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Step 6 o

Resolve the motion of the rod BC into translation with B and rotation about 5.

Draw the figure showing the acceleration components at points 5 and C.

(acn),

a\B a\;; = )

translation rotation Rolling motion
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Step70f10 A

- The relative normal angular acceleration component at point C with respect to B is zero as the
angular velocity of link BC is zero.

- And point G possesses only the relative tangential acceleration component

- The direction of relative tangential acceleration component at point E s obtained by drawing all

the acceleration components in the rolling motion at £ as the direction of absolute velocities at
points B and £ are known
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steps

Draw the figure showing the absolut
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Stepoorio A

Use trigonometic functions to calculate the accelerations from the acceleration polygon,

cosS313° () cos6 87"

Substute 103" fora,
)

()

108/ = 0, cos53.13°+ (a ), cos6.87°

0

060, +099(a.),
From th accelraton polygon, deduce other relatons o calculate the acceleraons
aesinS313° = (a,) sin687°

(acs), =6.688a,

Sussitue the vaie f ), in cqston (1)

060, +0996.688, =10
81/

Thersore. the scceierston of s [1381/5°4 30
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Step 100710 A

®
Substute 1.380/5" for g, i cauation (1
0651381/ +099(a, ), =10

(acu), =9260/5*

Subsitie e for (o),

ety =926/

. 1 the angular acceleration of the ink 5C.

Substiute 3 i for 1y,

Therefore, the angular acceleration of the fink 5G s [3.08 rad/s* counterclockwise]

Depending on the relaive tangeniial acceleration component, the direction of the angular
acceleration s deduced as counterclockuise.
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When the slider-crank mechanism s at the position shown, link AB has an angular velocity of 2
rad/s and an angular acceleration of 3 rads?. Determine, (a) wec. () Ggc. (€) Ve. () ac. Give
directions on answers.

P15.94
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step 1

Draw a figure showing velocities at various points on the links. The absolute velocities of points &
and G are as seen in the figure.

B





image3.png
Step20f10 A
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« The absolute velocities at points B.and C s in the same direction, and thus the relative velocity
of C with respect to 8 must be zero 50 as to obtain the similar directional velocity at C.

« Therefore, the angular velocity of link BC is zero as the relative velocity of C with respect to B is
zero,

Therefore, the angular velocity of link BC is.

Comment

Step3of 10 A

©
Calculate the absolute velocity at £ from the equation,
vy =ra,
Where, ris the radius of the crank AB and @,y, is the angular velocity of the crank

Substitute 2 ft for rand 2rad/s for @,

v, =2 ft x2rad/s
—4fys
Since, there is no relative velocity at C with respect to B, the velocities at 8 and C must be equal.

Therefore, the absolute velocity at C is.

4h/s £-307

The direction of the velocity at C is along the slider as indicated in the figure.
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Step4 ~
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Determine the absolute velocity at & by showing the acceleration components at B as in the

B

figure

(aj ),

(‘13 )n 36.87°

ag ),

(ay),
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Step50i10 A

Calculate the normal acceleration component at B by using the following refation
(a), =roiu

Substitute 2 ft for rand 2rad/s for @,

(), =2x(2)

=8fi/s?

Calculate the tangential acceleration component at B by using the following refation
(ay),

Here, a is the angular acceleration at &

ra

Substitute 2 ftfor rand 3rad/s* for a

(ay), =2 ftx3rad/s®

=6f/s*
Calculate the absolute acceleration at B by using the following refation:
ar=y((a),

Substitute 81t/s” for (a,), and 6f/s” for (ay),

ay=(60/s7) +(88/57)"
=10ft/s*




