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A Multi-Polynomial Synthesis Method for DRRD Cam Profile Optimizations
and Effects of Shape Factors on the Cam Lobe Area
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ABSTRACT

A multi-polynomial method is proposed to synthesize DRRD cam profiles. A cam lift duration is divided
into ‘10 sections, each of them is expressed by a polynomial equation. 12 design variables are extracted
from the cam profile displacement, velocity, and acceleration curves. Because all the design variables have
physical meanings which are familiar to most cam designers, it is easy to imagine a profile shape from
the design variables. The design envelope of the method is wide enough to be used in DRRD automotive
cam designs. Polydyne cams, widely used in automotive engines, are included into the envelope. Unlike
Polydyne cams, the method provides capability of wide velocity factor variations, which gives much flexibility
in flat-faced tappet design. Area factor of profiles designed by the method can be increased 5—10% compared
to those of Polydyne cams without increasing acceleration factor. The method is especially useful for cam
profile optimizations.
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Table 2 12 design variables extracted from the synthesis method

Design Variable Unit Description
0-, degree valve opening angle
0, degree valve closing angle
Yo mm maximum lift
Vine mm/degree maximum velocity
Vi mm/degree minimum velocity
Aomar mm/degree”2 maximum acceleration at opening side
Aonas mm/degree’2 maximum acceleration at closing side
A mm/degree”? minimum acceleration
Y, mm ramp height at opening side
Ve mm/degree ramp velocity at opening side
Y. mm ramp height at closing side
Ve mm/degree ramp velocity at closing side
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Tabel 3 Non-dimensionalized shape factors of typical DRRD cams
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Parabolic 20 40 —4.0 e 0.5
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Fig.13 Effect of shape factors on area factor
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