Piston Position, Velocity, Acceleration
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 Constants:
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= rod length (distance of piston pin from crank pin)
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= crank radius (distance of crank pin from crank center)
 Variables:

[image: image5.wmf]x

= piston pin position (from crank center on bore centerline)
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= crank angular position (from bore centerline at TDC)

[image: image7.wmf]w

= crank angular velocity [rad/s]

 Note the following relations:
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From the triangle in the diagram, using the cosine rule we obtain:
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Clearly, piston motion is not simple harmonic motion.

To find the maximum of 
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, solve 
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and substitute back into
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This is very difficult to do analytically and is easier to do graphically.

The maximum of 
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does not occur at 90 º or 270 º.

Let 
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 be constant, then 
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, and then follows:
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Summary table:
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(BDC)
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	270 º
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The values of 
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 at 90 º and 270 º are not the maximums.
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� EMBED Equation.3  ���

















Solving for x and taking derivatives:





� EMBED Equation.3  ���








� EMBED Equation.3  ���








� EMBED Equation.3  ���





Crank circle





Bore Centerline





 O = crank centerline


 P = piston pin, moves on bore centerline


 Q = crank pin, moves on crank circle











 l = line PQ = rod length


 r = line OQ = crank radius from O


 x = line OP = piston pin distance from O


� EMBED Equation.3  ���= angle POQ = crank angle
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