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Study on the stress relaxation mechanism of air
jet vortex spun yarns with naturally colored cotton
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Abstract Based on the four-element model; the equation of the stress relaxation process is developed using
the principle of Boltgation superposition in this paper. Stress relaxation experiments of air jet vortex spun and
ring spun yarns made of naturally colored cotton are measured. The regressive equation of the stress relaxation
of yarns is calculated using Origin 7.5 based on the model of the stress relaxation, and the stress relaxation
mechanism of air jet vortex spun yarn is explained. The results show that the theoretical value is conformed
with the experimental results very well, and this model can forecast the relaxation properties of yarns. The
relaxation time of air jet vortex spun yarns is relatively short, so the elasticity is smaller. Through predicting

the relaxation property of the yarn spun with naturally colored cotton, the hand feeling of its product can be

improved.
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Tab.1 Basic properties of yarn samples
BRI TS WG WiRsh, WM

WU

(eNetex ) CVIHI% % mJ  C(eNetex 1)
MVS 18.2 tex  15.1 13.43 6.34 23.8 3.7
MVS 14.5 tex  14.1 15.12 5.24 16.3 5.1
RS 18.2 tex 18.1 12.66 5.83 25.9 4.7
RS 14.5 tex 17.2 13.99 5.51 20.7 5.5
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Fig.1 Four-element model for describing the
stress relaxation of yarns
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Tab.2 Stress relaxation equation parameter

and correlation of the yarns
TR A Al a’ 7’ b’ ) oo r?

MVS 18.2 tex  20.2 58.2 156.1 1.47 9.4  0.98
MVS 14.5 tex 18.4 48.3 138.9 1.52 92.5 0.9

RS 18.2 tex 22.7 63.3 133.6 1.81 116.6 0.9
RS 14.5 tex 21.2 61.2 138.2 1.58 102.8 0.9
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Fig.2  Stress relaxation curve of yarns in air

jet vortex spinning and ring spinning
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