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Process Analysis and Quality Optimization of
Rotor Spinning Yarn for Denim Fabric
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(Key Laboratory of Eco-Textiles, Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract ; Rotor spinning yarn is widely used in denim fabric production. During the rotor spinning process, rotor and groove
are important parameters affecting the yarn characteristics. The mechanism of three different diameters of the T-slot rotor to
high speed airflow during rotor spun yarn spinning process is investigated. Airflow speed and static pressure in three
different diameters of T-slot rotor, such as 36 mm, 42 mm, 46 mm, are studied by finite element software ANSYS, and
verified by experiments. The results showed that under the same conditions, speeds ranking in three different diameters of
T type groove was: Ty >T,, >T,. At 0° and 360° positions, the static pressures were Ty >T,s >T,,, and at the rest posi-
tions, they were T, > T,, > T;. Taking T slot of 42 mm diameter as example, static pressures within the rotor were
between —4.1 kPa and -10.8 kPa. The airstream accelerates from the transfer channel inlet to the outlet with the
decrease of the pipe diameter, and reached the biggest-value to 241 m/s at the outlet. Yarn strength ranking was: Ty, >
T,, >T,, breaking elongation ranking was: T, > T,, > T,s, evenness (CV% ) ranking was:T,, > T,, > Ty, hairiness
ranking was: T, >T,, >T,.
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Fig.1 Geometric model of airflow field in rotor spin-

ning unit and sectional view of rotor
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Fig.2 Charactaristics of airflow pressure in spinning unit with T,, rotor
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Fig.3 Characteristics of airflow velocity in spinning unit with T,, rotor
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Fig.4 Characteristics of pressure in rotor grooves of different rotor diameter
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Fig.5 Characteristics of velocity in rotor grooves of different rotor diameter
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Fig. 6  Pressure characteristics in rotor groove and

velocity
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