1. If the output torque T. must be 3T, in Fig. 1, how many teeth should gears b and ¢ have? Given gear a
has 26-teeth.
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b is just an idle gear that changes the direction of rotation

it just divides the speed reduction from a to c into two stages: a—b then b—c

2. A motor rated at 5000 rpm is used to turn the 50 mm-diameter wheels of a mobile robot. The robot is

required to travel a 600 mm distance in about 8(sec). To this end, the motor angular velocity is to be

geared down using a gear system. The available gear teeth are 10, 20, 50, and 100.

e Find a proper gear system combination that achieves this objective as closely as possible.

e The motor inertia is 0.7x1077 kgm?* and the wheel inertia is 20 times the motor inertia. Given the
motor torque of 2.5 mNm, what will be the wheel’s angular acceleration for the gear system
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1. use the highest reduction ratio

p=loo 2. add another stage
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3. add final stage
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we need to find equivalent inertia and torque
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2. transfer Tm to the wheel ( -
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3.

Consider the machine shown in the Figure below. If both axes are moving at the speed of 101 mm/s
using trapezoidal velocity profile with t. = 0.2 s, how long will it take each axis to complete its move?
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Figure : Multiaxis machine

Tradazelfal velocify Profile
1

( E \ X DisFance = AVen u~g v Yo Ve

i‘uto-Z sec i't‘a t
WAy S | XS Lsmccelamtfa" L ime
L6 X 25‘4 = i(l/z)&a\zx[al') + lolx} _t_:g, ¥2 Ser —> i’fi’cow‘k“’zx‘:a :4‘2?YC[’

Coniy Corpy

oty M)
\2x 2594 = z(\/z)‘axleﬂ) + lolxt —o 4= 2.9 See —> fffcow:kkz’r"-“ -3-22 ser
~ “ Conyy Cor7y
note: the axes will arrive at their desired positions in different times

either axis x should move faster or y should move slower




4. Motion controllers use counts (cts) to track position. The motor in the Figure below has an encoder that
produces 8000 cts/rev. The ball-screw advances 10 mm/rev. A motion application requires the carriage
of the linear axis to travel 406 mm at lgl_lnm/s with an acceleration of 254 mm/s?. Calculate the
following parameters for the carriage in the units shown: speed (cts/ms), distance (cts), acceleration

(cts/ms?), and move time (constant velocity time) in ms.
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to get move time, we must assume a motion profile
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