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Dynamic and Stability Analysis of Flexible Cam-Follower Systems

H. Nahvi and M. Sobhani
Mechanical Engineering Department, Isfahan University of Technology

Abstract: In this paper, dynamic and stability analysis of a flexible cam-follower system is investigated. Equation of motion is
derived considering flexibility of the follower and camshaft. Viscous and Coulomb frictions are considered in the rocker arm
pivot. The normalized equation of motion of the system is a 2"_ order differential equation with periodic coefficients.

Floquet theory is employed to study parametric stability of the system. Stability diagrams are presented and the effects of
varying cam profiles and motion events on the stability of the system are compared. Results show that viscous and Coulomb

frictions stabilize the motion of the system ..

Keywords: Dynamic analysis Stability, Cam-follower, Floquet Theory.
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3. Floque 6. Monodromy
&
1. Hrones, J. A., “An Analysis of the Dynamic Forces 2. Chen, F., and Polvanich, N., “Dynamics of High
in a Cam Driven System,” Trans. ASME, Vol. 77, Speed Cam Driven Mechanisms, Part 2: Nonlinear

pp. 473-482, 1948.

\Yo YYAY szl ¥ 55k FY Jle (D!



System Models,” ASME J. of Eng. For Industry,
pp. 769-784, 1975.

3. Pisano, A. P., and Freudenstein, F., “An
Experimental and Analytical Investigation of the
Dynamic Response of a High Speed Cam-Follower
System, Part 1: Experimental Investigation,” ASME
J. of Mech. Trans. And Aut. in Design, Vol. 105,
pp. 692-698, 1983.

4. Koster, M. P., “Effect of Flexibility of Driving Shaft
on the Dynamic Behavior of a Cam Mechanism,”
ASME J. of Eng. for Industry, Vol. 97, pp. 595-602,
1972.

5. Sanim, U. and Turgut, T., “Analytical Dynamic
Response of Elastic Cam-Follower Systems with
Distributed Parameter Return Spring,” ASME J. of
Mechanical Design, Vol. 115, pp. 612-620, 1993.

6. Midha, A. and Turcic, D.A., “On the Periodic
Response of Cam Mechanism with Flexible
Follower and Camshaft,” ASME J. of Dynamic
Systems, Meas. and Control, Vol. 102, pp. 255-264,
1980.

7. Mahyuddin, A. and Midha, A., “Influence of
Varying Cam Profile and Follower Motion Event
Types on Parametric Vibration and Stability of
Flexible Cam-Follower Systems,” Proceedings of
21st Biennial ASME Mechanisms Conference,
Chicago, 1990.

8. Farhang, K. and Midha, A., “Steady State Response
of Periodically Time-Varying Linear Systems, with
Application to an Elastic Mechanism,” ASME J. of
Mechanical Design, Vol. 117, pp. 633-639, 1995.

YYAY szl ¥ 55l FY Jle (D!

9. Sankaranarayanan, H., Streit, D., and Kim, H.,
“Parametric Excitation of Robotic Manipulators,”
ASME J. of Mechanical Design, Vol. 116, pp. 467-
473, 1994.

10. Cveticanin, L., “A Note on the Stability and
Instability of the System with Time Variable
Parameters,” ASME J. of Applied Mechanics,
Vol. 62, pp. 227-229, 1995.

11. Wu, J. and Fung, R., “On Stability of Time-Varying
Multidimensional Linear Systems,” ASME J. of
Vibration and Acoustics, Vol. 121, pp. 509-511,
1999.

el (Sl sVl o™ 0 58 5 e s Y

et A g SVl 4 s T — Sl

Olpl Cxs 5 e oKl (SIS nlige Mo
AYvY

13. Chen, F. Y., Mechanics and Design of Cam
Mechanisms, Pergamon press, New York, 1982.

14. Jordan, D. and Smith, P., Nonlinear Ordinary
Differential Equations, Oxford University Press,
1999.

fj—.’.”b/“ 6)\.4\_:[.1 = ” “p cdl}v.._w sz LL_S)_>U No
Lf.‘w GK.:...;\) géu.:bﬁ C}L “&:&‘_wy\ jj_:!—&ﬂ\}l;

ATVAOleis!

A



