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Planar Rigid-Body Motion

The planar motion of a body occurs when all 
the particles of a rigid body move along paths 
which are equidistant from a fixed plane. There 
are three types of rigid-body planar motion. 
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Translation. This type of motion occurs when a line in the body remains parallel to its
original orientation throughout the motion. When the paths of motion for any two points
on the body are parallel lines, the motion is called rectilinear translation. If the paths of
motion are along curved lines, the motion is called curvilinear translation.

Rotation about a fixed axis. When a rigid body rotates about a fixed axis, all the particles
of the body, except those which lie on the axis of rotation, move along circular paths.

General plane motion. When a body is subjected to general plane motion, it undergoes a
combination of translation and rotation. The translation occurs within a reference plane,
and the rotation occurs about an axis perpendicular to the reference plane.
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Translation
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Rotation about a Fixed Axis
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Absolute Motion Analysis
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Procedure for Analysis
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The end of rod R maintains contact with the cam by means of a spring. If the cam rotates about an axis passing

through point O with an angular acceleration α and angular velocity ω, determine the velocity and
acceleration of the rod when the cam is in the arbitrary position u.
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Animation of a slider–crank mechanism using Matlab
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clc
clear
n = 40; 
phi = linspace(0, 2*pi, n);
a = 1; 
b = 2.5; 
e = 0.25; 
nF = 5;
c = 0.5; 
d = 1; 
f = 0.06;
ax = a*cos(phi); 
ay = a*sin(phi);
s = ax+sqrt(b^2-(ay-e).^2);
v = [1.1*min(ax), 1.1*(max(s)+d/2) 1.1*min(ay), 1.1*max(ay)];
xgnd = [min(ax),min(ax),max(s)+d/2,max(s)+d/2, min(ax)];
ygnd = [e-f,e, e, e-f, e-f];
slidery = [e, e+c, e+c, e,e]; % Vertical component of slider is constant
for k = 1:n

fill(xgnd, ygnd, 'r') % Thin horizontal bar
hold on
plot(ax, ay, 'b--', 0, 0, 'ko'); % Dashed circle and center of circle
sliderx = [s(k)-d/2, s(k)-d/2, s(k)+d/2, s(k)+d/2,s(k)-d/2];
fill(sliderx, slidery, 'm'); % Slider position
plot([0 ax(k)], [0 ay(k)], 'ko-', 'LineWidth', 2);
plot([ax(k), s(k)], [ay(k), e+c/2], 'ko-', 'LineWidth', 2);
axis(v)
axis off equal
SliderCrankFrame(k) = getframe;
hold off

end
movie(SliderCrankFrame,nF)
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