Thermal and Pressure Analysis on Remotely Operated Vehicle Electronics Housing
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Convergence Study
(used for SolidWorks thermal analysis)
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MATLAB: Temperature Distribution through “oltage Converters and Arduino Theory.
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MATLAB finite elem.ent analysis I * Hydrostatic pressure acting on a cylindrical vessel Oocs
*  Excel spreadsheet laying out plate ol -
* Analysis completed for only configuration 1 ¢ s
95 5 * Hoop stress: 0 = =
* Square elements .257x.25 : N P + Yhoop T 4
0.08 F 215 . pr
Results: ) * Axial stress: 04401 = o :
* High temperature areas match Soli rk . | .
Bh temperature areas match SolidWorks - s + Von Mises Stress: 0o, yices = \/ 0?2 — 0,0, + 02
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MATLAB contour plot of theoretical temperature
distribution across plate for config. 1

SolidWorks FEA SolidWorks FEA

*  Mesh: 30,175 CST elements Mesh:
(determined by convergence) * 4 point curvature based mesh

* Heat power applied to all e Total nodes: 30869 -
electronic components e Total elements: 16169 =

* Temperature at each end held Results:
at 20 'C (293.15K) Max. Temperatures: )  —1173166 2L |§§§§§i

* All layouts deemed to have Configuration 1 —24.2°C Ovon Mises = m2
negligible temp. changes Configuration 2 — 23.77°C * Ignore stress concentration at end cap-tube interface

* Layout 1 chosen based on wire Si??ﬁ;;trigzjn_ lz\f/fsoghosen baced *  Minimum FS ;4 =24.41 (at stress concentration)

management applications. on wire management**




