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Article Information ABSTRACT

Original Research Paper The leaf spring is a critical component of vehicle suspension systems,
Received 15 September 2025 widely used in heavy-duty, off-road, and pickup vehicles, where it plays a
Accepted 28 October 2025 key role in vibration control and load transmission. Accurate
Available Online 09 determination of spring stiffness is essential for both dynamic and static
January 2026 analyses of suspension systems. In this study, a six-layer leaf spring with
Keywords varying lengths and a constant semi-elliptical cross-section was modeled
spring stiffness in Patran using 113 beam elements. Instead of using contact elements
Leaf Spring between the layers, a multi-point constraint (MPC) sliding approach was
Static Analysis applied to reduce the complexity of the analysis. Laboratory boundary
Multi-Point Constraints conditions were implemented, and a load was applied at the midpoint of

the spring. The spring stiffness was then computed using linear static
analysis in Nastran. Comparison with experimental results demonstrated
that the MPC sliding method can effectively replace contact elements with
acceptable accuracy. This approach not only significantly reduces
computational time but also enables straightforward linear static analyses
and stress evaluations in spring attachments.
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