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Optimal Design of a Variable-Speed Cam for Power Circuit Breaker

Jun Hyung Kim*, Kil Young Ahn*, Soo Hyun Kim**, Yoon Keun Kwak**

ABSTRACT

Power Circuit Breaker uses a variable-speed cam mechanism actuated by pre-loaded spring force. This paper

presents the optimal design procedure for a variable-speed cam mechanism based on the dynamic model of a complete
spring-actuated cam system. The optimal cam is compared with an original cam. Simulation results show that the
dynamic behaviors of the designed cam are superior to those of the original cam.
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a, 0 = cam angle , follower angle [rad]

k = spring constant [N/m]

x = spring deflection [m]

I = moment of inertia [kg-m’]

T = torque [Nm]

t = time [sec]

R,= radius of roller [m]

Fy = contact force between cam and roller [N]

Lag, Lgs, Lgr, Lag, Lag, = length between AB, BG,

BF, AG, AH in Fig.1 [m]
Subscripts
C = cam
F = follower
CS = closing spring
OS = opening spring
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1% %), optimal design (# %

INI =
FINAL = final position after closing

initial position before closing

CONTACT = contact position of interrupter
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Fig. 4 Initial Cam-follower Curve using Cycloidal Curve

Table 1 Simulation Constants (SI unit)

Model constants
Kcs (original) = 48,460 Kos = 30,980
Free length Les = 0.194 Free length Los= 0.128
Ic = 0.004303 Ir = 0.548379
LBE = 0 | 351
LAB = 02372
Lpr=0.1028
R, =0.016
Lpc = 0.2516
Simulation parameters
W, =0.01 W, =20
ta =0 tena = 0.04
O =0.0947
OLNT =4.5830
o _ 2 0697 9(‘()NTA(‘T = '00024
T Opmar, = -0.0897
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