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3. About this document

3.1. Purpose

This document contains the analysis of the stress in the MMT rotator bearing due to an overhung load from Maestro’s counterweight.
3.2. Reference Documents

See the MMT SiteScape for all documents.

4. FEA model results
The following results show the Von-Mises stress in the races and rollers of the MMT instrument rotator. All loads have been applied to a plate bolted to 5 of the ¾-16 tapped holes in the instrument mounting surface of the inner race.

4.1. Loads

According to David Dean on 5/8/07, the counterweight weighs 850 lbs [390 kg.]. Measurements of the cart indicate that the load ranges from 2 to 3 feet from the bolt circle on the rotator. To be conservative I applied 850 lbs 33 inches from the bolt circle using a 1-inch steel plate.
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4.2. Boundary conditions

Fixed supports were applied to the outer race surface that mounts to the telescope. Since the central cone provides approximately 30 inches of section this constraint should be a good approximation of the stiffening from the telescope cell.
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4.3. Model generation.

Since the highest stress lies in the rollers, the mesh was refined for the threes rollers showing the highest stress.
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4.4. Equivalent stress- Von Mises

The maximum stress is in the rollers. With the above load case the maximum stress is around 700 psi. [image: image5.jpg]Equivalent (von-Misés) Stress
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I also looked at two additional load cases where the load was applied over a 12-inch wide plate .
The stress from 850 lbs applied to a 12-inch wide plate is still below 2000 psi.
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Finally, I looked at the “monkey wrench” load of the entire counterweight supported on a 1” wide “wrench” applying 850 lbs over a 33-inch moment arm. This is obviously a worst case load to the rotator. 
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The maximum stress was still less then 13,000 psi under the “wrench”. The bearing stress was less than 2300 psi. 
4.5. Strength of materials
The rollers are AISI 52100 Steel heat treated to 58-62 RC. This high strength material has a yield strength of 295,000 psi.
The material of the race is AISI 4150 steel heat treated to 250 BHN (minimum). The yield strength of this material is around 120,000 psi.

4.6. Stripping strength of flange

The flange has 24 ¾-16 UNF tapped holes 1.5 inches deep. Using a conservative stripping strength of 90 ksi, each bolt should support 40,000 lbs.

4.7. Conclusion

If we applied all of the weight of Maestro’s counterweight to a single bolt on the rotator flange (NO, I DO NOT RECOMMEND THIS!) we would not damage the inner and outer race, bearing rollers, or tapped holes.
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