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Research for digital technology of air-jet loom in high speed

Abstract

In the last 20years, following the incessant advancing of weft insertion rate and operating
speed in the air-jet loom, increasing of jet nozzle, swelling of adaptability, modern air-jet loom
become the first developing model for their high speed, high quality, high efficiency and high
automation monitoring level, and also become the first model for textile factory to choose. But
there are most air-jet loom manufacturers in domestic imitating the model of overseas, and they
don’t do any deep researches on some parameters. Especially the key digital technology about
weft insertion “man-machine conversation”, which is imported from outside on the whole.

Enclose the key digital technology about weft insertion, the paper design and complete three
parts of work:

(1) According to the theory of hydromechanics, the paper calculate the relation formula of
main nozzle’s speed and relay nozzle’s, and also the relation formula of their synthetic speed in
central axis of reed space.
~ (2) Invent new method to test the pressure of weft insertion, and use this method test the
spraying pressure of weft insertion system in TT-800 air jet-loom, and analyze the diffuse
condition of spraying air flow, At the end get the disciplinarian of spraying air flow.

(3) Trial-produce new sensor for weft tension, and use it test the weft tension, and analyze
the relation between weft tension and spraying pressure. And get the disciplinarian of weft
tension about different weft yarns under different air pressure.

After analyze in theory and experiment research, the paper get some conclusions as
following: _

(1) No mater main nozzle or relay nozzle, from the exit of nozzle to the place that 10mm
away far it, the diffuse speed of air pressure is the most rapid. As the distance that far away the
exit of nozzle, the diffuse speed of air pressure slower bit by bit, and go to smoothness; Under
different air pressure, the condition of diffuse is similar, but it could be found that the diffuse
speed of air pressure is rapid when the spray pressure is big. Following the increasing of air
pressure, the variety of pressure in activity main nozzle is bigger than fixation main nozzle.

(2) Under the same condition. when relay nozzle sprays singly, the air pressure curve of
m
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every nozzle was almost superposition, it’s meaning that every nozzle’s condition of diffuse is
consistently. When the space between every two relay nozzle is more than 80mm, the effect of
superposition between every two relay nozzle is difference. This is going against weft insertion
stably in high speed.

(3) Main nozzle influence the spraying air flow of first relay nozzle from it’s exit to the place
that 10mm far away from it slightly, but evidence after this. And then reducing from the third
relay nozzle, and hardly has any influences to those since the third.

(4) The spraying air flow of main nozzle influence the weft tension evidently, the bigger the
air pressure is, the bigger tension the yarn gets, and the large speed it gets.

(5) For different variety yams, the one that has finer surface finish suffer a smaller weft
tension. For same variety but different linear density yarns, the one that has smaller linear
density suffer a smaller weft tension. So when choose the weft yam, the manufactory must pay
attention to make the weft tension be on speaking terms with the air pressure.

“The (;onclusions and new invention in this paper have regular value to air jet-loom in digital

technology of weft insertion.

Key word: ™ weft insertion system in air jet-loom; weft insertion rate; spraying pressuré;

weft tension
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234 0. 0016 130 0. 0009 140 0. 0009
235 0.0129 131 0. 0059 141 0. 0047
244 0. 0161 139 0. 001 149 0.0014
252 0.0148 140 0. 0063 150 0.0032
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263 0. 0001 273 0.0013
264 0. 0064 274 0.0019
272 0.0011 281 0. 0004
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289 0.0012 291 0. 0015
290 ... 0.0066 292 0. 0041
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291 0. 002 299 0. 0015
298 0. 0008 300 0.0041
299 0. 0009 301 0. 0001

300 0.0074 308  0.0014
307 0. 0008 309 0.0019
308 0. 0087 310 0. 0025
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3n 0. 0066 374 0. 0011
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387 0.0011 382 0. 0005

388 0. 0059 383 0. 0003
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414 0. 0009 418 0. 0007
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458 0.0013 455 0. 0039
459 0. 0075 463 0.0014
466 ° ° 0.0013 464 0. 0042
467 0. 0069 470 0.0014
468 0.0013 4n 0. 0042
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10 0 0.46153846
20 0.074712644 0. 70673953
30 0.3192389 0. 79849812
40 0. 46153846 0. 8465205
50 0. 55463347 0. 8760585
60 0. 620283 0. 896062
70 0. 6690647 0. 9105058
80 0. 7067395 0.921425
90 . 0.736713 0. 92997
100 0.761128 0. 936838
110 | 0.781399 0.942479
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