Slider-Crank Mechanism
Velocity and Acceleration Analysis

The R-RRT (slider-crank) mechanism shown in the figure has the di-
mensions: AB = 1 m and BC = 1 m. The driver link 1 makes an angle
¢ = ¢1 = 7/4 rad with the horizontal axis and rotates with a constant speed
of n = 30/7 rpm. The point A is selected as the origin of the xyz reference
frame. The position vectors of the joints B and C' are:
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The angular velocity of link 1 is
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Velocity of joint B
The velocity of the point B = By on the link 1 is

VB =VRB, = Vg4 + W) XTIy =wi XTIpg,

where v, = 0 is the velocity of the origin A = O.
The velocity of point By on the link 2 is vp, = v, because the links 1 and
2 are connected at a rotational joint. The velocity of By = B is
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Velocity of joint C
The points By and C5 are on the link 2 and
Vo = Vg, :VB2+UJ2 Xch:VB+w2 X (I'C_I‘B), (1)

where the angular velocity of link 2 is ws = wok (wy is unknown).
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On the other hand the velocity of C' is along the vertical axis (z-axis)
because slider 2 translates along z-axis

Vo = Vgy = Ucl.
Equations (1) and (2) give

vp+wy X (re —rp) = ve,
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Equation (3) represents a vectorial equation with two scalar components on
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axis and y-axis and with two unknowns ws and v¢o

UBy — wz(?/c - Z/B) = vc,

Vpy +we(ze —xp) =0,
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results
wy = —1rad/s and ve = —v2 m/s.
Acceleration of joint B
The acceleration of the point B = By on the link 1 is
ap = ap, =ap, =ajs+o; Xrg+w X (W Xrpg)=a; Xrpg —wirg
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The angular acceleration of link 1 is a¢; = w; = 0.



Acceleration of joint '
The points Cs and By are on the link 2 and

ac = ac, = ap, + ay X ch—wg rpc =ap+ as X (rg —rp) —w% (rc —rp), (4)

where the angular acceleration of link 2 is as = ask (ap is unknown).
The slider C' has a translational motion along z-axis and

ac = ac, = acl. (5)
Equations (4) and (5) give
ap+ay x (rg —rg) —w; (ro —rp) = act,

or
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Equation (6) represents a vectorial equation with two scalar components on
r-axis and y-axis and with two unknowns as and as

ape — a2(yc — yB) — W%(QCC — ) = ac,

apy + as(rc —xp) — W;(yc —yp) =0,
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It results

ay =0rad/s’ and ac = —v2 m/s”.
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