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Physical Properties of Aramid and Aramid/Nylon Hybrid ATY for Protective
Garments according to the Dry and Wet Texturing Conditions

Mi Ra Parkl) Hyun Ah Kimz) and Seung Jin Kim""

)Dept of Textlle Engineering and Technology, Yeungnam University; Gyeongsan, Korea
YKorea Research Institute for Fashion Industry; Daegu, Korea

Abstract : This paper surveys the physical properties of aramid and aramid/nylon hybrid air-jet textured yarns(ATY) for
protective garments according to wet and dry texturing conditions. Aramid and nylon filaments were used to make two
kinds of para-aramid ATY and four kinds of aramid/nylon hybrid ATY with dry and wet treatments. The analyzed physical
properties of six specimens (made on the ATY machine) are as follows. The tenacity and initial modulus of aramid and
aramid/nylon hybrid ATY decreased with the wetting and breaking strain; however, the yarn linear density of aramid and
hybrid ATY increased with wetting treatment. The dry and wet thermal shrinkage of the hybrid ATY increased with wet-
ting. The stability of aramid and hybrid ATY also increased with wetting. The physical properties of core/effect type hybrid
ATY showed significantly more change than the core type hybrid ATY and the physical properties of nylon/aramid core/
effect hybrid ATY showedsignificantly more change than the of aramid/nylon core/effect hybrid ATY. A higher bulky and
breaking strain of hybrid ATY require ATY processing conditions of nylon on the core part with wetting and aramid on
the effect part. ATY processing conditions for nylon and aramid on the core part with wetting are required for a higher
tenacity and modulus. ATY processing conditions of nylon and aramid on the core with no wetting are required for a low

thermal shrinkage.
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B Ao ARE3E AlF para-aramid(PAy= KARIA AJAaksh
Heracron®]™ nylon(N)2 HARIA] Aakel 173 % nylon Ab
S3Th ATY 7he 2 Al 7EA 9419 B4 Table 1] Y
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Sk 7%, cores} effects WA FUSH A2 E HIIAIA 6
7 ATY AEE A3, Axg Al5e] ATY 343270S
Table 201 YERI™ ATY 714l B4 =5 Fig. 10] Rlth
Table 2914 1" A|&% para-aramid 1,500dE HERIZSE F
FAA ATY =29 core® FHIACH 28 AEe &5 3
AAZIA B3 core= FHEAZTE o|nf] FHFAS core 2H
= 82%, =71 10 kg/cmzi IS ANEEE 220 m/
min® & ATYAEZ FH|59h 33 AlBE coredll aramid
(PAR40DYE HEIHIZE BHAIZIHEA nylon(N420d)S effect®
ATY =22 g7 44 A ae 3 A& Y
HEAE T34 5L 59 A8 aramid?t nylonS 27 9

Hiul 25 FSHAIA coreZ HolFI 68 A|EE coredl

Table 1. Physical properties of materials used for specimens

Linear Tenacity

density (d)  (/d)

Breaking Initial
strain (%) modulus (g/d)

Aramid 1,500 23.0 32 720
®
(Heracron ) 840 26.5 3.6 800
Nylon 420 7 27 -
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Table 2. The aramid/nylon hybrid ATY specimens

Remark

* Yarn speed: 220 m/min
* Core: 8.2%
* Air pressure : 10 kg/cm2

Specimens No Process conditions

Para aramid I Wetting

ATY 1,500d 2 No wetting

3 Wetting

4 No wetting * Yarn speed: 220 m/min
* Core: 8.2%
« Effect: 16.7%

* Air pressure : 10 kg/cm2

ATY: 1260d _
(Core: PA840d 5 Only core with
Effect: N420d) ~ Wetting
C:N420d / E:PA840d
with wetting

Drav Pin

Hot plate

% Core nozzle

Fig. 1. ATY process.
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Fig. 2. Linear density of ATY specimens.
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P
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1 2 3 4 s 6

Welling No wetting Wetting No welting

Only core ATY 1260d -
with wetting | |Core: Ny420d
ect: PAS40d

PA ATY 1,500d ATY: 1260d (Core: PAS40d, Effect: Ny420d)

Fig. 3. Tenacity of ATY specimens.
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Eﬂ'ecl PASM]d

PA ATY 1,500d ATY: 1260d (Core: PA840d, Effect: Ny420d)

Fig. 4. Breaking strain of ATY specimens.
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depilEe] W& 7yt dojup et Qiﬁ&q{‘
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S W ES SIAA BYS s AR A4S W AEe}
H]S8E 2he B o 2M cored) core-effect® FUSIHE T &
Za hybridite] 27| EClE 2 TS FH e
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Initial modulus (g/d)

120
100
80
60
40
20
o

Wetting

1.

Only core ATY 1260d
with wetting Core Vv4zud
Eﬂm PA840

No wetting Wetting No wetting

PA ATY 1,500d ATY: 1260d (Core: PA840d, Effect: Ny420d)

Fig. 5. Initial modulus of ATY specimens.
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Thermal shrinkage(%)

© = N W & oo a9 ® ©
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P S——
2 3

No wetting Wetting
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Wetting

4 5 6

Only core ATY 1260d -
with wetting | Core: Ny420d
Effect: PAS40d

No wetting

PA ATY 1,500d ATY: 1260d (Core: PA840d, Effect: Ny420d)

Fig. 6. Thermal shrinkage of ATY specimens.
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