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Abstract: The liquid viscosity coefficient is a critical physical parameter which characterizes the flow behav-
ior and energy dissipation characteristics of fluids. Its magnitude directly reflects the internal frictional re-

sistance between adjacent fluid layers and the resistance to shear deformation within the fluid. This param-
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eter not only serves as a foundation for theoretical studies in fluid mechanics but also holds significant ap-
plication value in engineering fields such as aerospace lubrication system design, chemical pipeline trans-
port optimization, and biomedical microfluidic chip development. Traditional measurement methods
(e. g. , falling ball viscometry, capillary tube method) often suffer from operational complexity, sensitivi-
ty to environmental interference, and limitations in applicable fluid types. To address these challenges,
this study proposes an innovative conical system-based experimental platform for liquid viscosity measure-
ment. The platform precisely analyzes the torsional periodic variations of a cone immersed in different
media, and integrates theoretical formulas with experimental data to calculate liquid viscosity coefficients
with high accuracy. Theoretical validation and analysis are further conducted using Tracker software to
monitor and verify dynamic interactions. Experimental results demonstrate that the platform achieves high
precision and stability, with relative measurement errors controlled within 1%. This work provides a reli-
able and innovative methodology for high-accuracy determination of liquid viscosity coefficients, and offers
new technical support and theoretical foundations for related experimental research.

Key words: viscosity coefficient; cone system; experimental platform; damping ratio
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