at TRL 5 an AM rover chassis that has been thermally/structurally 

optimized and incorporates a heat switch and insulating elements.
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Figure 3: Preliminary test results of the
topology optimization algorithm being
developed to optimize the thermal-
structural performance of a AM rover
chassis. This early result shows the
structural optimization of a rover chassis
with structural boundary conditions to
simulate a mobility system, camera mast
and warm electronics box. Future
versions of the algorithm will increase
the node number (fidelity), and
incorporate a thermal optimizer that is
coupled with the structural optimizer.


