· Design Specs for Bearing

· Due to small loads/low rpm, the bearing ratings were not a large concern

· Bearing was chosen for its dimensions


· Assume the bearing has a life rating of 1 million revs at max RPM

· McMaster does not provide a life rating

· [image: image1.wmf]Symbolism

· C10 = catalog rating, lb                                   

· FD = desired radial load, lb

· LR = rated hours of life (catalog)

· nR = rev/min (catalog)

· a = 10/3 (roller bearing)

· LD = desired hours of life

· nD = desired rev/min

· y = desired linear displacement


Needle Roller Bearing

· r = bearing radius




McMaster

· t = time cycle of test
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· For a desired life of 5000 hours, the bearing should have a catalog rating of 40.85 lb. As stated earlier, due to sizing of the arms that the bearings are going it, we have a 500-1000lb rating.

· Assuming 1 million revs at max RPM, we can find out how much life to expect at 1000lb


[image: image3.wmf]
** The desired force is not actually 50lbs. We wanted to make sure there was a substantial factor of safety when determining the bearing life.

· Torque Required to move the lead screws

· Need to turn the lead screws at 20 RPM to be in time cycle spec. Using a 1:1 gearing ratio between the motor spur gear and the lead screw spur gears

· Lead screws will share the load equally






· The required torque for the motor to raise a lead screw

· F= Force on lead screw thread (lb)

· dm = diameter (mean) (in) ( d +p/2

· l = number of revs * pitch

· fc = friction coefficient (.09 for steel on steel ( steel sleeve in aluminum block)
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· Due to low operation speeds, the motor will not/should not see a significant amount of toque loss when moving

· The motor is rated at 637 oz in or about 40 lb in of standing torque. Even at a 75 percent torque reduction during a dynamic simulation, the motor will provide plenty of torque.

_1160752165.unknown

_1286883139.unknown

_1286883213.unknown

_1286881732.unknown

_1160752091.unknown

