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Abstract

Moving mechanisms in automotive interior systems, such as storage bins, armrest boxes, and cup
holders, are typical high-risk components for squeak and rattle (S&R) issues. Taking a storage bin
as arepresentative case, this paper systematically derives three design control guidelines—optimi-
zation of friction pairs, management of kinematic clearances, and assurance of structural stiffness
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and modal compatibility—based on the underlying physical mechanisms of S&R, including stick-
slip effect, clearance-impact, momentum-impact, and mode coupling. Quantitative ranges for key
design parameters are also provided. Furthermore, two practical improvement cases (closing im-
pact rattle and rough-road knocking rattle) are presented to validate the proposed methodology.
Results show that after applying the recommended parameters, the subjective S&R rating of the
storage bin improves from 6.0 (marginal acceptability) to 8.5 (good performance), demonstrating
significant effectiveness. The quantitative design approach proposed in this paper offers a practical
engineering reference for S&R prevention and control in similar interior mechanism components.
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Table 1. Types and physical mechanism of abnormal sound of mechanism parts
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Table 2. Material pairing recommendation
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Figure 1. FFT spectrum comparison of impact point acceleration before and after improvement
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Table 4. Comparison of Case 2 before and after improvement
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