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Abstract— This study surveys the optimum processing conditions of ATY for PET braiding for automotive -hoses. For this
purpose, high tenacity and low shrinkable PET filaments with three types of deniers are prepared. Twenty seven ATY specimens are
manufactured with variation of feed speed and overfeed on the air jet texturing machine. The physical properties of various yarn
according to the ATY processing conditions are measured and analysed for deciding the optimum ATY processing condition. Two
kinds of ATY filaments made under the optimum air texturing conditions are processed with variation of tpm, heat setting
temperature and heat setting time on the 2-for-1 twister and setting chamber, respectively. The optimum twisting and heat setting
conditions are decided through analysis of the yarn physical properties. Finally, the braiding fabric specimens are manufactured using
conventional filament and newly developed filament made under optimum twisting and heat setting conditions. The bursting strengths
of these braiding specimens are compared and discussed between two types of specimens.

Keywords: ATY, braiding, automotive hose, high tenacity and low shrinkable filament, thermal shrinkage
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Table 1. Air jet texturing conditions

Winding speed

(m/min.) Overfeed (%)

Denier/Filament

1000/192
1500/192
1000/192 +
1500/192

320, 312, 300 8.6, 10, 11.5

% Note ; Nozzle type : Heberlein T351, Air pressure :

9 bar



{a) AIr jet texturing m/c
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{b) Air jet texturing yarn path

Fig. 1. Air jet texturing M/C.

{a) braiding m/c
Fig. 2. Braiding eguipment for manufacturing of car hose.
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Table 3. Measurement of physical property of specimens

Measuring Equipment Remark
Denier Warp Reel Sample length : 90m KS K 0416
Dry thermal shrinkage Dry-Heat Chamber 180C, 30min KS K 0215
Wet thermal shrinkage Water Bath 100, 30min
01
Tensile property Testometric MICRO 350 Sample length : 100mm KS K 0412

Test speed : 100mm/min.
Video Microscope System
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Fig. 4. Denier of ATY according to air texturing condition.
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Fig. 8. Loop formation of ATY according to the air texturing condition.
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Fig. 9. Thermal shrinkage of ATY according to heat setting condition (1000d).

J. of the Korean Soc. of Dyers and Finishers, Vol. 21, No. 4 1 17 |



~— ODry thermal shrmknge
S _ e
<

2.5
@
%ll ®
= * .
= 20 |©
< .
@ b ©
- C o (o]
E 15
1=
]
<
—~ 1.0
™)
; ® o o

[ ]
[ J

~ 05
Z} o} o C O e
=] o o

0.0

@ Wet thermal shrinkage

Time 15 30 45 15 30 45 15 30 45 15 30 45 15

Temp. 90 120 140 90

TPM 80

30 45:15 30 45 15 30 45‘15 30 45|15 30 45
120 140 90 } 120 140

110 140

ATY condition
Fig. 10. Thermal shrinkage of ATY according to heat setting condition (1500d).

Fig. 99} 10& AA 4 Eu% 279 =2 1000d
9} 1500d9) 48L& BoZo}. 80pmIt 110tpm
9 ZAE A=Y A gt $AGLEE
= 0-2%9 WEE Holn 140tpme] F¢+& 3%7}
Ao WgE Hot. o] AAMH ATY A3 7
T HAY FETHEES 2% OlFEA HRT
HolNqt AG+SEL 50% A= #2d
HolazA nYH A9 S AANEZA &
T&9 dAE 7}112—3— g
4o F7tel ©E 5589
e Ho|Aw 0} oju .
HLEo] nE WIS By 2xt z7}§*i
2 Fasty, B3 duAATe] FutEe
T AAde dALS B E3 TPM
110 1409 ALo]= 120TS 140C FHYLE
OM 302 ol EAY3H 0.5% oate AL

& ¢ 5 At s 4uA
259} Al o] #é":—%*éﬂl A & WA

(o]

> flo ®
mlo

th pe wg e
> i:l
Hr o2l

H e

4>
A
i

_\_

Flg 11° A A} ‘;<

2 7 2xe 2=
GUolt Be A28 ASE4S Fzo gye
g &2 FLE Holx Yot 21 TP
HSE He BYo] FIE4E ¢ e 7
= BHAFT e ol B0 FHELE 3
H R BY 9 2EUA H7| g Eo]
ARET G3PLEY Ao 4E HIE
L= FLHAT FIMERE HE
A RFEFPAE Holu 9t

o]

1=

(kMoo oft EH

ox rH Rl oox ox (it rlo ¢

118 | s7947h7 e84 A 208 A 45

AEa T4 BAARZ ALEH7] YAE gy
B3 A1 EeEEo] BA UEUE ARE A
g3op gt} o]& ZAR § x}Ex} AL Ry
Aol A dx 2 4 AL $£F8 M
HA Yetyy X FAJo] 31 WWOI H] 1
A Az Wty FA veuE 80 TPM EY,
140T9 414 2x9 4587 414 " A&7}
M #HHY AR o g olE A
o 7|89 A AHESA AFA SAE B o|d
S A5t o9 BHEYS EAH-EHAL
34 XIESxt A Byo|d X9 mEZdT

Table 59| HQl HZF ATY ¥ dAg91A 2A
o2 AzE A ARG 7Y zA2E Azd
A ARE AFR TAE braidingf 22 AJAHSHY
1 BEdE EA-BA4s g

Fig. 12& Table 59 27402 AAH A A2=
AzE A5A 524 Hold HES HAdYS
Uehdich 1, 29 A2 1000d, 1500d¢] 7]Z& %
gHER AzH AFa 29 gEgoln 3, 49
AZE 10004, 1500d2) = dA @ d1A 2A
02 Azd A3 329 Bd4S yedt

o2 2w 1000d A|2o AL 7|ZAE17.3
kgflem’) Bt WA 2(18.05 keflem)7t o &7
UERSTE 1500d AlR9) mEd-E EWE J|EAR
(10.80 keffem)E T 7|eA 2(10.85 kgffem’)7t %
2 9 &4 veds st

Fig. 132 1000d 38 A|29 wg7x A¥ 18

g Helt



NEXASAR PET Hal0l” 2o 5™ ATY BHEN

Heat setting temp. (C)
80 TPM
90 120 140

15
Heat
setting
time
(min.)

45

Heat setting temp. (C)
90 120 140

110 TPM

Heat
setting
time
(min.)

140 TPM Heat setting temp. ()
90 120 140

Heat
setting
time
(min.)

(a) 1000d

80 TPM Heat setting temp. (C)
90 120 140

15

Heat
setting
time

30

45

110 TPM Heat setting temp. ()
90 120 140

Heat
setting
time
(min.}

45

J. of the Korean Soc. of Dyers and Finishers, Vol. 21, No. 4119 |



o
10
Jo

Heat setting temp. (C)

140 TPM
15
Heat
se'ttlng 30
time
(min.)
45

Table 5. Braiding specimens made under the optimum and conventional conditions

(b) 1500d

Fig. 11. Loop formation of ATY according to heat setting condition.

Specimen  Denier Nozzle  Speed  Air pressure Overfeed TPM Temp. Time Remark
no. type  (m/min.) (bar) (%) (C)  (min)
! 1000 105y 312 9 8.6 100 130 40  Conventional
2 1500 specimen
3 1000 1oy 300 9 115 80 140 45  Newly developed
4 1500 specimen
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Fig. 12. Bursting strength of conventional(1,2) and newly developed(3,4) specimens.
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