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Which cams have roller followers 7

Which cams have radial followers ?

Which cams have reciprocating followers ?

Which cams have oscillating followers ?

Of what type are all these cams ?
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1) {b) Consiruct the displacement diagram and the cam profile for a plate cam with a translating knife-edge

follower that rises 2 cm with simple harmonic motion in 90° of clockwise cam rotation, then dwells for 45°,

Student 1D # :

returns with simple harmonic motion in 180°, and dwells for 45°. The prime-circle radius is 30 mm.
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What is this type of gear ?

What is its advantage over spur gears ?

(b} If input gear 2 is rotating 900 rpm ccw, find the speed and direction of output gear 7.

i
. o
Na \1 Saaa o Ny

\\\\\\\\WE]ZZZZEM r““lj
Ny | 140 a4 L 5

¢l &\&W L s

| K\LS Y I o

o m/fﬂﬂ//d

L Ne fJElsu?

: Oumm
' 1 shaft
| T
p - j l\ 7
w, - 2|
/ f%ﬂ\m. {34: 4: Mté(g l_4e 700 f i
\
\ \“; = {VTT‘; ’ \\ *YYFQ
= N )\ e /

Page 4 of 8



Student D # :

Name :

2) {c) A compound planetary gear train is shown below (not to scale). The data for gear numbers of teeth

and input velocities are given as : N3 = 25, Ny = 45, N5 = 30, Ng = 40, wam = -50 rpm, and wg = 20 rpm.

Determine the velocity of gear 3, ;.
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3) The four bar mechanism can be used as a rock crusher with high mechanical advantage (MA) close to
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its toggle position. In this figure R,,, = 20 mm, R,; = 40 mm, R, = 40 mm, and R,,,, = 60 mm. Force P

= 150 N is applied at the point A of link 2. Complete the free body diagram of each link and use the
graphical method to determine the reaction force Q from the rock,

Scale 1 mm : 10 N
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4) Link 2 of the mechanism shown is rotating with a constant speed w, = of 2 rad/s clockwise. The velocity
and acceleration analysis are given as shown. Link 3 ABC has the center of gravity at G which is 10 mm
from AC, and 10 mm from BC. It has the mass m; = 0.1 kg, and the mass moment of inertia about point
G, b= 4242 kg-mm’. Link 3 has an angular acceleration of 3 rad/s’ ccw, and the acceleration of its CG
of 42.42 mm/s’ Determine (a) the inertia force, (b) the inertia moment, and (c) the force F, by link 2 which

causes link 3 to have this motion.

Scale 1: 1 Scale 1 mm : 1 mm/s C

Scale 1 mm : 2 mm/s?
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5) The figure shows a system with three masses on a rotating shaft, m, = 0.1 kg at 90° and radius R, = 30
mm, m, = 0.2 kg @ 240° and radius R, = 30 mm, and m, = 0.15 kg @ 0° and radius R, = 20 mm.
Determine the magnitude and direction of the balance masses needed lo dynamically balance the rotor.

The balance masses will be placed in planes 4 and 5 at a 30 mm radius.
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