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Abstract

Mechanical equipment is the core productive force of the manufacturing industry, and manufactur-
ing plays a crucial role in advancing the development of mechanical equipment. The motion of me-
chanical equipment in various forms relies on guiding devices. The dovetail guide rail is a common
guiding device widely used in various types of machinery. It ensures the linear motion of moving
components while providing excellent stability and load-bearing capacity. In some equipment,
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dovetail guide rails are often used in an inverted configuration. In such cases, the corresponding
slider, which connects the object to the guide rail, bears significant loads, necessitating a safety eval-
uation. This paper utilizes UG modeling and Abaqus finite element analysis to conduct static analy-
sis, modal analysis, and harmonic response analysis on the slider. The study determines the maxi-
mum stress and strain values of the slider under working loads, as well as its vibration characteris-
tics. Based on these analyses, the safety and stability of the slider are evaluated. The results show
that the stress and strain levels remain within the safe operating range, and the natural frequency
of the slider is significantly higher than the working vibration frequency, eliminating the risk of
resonance. Additionally, structural optimization suggestions for the slider are proposed.
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Figure 1. 3D Model of the Guideway and Slider
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Figure 3. Load and boundary condition setup
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Figure 4. Stress contour of the slider
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Figure 5. Strain contour of the slider
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Figure 6. First order vibration mode
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Figure 7. Second order vibration mode
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Figure 8. Third order vibration mode
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Figure 9. Fourth order vibration mode
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Figure 10. Fifth order vibration mode
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Figure 11. Sixth order vibration mode
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