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Recently, traffic accidents and damage on the highway have increased because of overloaded vehicles. The existing over-
load-detecting system has a low accuracy rate. An overload-detecting system using a weigh-in-motion (WIM) system has
been developed to solve this problem. The WIM system can be used to detect overloaded vehicles by measuring the
weight of the vehicles. The WIM system is divided into high-speed and low-speed types. The inaccuracy rate in the low-
speed WIM system results mainly from the low response rate of the sensor when the velocity is moving at more than 20
km/h. In this study, a low-speed overload-detecting pad with a hydraulic structure using a WIM system was developed to
make the system more accurate. The structural and formal analysis was carried out by using a finite element method
(FEM) in order to analyze the structural stability and the extrusion velocity of the system. In addition, a static load test was
performed to confirm the linearity and accuracy of the pad.
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Fig. 1 The schematic of the overload detecting pad
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Fig. 2 Finite element model of the overload detecting pad
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Table 1 Mechanical properties of materials

Material SUS304 Al6063
Tensile strength, yield (MPa) 215 145
Density (kg/m?) 8000 2700
Young’s modulus (GPa) 193 68.9
Poisson’s ratio 0.29 0.33

161,700 N

Fig. 3 Boundary condition of structural analysis
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(b) Section view

Fig. 4 Deformation of the overload detecting pad
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(b) Section view

Fig. 5 Stress distribution of the overload detecting pad
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Fig. 6 Finite element model of the overload detecting pad
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Table 2 Extrusion condition of the overload detecting pad

Extrusion condition Value
Material of billet Al6063-T5
Material of die SKD 61
Initial temperature of billet (°C) 460
Initial temperature of die (°C) 460
Punch speed (mm/s) 3
Friction factor 0.6
Dimension of billet (mm) 279.4

Velocity - Total vel (mm/sec)
20.0

133

6.67

0.000
0.000??
24777

Velocity - Total vel (mm/sec)
20.0

6.67

0.000
0.000??

24777

(b) Front view

Fig. 7 Extrusion velocity of first analysis
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Fig. 8 Die land and extrusion die
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5. Pressure sensor
6. Oscilloscope
7. WIM sensor control box

1. Static load testing machine
2. Hydraulic jack

3. Portable wheel load scale
4. Multimeter

Fig. 12 Experimental set-up
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Fig. 13 Result of static load test
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