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Optimum Design of the Shape of the Spring for a Loose-proof Lock Nut
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Fig. 1 Structure of the lock nut
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(a) Before deformation
Fig. 3 Spring model analysis result

(b) After deformation

Table 1 Result comparison of the experiment and simulation of the

spring model
Compression Load (N) Error (%)
(mm) Experiment Simulation
1 7.0217 7.046 0.35
2 13.8327 13.685 1.07
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Table 2 Material properties of the models S A SlA An ~xgS A Ae, A
Component  Young’s Modulus ~ Poisson’s Ratio  Density shA] ok WET UES Ed%o] A4 Ave AS &
Bolt 205 GPa 0.29 7870 kg/m® 36?%;% w}ﬂ‘r]i l‘;; %5;011*1 7j%‘6& Ll%%ﬁzi’slﬁjgj%;
Nut 205 GPa 0.29 7870 kg/m? b H*%E} ce ’:Tﬁoﬂ n]lo}oq M= =we I a4
47] wito] AL 3, F2RE, wg, dEs oy kg
Spring 207 GPa 03 7600 kg/m’ Bopol A B A AHED 5 9le Ao st
Plate 210 GPa 0.3 7850 kg/m®
An2s
Table 3 Design parameters for the spring optimization 1. Sawa, T. and Shoji, Y., "Analytical Research on Mechanism of
Design Level Bolt Loosening due to Lateral Loads", Hard Lock Technical
Parameters 1 0 1 Reports, 2006.
1 18 22 26 2. Jung, S., Park, T., "An optimum design of a Gas Circuit
Breaker using Design of Experiments”, Mechanics Based
L2 14 145 5 Design of Structures and Machines, 36, pp.346-363, 2008.
r 0.725 0.8 0.875 3. Vanderplaats, N., "Numerical Optimization Techniques for
d 1.15 1.2 1.25 Engineering Design with Applications”, McGraw-Hill, San

Francisco, 1984.
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