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Raising the Hammer Force Torque Power Energy Analysis The objective of this analysis is to determine the feasibility and for lifting the hammer shown below with the given motor. Arm Parameters: Mass of hammer: m = 0.5kg Length from pivot: L = 0.2m Desired time for raising hammer: traise = 20 sec Overall contest time: tcontest = 60 sec Motor Parameters: No-load speed, ωno-load = 4 radians/sec Stall torque, τstall = 0.3 Nm Assumptions: • Quasi-static analysis, i.e. the motion occurs with low acceleration and thus dynamic forces can be neglected • Friction in pivot is relatively small and can be neglected
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Energy Analysis Energy Needed: Eneeded = Energy Available: Eavail = Factor of Safety: F.S. energy = Power Analysis Power Needed: Pneeded = Power Available: Pavail = Factor of Safety: F.S.power = Torque Analysis Analyze configuration of a direct coupling between motor and arm. Draw the worst-case torque load condition Maximum Torque Needed: τneeded = Maximum Torque Available: τavail = Factor of Safety: F.S.torque = Conclusions



There is suﬃcient energy to perform the task, with a high factor of safety of 9. There is also suﬃcient power, with a factor of safety of 3. However, with the motor directly attached to the arm there is not enough torque to rotate the arm through the horizontal position. Nevertheless, it may be possible to perform the task using a mechanical advantage to increase torque, such as with gears or pulleys.
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