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Abstract

With the continuous improvement of industrial modernization and the increasing emphasis on
precision requirements in various engineering industries, linear displacement sensors are increa-
singly widely used and integrated into various engineering equipment, especially wire displace-
ment sensors. With their relatively low price, strong environmental adaptability, and excellent re-
liability, they are increasingly widely used in industries such as forklifts, presses, elevators, and
cranes. This article mainly provides an example of the overall structure of a wire displacement
sensor. By giving parameters, the scroll spring, winding system, and outlet system are designed,
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and the reliability risk points of each part are analyzed and measured, including the lifespan of the
scroll spring and long-term operating life. The issues that should be paid attention to in the overall
structure design are also analyzed.
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Figure 1. Forklifts that use wire displacement sensors to
feedback lifting height
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Figure 2. Overall structure diagram
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Table 1. Comparative analysis of parameters for entanglement systems (mm)
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Figure 3. Schematic diagram of

outlet angle
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Table 2. Comparative analysis of outgoing system parameters
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Table 3. Table of tensile strength of scroll springs

® 3 IREWEMRRER

0 o ) e AL o,
HV HRC (N/mm®)
[ 375~485 40~48 1275~1600
Il 486~600 48~55 1579~1863
I >600 >55 >1863
Table 4. K3 fixed coefficient
# 4. K EERH
li] & X Ks
g A E 0.65~0.70
a5 2L 0.72~0.78
V R 0.80~0.85
ot F I 5 0.90~0.95
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MRAEH WGBS, WESHRKE | MER h Hl, HAAN34.1:

Table 5. Comparative analysis of scroll spring parameters
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JEFE h (mm) K | (mm) B TIEE% n

5000 28.3

0.3 4000 22.6
3000 17
5000 21.2

0.4 4000 17
3000 12.7
5000 17

0.5 4000 13.6
3000 10.2
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Figure 4. Effective coefficient K4
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Table 6. Hardness table of commonly used ceramic materials
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