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Since the performance of the spring operating mechanism for a circuit breaker mainly depends on the dynamic behavior
and mass of the coil spring, its dynamic analysis is required to evaluate the performance of the spring operating
mechanism. In this study, a coil spring design program is developed for the spring operating mechanism. An experimental
approach is used to find the variables satisfying the design constraints’ requirements. The coil spring is formed by using a
lumped mass spring model. This program offers reference data for the design of coil springs and for the spring operating

mechanism.
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Fig. 1 Schematic diagram of a spring operating mechanism
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Fig. 2 Flow chart for the analysis
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Material variable
Density 7.85-06 | Shear Modulus | 8000 | Equivalent mass 162
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Fig. 3 View of the preprocessor
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Table 1 Specifications of the reference spring

12 Number of active coils (turns) 10
// Mean diameter (mm) 100
0 Size of material (mm) 20
g 8 Free length (mm) 400
£ Mass (kg) 8.99
= Stiffness (kgf/mm) 16
4 Solid height (mm) 232
) Axial load (kgf) 1600
Shearing stress (kgf/mm?) 66.74
% 10 20 30 40 50 60 70 80 90 100 Shearing stress at solid height (kgf/mm?) 112.13
Displacement [mm]
Fig. 5 Comparison of the velocity between code and recurdyn Spring index >
Aspect ratio 4
Velocity (m/s) 8933.8
D N. Effective Turn Center Di. (mm) Wire Di (mm) Free Length | al
o . 10 ., - Actual potential energy (Nm) 588.6
1 79 132 33 440 Transfer energy (Nm) 399.07
2 78 134 33 441 Efficiency (%) 67.80
3 79 133 33 441
4 82 128 32 441
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Table 2 Specifications of the coil springs

Case 1 Case 2 Case 3 Case 4
N (turns) 10 9.9 9.8 10
D (m) 100 94 96 99
d (m) 20 21 21 20
L (m) 400 375 380 396
Mass (kg) 8.99 9.23 9.35 8.90
Velocity (mm/s) 8933.8 8903.6 9042.5 8844.7

Efficiency (%) 67.80 68.33 67.56 68.11
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