Problem 4.3

In the linkage shown below, locate all of the instant centers.

-3 3"

DE=0.9"
BC=0.9"
CF=20"

AB = 135" F /(g
BD = 3.9" ‘

Solution

Problem 4.4

Find all of the instant centers of velocity for the mechanism shown below.
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AB=8.0cm
AC=45cm
BD =13.0cm
DE=29cm

4 3
Solution
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Problem 4.5

Locate all of the instant centers in the mechanism shown below. If link 2 is turning CW at the
rate of 60 rad/s, determine the linear velocity of points C and E using instant centers.

AD = 3.8"
C AB=12"
BC =3.0"
CDh =23"
CE=1.35%"

EB = 2.05"

Velocity Analysis

The two points of interest are on link 3. To find the angular velocity of link 3, use I;3 and I53.
Then

Wiy =16 X 1h3/12 =163 X 13713
Therefore,

| :1@M=6OL=17.7rad/s
Ia&l I Il”123/113| 4.07

Because the instant center I3 lies between Iy, and I3, 1w is in the opposite direction of lay,.
Therefore, lax is counterclockwise.

Then,

e =las X 1o/ = el =lladbicns|=17.72.11=37.3in/s

and

e, =10 X 1y = el =llade sl =17.73.25=57.5in/s

The directions for the velocity vectors are shown in the drawing.
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Problem 4.6

Locate all of the instant centers in the mechanism shown below. If the cam (link 2) is turning
CW at the rate of 900 rpm, determine the linear velocity of the follower using instant centers.

Instant Centers

1 inch
Iz at @
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Velocity of the Follower

Convert the angular velocity from “rpm” to “rad/s”

'@y =900 rpm = 200@m =9425rad/s CW
60sec

At the point /,, the linear velocity of follower and cam is same.

v, =1VA2 +1V123/A2 =0 +'w xr, ,, =(94.25 rad/s)(0.82in) =77.285in/s Down

23

Problem 4.7

Locate all of the instant centers in the mechanism shown below. If link 2 is turning CW at the
rate of 36 rad/s, determine the linear velocity of point B4 by use of instant centers. Determine the
angular velocity of link 4 in rad/s and indicate the direction. Points C and E have the same
vertical coordinate, and points 4 and C have the same horizontal coordinate.

AB=1.1"

AC = 0.9"
A CD = 1.5"
DE = 3.25"

Solution:

Find all instant centers and linear velocity of point B,
W, =l X 14 =|Wal =l Qi el =360.1=39.6in /s

Using rotating radius method,
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g =32.5in/s

To calculate the angular velocity of link 4, we can use the relations between related instant
centers.

12 X My /1, =1Ca X Fig/g

icon] =|1en 24 /112 =136 283 =21.1rad/s
x| =l "124/114| 186

Therefore,

liccs| =21.1rad/s CW
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Problem 4.8

Using the instant-center method, find angular velocity of link 6 if link 2 is rotating at 50 rpm
CCW.
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Problem 4.12

If @y, = 5 rad/s CCW, find a4 using instant centers.

Solution:
Draw linkage to scale and find necessary instant centers (112, Ii5 and I25).
The relationshp between w2 and s is
) X 1,51, = 105 X Mys/115 (1)

Solve Eq. (1) for las,

_ Tas/ha| _ 83 _
I a3l =l —5%77-4.03&1(1/5

"'Izs/llsl
So,

las =4.03 rad/ s CW
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Problem 4.13

If wz =1 rad/s CCW, find the velocity of point 4 on link 6 using the instant center method.
Show v, on the drawing.

AC=BC =14"
BE = 3.15"
A DF = 1.6" )
2

0|

F (3.6",1.45")
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Solution:

l14

Find necessary instant centers, i.e. 12, lig, and I26, and the velocity of point D as
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Problem 4.19

If the velocity of 4; is 10 in/s to the right, find @} using instant centers.

D AB=1.75"
BC=1"
BD = 3"
ED = 2.25"

CE=1.45%"

Solution:

Find necessary instant centers as shown in the sketch above, i.e. Ii2, lis,and Io6. All points in
link 2 have the same velocity; therefore,

IVAz = lv'Az = 1‘)]26
Using the rotating radius method,
Wpe =wpy /e =13.21n/s

Now,

Wpe /B = s X Fpg 5 =] = IvD‘¢123—25 87rad /s
90 )

Lh

Therefore,

[led =5.87rad /s CW
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Problem 4.20

Crank 2 of the push-link mechanism shown in the figure is driven at @, =60 rad/s (CW). Find
the velocity of points B and C and the angular velocity of links 3 and 4 using the instant center

method.
B A Y
O,A=15cm A =14.75cm
0,B=30.1cm B =7.5cm
3 4 A =2950m 6,0, =750m
Solution:

Find all instant centers and velocity of point A
Wy =16b X a0y =|wa| = e X[ 0] =600.015=0.9 m / s
Using rotating radius method,

wp=1.15m/s
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