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A precision speed control system shown in the Figure 4 is required for a platform used in gyroscope and
inertial system testing where a variety of closely controlled speeds is necessary. A direct-drive DC torque
motor system was utilized to provide (1) a speed range of 0.017/s t0 600°/s, and (2) 0.1% steady-state error

maximum for a step input. The direct-drive DC torque motor avoids the use of a gear train with its attendant

backlash and friction. Also, the direct-drive motor has a high-torque capability, high efficiency, and low

motor time constants. The motor gain constant is nominally K» = 1.8, but is subject to variations up to 50%.
The amplifier gain &G is normally greater than 10 and subject to a variation of 109.

(2) Determine the minimum loop gain necessary to satisfy the steady-state error requirement. (12 43)
(b) Determine the limiting value of gain for stability. (1343)
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