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In the toggle mechanism shown in the figure, the ﬁ

slider D is constrained to move on a horizontal path. 360 mm

The crank OA is rotating in the counter-clockwise

direction at a speed of 180 r.p.m. increasing at the L st
——

rate of 50 rad/s=?.

The dimensions of the various links are as follows:
OA =180 mm; BC =240 mm; AB = 360 mm; and
BD =540 mm.

VA
For the given configuration, find A
1) velocity of slider D and angular velocity of BD, 0
and

2) acceleration of slider D and angular acceleration
of BD.

B
D
C FILEITIT NI
— — — —_— _.b._
s

Kinematics diagram
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drdndredulu @

oA =

velocity diagram/polygon

VA =TAaoA
= 18.85rad/s x 0.18 m

=3.40 m/s CCW (L OA)

O linmsindsznauuinTdumTIienANISANN 9 I

10d9H vy = 2.80 m/s CCW (L BC) v = 0.90 m/s CCW (L AB)
vp =2.05m/s « (| CD) vpp =240 m/s CW (L BD)
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@) FuuALLg
Ny ¥
n3vualagligns

2 2 02
v A v L—3 no— % n — _B/A
Tunting 6 lagld U= T ar =7 Ap/a = 75
2 A _ (2802 m?/s? _ (340)2 m¥/s? (0.90)2 m2/s?
AL Lalu 024 m TO0msm = 0xm
At 11 =325m/s*> (B — C) =63.9m/s> (A — 0) =2.25m/s> (B - A)
ap =? (L BC) ay =racoa ag,4 =? (L AB)
= 50 rad/s*> x 0.18 m I

= 9.0 m/s* CCW (L OA)
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a 3 1
N1FIILAIIETKRAINAULIY ap = ax +ap/4
© muanesEINNINATUMRENANUEIIIINZEY wazivunga O,

n
Ay (Il2B/al2B /4

2 2 2

a%::—g ag::—: aﬁ/Azﬁ
_ (2.80)2 m?/s? _ (3.40)2 m?/s? _(0.90)2 m?/s2
- 0.24m —  0.18m — 7 036m
=32.5m/s*> (B — C) =63.9m/s> (A — 0) =2.25m/s?> (B — A)
aly =? (L BC) aly =raooa a%/A =?(L AB)

=50 rad/s®> x 0.18 m
= 9.0 m/s> CCW (L OA)
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4p/p = rD/B I
_ (2.40)2 m?/s?
- 0.54 m n t
=107 m/s> (D — B) a’ 1l a

ap,p =? (L BD)
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