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changes


G10 spacers removed from top and bottom of Ti support tube


Increases stiffness�


Design loads have been reduced since MOLA 1


Random vibration levels lower


Static loads lower�


Telescope changes presented by Pam Generie�


Electronics Box changes presented by Dan Hopf


MOLA 2 finite element model
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finite element Model


Modeled Components:


Feet


Honeycomb support panel


Titanium support tube


Beryllium interface plate


Detector housing


Laser housing (provided by McDonnell Douglas)


Electronics box (base, PC boards, housing)


Telescope (primary and secondary mirrors, solar shield, secondary mirror support tube)


Thermal blankets, harnessing and cables were not modeled.


fINITE ELEMENT MODEL DETAILS


8866 Nodes  and  10167 Elements


Plate, bar, rigid and concentrated mass elements used


FEM weight:�				39.3 lbs (17.9 kg)structural�				13.1 lbs (5.9 kg) non-structural�				52.4 lbs (23.8 kg) total		MOLA 1 = 57.03 lbs


FEM CG:�				x = -0.30 in					MOLA 1	x = 0.012in�				y = -4.66 in							y = -4.328 in�				z = 4.12 in							z = 4.831 in


FEM Moments of inertia�				Ixx = 3480.0 lb in			MOLA 1�				Iyy = 2461.1 lb in			Iyy = �				Izz = 4751.6 lb in			Iyy = 


NASTRAN verification runs


Normal modes dynamic analysis run


Subjective look to verify acceptable modes�


Free-free dynamic run


Modes 1–6 are zero; looks for rigid-body motion�


Enforced displacement run


Free-free movement looks for internal constraints and zero forces�


Unit gravity load run


1g load returns model weight��	All verification runs passed


normal modes Analysis handout only


Mode�
Frequency�
Description�
�
1�
89 Hz�
Telescope and Ti support tube rocking in Y dir.�
�
2�
114 Hz�
Instrument moving in Z-dir.�
�
3�
121 Hz�
Sun shade�
�
4�
136 Hz�
Sun shade�
�
5�
138 Hz�
E-box cantilevered on support panel, sun shade�
�
6�
140 Hz�
Sun shade�
�
7�
151.5 Hz�
Power supply board�
�
8�
152 Hz�
Sun shade�
�
9�
157 Hz�
E-box boards and E-box cantilevered on support panel�
�
10�
164 Hz�
Instrument rocking in X dir.�
�
11�
176.5 Hz�
Sun shade�
�
12�
181 Hz�
E-box boards�
�
13�
183 Hz�
E-box boards�
�
14�
188 Hz�
E-box boards�
�
15�
192 Hz�
Sun shade�
�
�
�
�
�
22�
214 Hz�
Instrument rocking in Y dir.�
�



normal modes Analysis


add viewgraphs of mode shapes


Static analysis loads


Loads from the MOLA mass acceleration curve:


X dir. = 20.6g


Y dir. = 20.6g


Z dir. = 22.8g�


These loads are applied independently�


Recovered loads multiplied by factors of safety prior to margin of safety calculations:


1.25 on yield


1.4 on ultimate


Bolt margins of safety


Location�
Bolt�
Fyeild-max�
syield�
MSyield�
�
Feet to support panel�
10-32 UNF�
344.2 lbs�
47605.0 psi�
0.37�
�
Support tube base�
10-32 UNF�
334.6 lbs�
47364.1 psi�
0.37�
�
Support tube top�
10-32 UNF�
263.1 lbs�
45578.4 psi�
0.43�
�
E-box base�
8-32�
260.1 lbs�
48287.5 psi�
0.35�
�
Laser housing�
1/4-28�
171.1 lbs�
41350.6 psi�
0.57�
�
Detector�
6-32�
21.5 lbs�
40181.2 psi�
0.62�
�
Telescope primary mirror�
10-32 UNF�
19.9 lbs�
39498.1 psi�
0.65�
�





















Bolt equation:


sb = (.6)sy + (.5) (FS)(Fmax)/Ab





Margin of Safety = sallowable/sactual) -1 





plate margins of safety


Location�
Material�
Fyield-max�
syield�
MSyield�
�
Interface Plate�
Be I220B�
�
�
�
�
Support Panel�
Al Honeycomb�
�
�
�
�
E-box base plate�
�
�
�
�
�
Feet�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�


















Aluminum 6061-T651		Fy = 35,000 psi	Fu = 42,000 psi


Titanium 				Fy = 96,000 psi	Fu = 160,000 psi


Beryllium S200-F			Fy = 35,000 psi	Fu = 47,000 psi


Beryllium I220-B			Fy = 40,000 psi	Fu = 55,000 psi


Beryllium SR200-E			Fy = 50,000 psi	Fu = 70,000 psi


Stainless Steel 303			Fy = ~30,000 psi	Fu = 98,000 psi


Honeycomb Panel 			 use values for aluminum face sheets


static analysis details viewgraph only


Bolt analysis hand calculations will be performed using grid point force loads recovered from NASTRAN runs�


Selected plate analysis calculations will be performed using NASTRAN membrane force loads�


Remaining plate analysis calculations will be performed by hand using grid point force loads recovered from NASTRAN


static analysis details handout only


Bolt analysis hand calculations will be performed using grid point force loads recovered from NASTRAN runs�


Selected plate analysis calculations will be performed using NASTRAN membrane force loads


Support panel, e-box base plate (excl. mounting flanges), interface plate, and feet have adequate FE mesh�


Remaining plate analysis calculations will be performed by hand using grid point force loads recovered from NASTRAN


Ti support tube and e-box mounting flanges have course FE mesh


Future analysis


Random vibration analysis �


Frequency Response analysis �


Bulk temperature loading analysis to determine margins of safety due to worst case thermal gradient


R. Simmons











