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Abstract
This study examines how the final forming diameter and rotational speed influence twist angle,
microstructure, hardness, strength, and weldability in tube spinning. Analytical modeling and experimental
tests were carried out on copper tubes using a steel mandrel. Experiments were designed with the response
surface method and performed at three forming diameters and three rotational speeds, with results analyzed
through ANOVA. Findings show that the final forming diameter—equivalently, the applied plastic strain—

has a much stronger effect on mechanical properties and microstructural changes than rotational speed.
Increasing both rotational speed and forming diameter leads to higher twist angles in the tubes. Elevated
rotational speed and plastic strain also intensify contact and frictional forces, raising the temperature during
forming. The resulting thermal increase causes grain growth and reduces work hardening, ultimately
decreasing strength and hardness. At constant speed, a 25% increase in diameter can reduce hardness and
strength by up to 47%. Furthermore, using a rotational speed of 1000 rpm with a final diameter of 18 mm
can triple the original grain size and produce a maximum twist angle of 48°. The results highlight that
plastic deformation plays the dominant role in determining the final mechanical and microstructural
characteristics of spun tubes.

Keywords: Spinning Process; Mechanical properties; Microstructure; Response Surface; ANOVA Analysis.
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