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Effect of the first nozzle structural parameters on air-jet spun yarn strength

TANG Dianhua' , ZHAO Mingliang' , CONG Senzi' , XING Mingjie’ , YU Chongwen’
(1. Dezhou University , Dezhou ,Shandong 253015, China ; 2 . Donghua University , Shanghai 201620, China)

Abstract The first nazzle structural parameters of airjet spinning machine mainly include jet orifice obliquity , nozzle
inside diameter, jet orifice number. In order to explain the effect of these structural parameters on yarn strength,
experiments and regression analysis are undertaken to investigate the effect of the first nazzle structural parameters on air
jet spun yarn strength . The conclusion is drawn that the first nazzle structural parameters have great impact on the yarn
strength . And when jet orifice obliquity is 42 .9° , nazzle inside diameter is 0 .4 mm, jet orifice number is 4 , the strength
of airjet spun yarn is the highest .
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Tab.1 Relation between jet orifice obliquity and yarn strength

1) /eN

3 30 180 5
35 253 .6

3.1 40 274 .5
45 269 .8

, 30° 35° 40° 45° 50° . 50 236 .5

0.40 mm, 4
2

Tab.2 Regression analysis of jet orifice obliquity and yarn strenth

F F
X (%) 1 643.524 1 1 643.524 131.31 Fo1o(1.,1) =39.9
X ( x) 4 059. 611 1 4 059. 611 324.34 Foos(1.,1) =161
X ( x) 55.696 1 55.696 4.45 —
12.517 1 12.517 — — —
5 771.348 4 — — _ _
3

Tab.3 Relation between nozzle irside diameter and yarn strength

, y=-0.681 1x +57.055 5x- /mm /eN
915 .353 2, x=42.9° ,Yu =279.45 cN. 0 30 196 5
0.35 237 .8
x 9
Y 0.40 2645
> 0.45 257 .6
, , 0.50 263 8
42.9° |
4
3.2 Tab.4 Regression analysis of inside diameter and yarn strength
F
s 0.30 .0.35.0.40 0.45 .0.50 mm X ( %) 2 383.936 1 2383.936  38.66
45° X ( x) 769. 603 1 769.603  12.48
X ( x) 76 729 1 76.729 1.24
4 0.30 mm, 61.664 1 61 664  — -
8 90° , 1.4 mm; 3 291.932 4 — — —
0.3 MPa, 0.4 MPa;
180 ny min; 18 tex / (65/35) ’ ’
3.
3 , 0.4 mm
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Tab.5 Relation between jet orifice number and yarn strength
, 23456 / /cN
45°, 2 98 .5
0.40 mm; 0.30 mm, 3 265
8 90° , 1.4 mm; 4 72 5
0.3 MPa, 0.4 MPa; 5 254 2
180 m/ min; 18 tex / (65/35) 6 245 6
5.
6.
6
Tab.6 Regression analysis of jet orifice number and yarn strength
F F
X ( %) 11 015.761 1 11 015. 761 83.14 Fop0(1,1) =39.9
X% ( x) 7 661.161 1 7 661.161 57.82 Fo10(1,1) =39.9
X3( x) 514.089 1 514.089 3.88 —
132.5 1 132.5 — — —
19 323.51 4 — — — —
=_23.39x +220.31 x - 242.76 , 42.9°, 0.4 mm,
X=43  ,Yu =275.83 cN. X 4 FZXB
Y
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