ROSE-HULMAN INSTITUTE OF TECHNOLOGY
Department of Mechanical Engineering

ES 204 Mechanical Systems

Example Problem - Le 11

Ex. Arm OB of the linkage has a clockwise .

angular velocity of 10 rad/s in the position ’1' 6 1) b
shown where q=45°. Determine: Loy e

(a) thevelocity of point A, ]

(b) thevelocity of point D, 6"

(c) the angular acceleration of link ' |

AB _: lf,:"'

(taken from Engineering Mechanics, 3rd {_-_fs..

Edition by Meriam & Kraige)

Vector Approach (Relative Motion)

Strategy:
1. Solvefor Vg knowing W, and I, o
2. Knowing Vg and T, , solvefor V, and W 5

3. Knowing Vg and T, g , solvefor V
Part 1.
Vg =Vo +Wog * Tg0
Since O is hinged and therefore the point of rotation, V, =0. From the diagram, W = - 1OI2 rad/ S and
Foo =-61 +6]in. Thus
= - 10k) (- 67 +6])= 60 +60] in/s 1)

Part 2:

= Vg x ' tv ByJ +(VVABk) (A/B,xi +rA/B,yj)

A

Vax! +VA,yJ =Vg, ' +VByJ ABrA/B,xJ +WABrA/B,yI

From the diagram, V,, = 0 and 5 =- 141 + Oj in. Thus we can write the last equation from above in

component form:
i: Vax =Vex =~ Waslasy
VA,x = VB,x - O (2)
j: Vay =Vay TWaslaex

0=Vy, +W,(-14) (3)

Solving the two equations (2,3) for the two unknowns (V, , ;W 5z ):

, =60in/s,v,, =0in/s P ¥, =60 in/s
W, =428 b W, =428krad/s
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Part 3:
Vp =Vg Wy Tpyp
=Vgyl TVg, )t (WABk) (rD/B,xl + rD/B,y])
Vox! Vo y) =Vl ¥ Vg ] - Wyl g x] TWaslp/p,y!

From the diagram, T,z = - 8 + Oi IN. Thus we can write the |ast equation from above in component form:

i Vox =Vex - Waslp/e,y

Vb :VB,x -0 (4)

X

VD,y = VB,y +WABrD/B,x

—)

Vo, =Vg, +4.28(-8) (9
Solving the two equations (4,5) for the two unknowns (V, , Vpy ):

Vo, =60in/s, v, =25.76in/s
Vv, =60i +25.76] in/s

which isidentical to the result obtained using the instantaneous center of velocity and the scalar approach.
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