Problem 1: (12 points)

For the inverted slider-crank linkage shown in the
Figure, crank 2 has a constant angular velocity of 60
rev/min CCW, where Roxos =300, AO; =175 mm,
BO.=700 mm. By the graphical method

A. (2-poits) Find the Mobility of the mechanism

shown.
B. (2-poits) Find

ink 3 ‘

C l{:..poits‘j From the velocity diagram !"md the
' locity of B and the angular velocity of link 4

s its) From the acceleration diagram find the

e ier B, and the angular

accel f link 4.

the position of link 4, and the slider

. (18 points
Pfﬂble?;kfée(m Fggure il? the position
for fhe Assume that B=60.472°, 8;= -20° in
= x-':f coordinate system, w; = 1 rad/sec
cCW increasing at the rate of 10 rad/sec’.~,
position of the coupler point P on link 3
gilh respect to point A is: p = 15.00, 83 = 0%
g an analytical method:
"A. (6-poits) In terms of all parameters (a,
i

b, ¢, d, 0y, 0, 8; and 8,) derive the ‘ﬁ;ﬁd—_

Lposition, velocity and acceleration . .o s e\
wequatiors fior the laop of the foursbar i amiteny sy Ve BTN SELTHL
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B.(4-poits) Analytically find the angular Ay

by

velocity of links 3 and 4,

C. (4-poits) Analytically find the angular
accelerations of links 3 and 4,

D. 4-poits) Find t acce

leration of point P
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Q1. In the toggle imechanism shown, the glider D 15 /e
constrained to move on a horizontal path. The crank . O4is| |.
OA is rotating in the counter-c lockwise direction at @ '
speed of 180 rpm. increasing at the rate of 50 rad/s”. p
The dimensions of the various links are as follows:
OA = 180 mm; CB = 240 mm; AB 360 mm: and O ARl =<
BD = 540 mm. For the given configuration, = _.TT? / e
a) Draw the mechanism and find the positions of AB, : / D
BD, and BC. (1-point) -
b) Draw the velocity diagram to find the velocity of BA, BC, DB and the slider D. (2-points)
¢) Draw the acceleration diagram to find the acceleration of A, the slider D, and the
angular acceleration of BD. (7-points)
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Q1. In the togele mechanism shown, the slider D is ’;T A
constrained to move on a horizontal path. The crank 014
OA is rotating in the counter-clockwise direction at a e N _*J?*% '
speed of 180 rpm. increasing at the rate of 50 rad/s*, e
The dimensions of the various links are as follows: e £ mﬁ B _
OA = 180 mm; CB = 240 mm; AB = 360 mm; and L X c a - 1
BD = 540 mm. For the given configuration, 1F | -jiﬁ : g
a) Draw the mechanism and find the positions of AB, 9
BD, and BC. (1-paint) f—-’/

b) Draw the velocity diagram to find the velocity of BA, BC, DB and the slider D. (2-points)
c) Draw the acceleration diagram to find the acceleration of A, the slider D, and the
angular acceleration of BD. (7-points) {3
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