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FXY A7 2BEd BHYlE HolM FFE AE, filamentAlY AlFo] Buxe AL WA}
7] A8 E48 pirnAg 2 94 WA ANA-g I nIAlAde 2WS Y agn A
HEY, DAAASE M EEY pirn cover ¥ flyerE A3l Figure 1L 7]& @AY
ensor®] Refoli, Figure 2w 7]€ tensors} o] ATE F£37] YA ME AFRE flyerE @
ensoro]th  1A}7]e] WlE] o8 AWEo] AL FE AV EUYAA flyerE AA tensor o2
Eojztth. ol filamentAle] FL HWo] Wiy, A} 7FE TAE AXAM crimprt A emg A}
Fol FUA Ak A Y] BAM EHUrie § A BEQAET] dEe] HEHAENA FE 2
ol flyerg E ALY &xol A AZEHT) flyerE ZAAE 4%, AL sjAHE o EA2 e
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Washer
tensor
Old Tensor
Ball tensor
New Tensor
Figure 1. Ball tensor and Figure 2. Comparison of New Tensor
Washer tensor with Old Tensor

22, QALY

dutxyo g wwld AHA AH, Deniere] F7], AF(T/M)7} F7HHAY AXE 1o & 39
o] Z7}gth

AH4E A 2E ITYEFAH195/108), ITYE §HAK240/96)0112, A8 T4 277 ¥Y-L Table 19
Uelfiich gutdog EX Y AA7[oA AL FEol 4¥E vXe I UAE rpm, T/M, Denier,
i% 52 E # Jded, & dFdMe g BE AR o] EHolng A wE FHAA

111916}%11:}. aM olefe] Table 1o Yeld RAXY Tensord flyer ZFF & - Fol @& rpm
T/M.%‘_Zi‘ﬂl gzt F AlY Y& 23T F, o8 IFA AR wet A EAFE vias] Boioh[8]

Specimen condition rpm Specimen condition ™
ITYE At ITYS g4}

(195/108) 800g, 8000, 9000, | (195/108) 800g, 900, 1200,
ITYE A} 1500T/M | 10000, 11000 | ITYE3HA} 10000rpm | 1500, 1800
(240/96) (240/96)

Table 1. Various Processing conditions of Specimens

Aol A& Figure 304 B ups} Zo] ujX) &1, balloon guides} feed roller Atojo] 13
3 A9=2HE tension meterS FEHE F Al AL =AY} Tension meter2HE Eolee ¢
g XN3ZE HAY signal analyzers} S0l 23§ £A3o displayd &3 B2 74U

signal input signal record signal output results display

Tension .

Figure 3. Data Acquisition Flowchart
3.5 3 &

2 d7e FEQ A1 BA A B4e F BRoz 8] W 49 Add U@ ¥
He 22U QA Al 7HE Abdl 2 9% PAE § 384 rpmt /Mo g M @) Figure 4
3 o)A} o] rpm EE T/Mol 2748 mat Aol Agste F¥e F7Hge Beln Aok ole
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A2WESY 1& IAd o3 AT Al&£oE A7l sAbE]o] balloon guided} feed rollerE A
traverse?] SHE 2-%d ol AAve] 7 u), balloon A A| air dragi} fricton drag®] 4& wj &
o] Aol Fo] FEA L balloond] Fole] me}lM T balloon FEe] 2atx7] wj&olct[6,7] EF o
m3 Aol7t gle free balloondl] v flyer& F33 Ale] FHL flyers} ALY AP S F4 3§
1, AHE 3HE ZAaAA FE 98E 3] Wi flyere] 23 Aloj=lo]X& balloong balloon
guide® AXAA Aol flyerE A &2 A FH HHA thd A Jehdo gy ol
Tablez} Zo] rpm¥} T/M% F7}el uvlgdte] balloon tensiono] F71gES £ 4+ 93, EF flyerE
© ALe] Aol €2 g2 A9 FHdA v ot A4 JdEldE B 4 ok 28y Figure 6,79
Mo} Zo] A Hale flyerE A %2 At9] balloon tensiono] F2Z 3 Aol HAT o|gf 72
A3E BEUE flyerE AFYPLS w, HIFAHGLE thd FolR oY Alel F4T FHol FA&de A
o] ojuyy] o F4E FYHF A g3 AE F HAE FAE o= A% 4E Aoz wddn

Tension(g) per rpm . . Tension(g) per T/M
i iti Specimen | Condition
Specimen | Condition |20 5000 [10000 | 11000] | F 900 | 1200 [ 1500 [ 1800
ITYE AL w/ flyer | 355 | 43 | 545 | 595 ITYESAL| w/ flyer | 502 | 524 | 54.5 | 56.3
(195/108) | wfo flyer | 31.4 | 38.7 | 48.4 | 55.8 (195/108) | w/o flyer | 449 | 484 | 484 | 50.1
ITYR§A| w/ flyer | 462 | 562 | 701 | 825 | |ITYERAM| w/ fiyer | 642 | 672 | 701 | 74
(240/96) | wfo flyer | 405 | 50.1 | 593 | 72.8 (240/96) | w/o flyer | 57.3 | 616 | 593 | 643
Table 2. The mean tension values of Table 3. The mean tension values of
ITY 8§} AH(195/108)/ITY B3} A} (240, 96) ITY2 8 A}1(195/108) /TTY £ 8 AH240/96)
per rpm per T/M
100 100
—@-— (TY1095/108{w/ fiyer) ——— ITY195/108(w/ flyer)
- O ITY195/108{w/o fiyer) = O e TY195/108(wio flyer)
e — = {TY240/08(w/ flyer) —— -~ ITY240/08(w/ fiyer)
= — v —  1TY240/86(wio fiyer) ~ B ———g —  (TY240/06(w/o fiyer)
§ 80 "Z’: 80
3 -2 -
> > | = & il
§ § e e
£ g o0 -
;E 40 4 }E 40 4
20 + r T T 20 T T 3 T
8000 2000 10000 11000 200 1200 1500 1800
mm ™™
Figure 4. The mean tension values per rpm Figure 5. The mean tension values per T/M

(‘note, A 800g, 1500T/M2.2 24 ) ( note, A% 800g, 10000rpme.2 27 )
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Figure 6. The deviation of tension values
of ITYE §AH195/108)

Figure 7. The deviation of tension values
of ITYE-}AH240/96)
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