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Abstract

This study aimed to analyze the structural integrity of a sensor control box, a critical component for
real-time monitoring of brake chamber pressure in large commercial vehicles and trailers. We utilized the
computational analysis program ANSYS Workbench R2021 based on our testing conditions and vibration test
specification KS R1034. Through modal analysis, we identified resonance frequencies within the frequency
range of 5 Hz to 100 Hz and compared results in the frequency range of 33 Hz to 67 Hz using harmonic
analysis.
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Fig. 1 Sensor control box in the present work
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Fig. 2 Sensor control box Size
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Table 1 Mechanical Properties of Materials
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Fig. 3 Boundary Condition
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Fig. 5 Frequency Response at 44.1m/s’
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Fig. 6 Total Deformation at 29.4m/s

Type: Total Deforrnation
Frequency: 33. Hz
Sweeping Phase: 180, *
Unit: mm

0.0043238 Max
0.0038433
0.0083629
0.0028825
0.0024021
00019217
0.0014413
0.00096083
0.00048042

0 Min

Type: Total Deformation
Frequency: 67. Hz
Sweeping Phase: 180 *
Unit mm

0.0043592 Max
B 00038740

Il 0.00zas0s

| 0.0029062

L] 00024218
0.0019374
0.0014531
0.00006872
0.00048436

0 Min

Fig. 7 Total Deformation at 44.1m/s’
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Fig. 8 Stress distribution at 29.4 m/s’
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Fig. 9 Stress distribution at 44.1 m/s’
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