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Vibration Analysis of a Power Breaker Automation Facility
Using MIL-STD-810H
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Abstract Currently, the majority of domestic power breaker manufacturers produce products with low
productivity and efficiency and do not conduct separate performance tests during manufacturing,
resulting in defects in finished products. To compensate for this, the safety of designs should be
reviewed before manufacturing to prevent the risk of breakage and failure. An assembly automation
facility that is under development is exposed to various vibration environments such as air cylinders and
connected surrounding processes. In this study, the structural safety of the development equipment was
confirmed using the acceleration spectrum density data of a complex wheel vehicle specified in the US
military standard MIL-STD-810H Method 514.8 for a power breaker assembly automation facility in the
design stage. Structural analysis was conducted through ANSYS software. The margin of safety was

calculated, and a value of 1.28 or higher was found to ensure structural safety.
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Table 1. Electric fire statistics for the last 5 years

Property

damage

(million
won)

119,960
231,321
133,600
622,392
159,297

Number of
electrical
fires

Total
number
of fires

Casualty
(death)

Ratio

Type )

2018
2019
2020
2021
2022

42,338
40,103
38,659
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40,114
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Fig. 1. Power breaker assembly automation facility work flowl[4]
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Fig. 2. Magnet caulking equipment structure

Table 2. Properties of material
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Fig. 3. Mesh of magnet caulking equipment

Material Density [g/cms] Young's Modulus [GPal Poisson's Ratio Yield Strength [MPal
A6061 2.70 68.9 0.33 276
S45C 7.85 205 0.29 569
SM45C 7.85 205 0.29 569
Ss41 7.85 200 0.29 415
SKD11 7.72 210 0.3 330
STS304 8.00 193 0.29 215
SUS304 8.00 193 0.29 215
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Fig. 6. Mode shape of power breaker automation
& P P Fig. 7. Random vibration analysis

facility
Table 3. Max. equivalent stress(random vibration) Table 4. Margin of safety
Direction Longitudinal Transverse Vertical Direction Longitudinal Transverse Vertical
Value 74.968 MPa 189.96 MPa 96.547 MPa
Value 1.95 1.40 1.28
Location Guided air Rotating air Grippe
: cylinder cylinder ripper
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