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Study on the Preparation and Properties of 1-Step Twisted Nylon Yarns
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Abstract Due to the change in lifestyle, new sensible materials for sportswear and out-
door are needed. This study is conducted in order to obtain the data for sensible materials
through nylon twist process. 1-step nylon twisting machine was used to set the optimum

twist process. DSC measurements of twisted nylon yarn showed crystallization tempera-
tures around 170°C and melting temperatures around 220°C. Nylon 40D/13F DTY and
Nylon 50D/48F DTY showed optimal results at 160°C, 1,500 T/M(Turns per meter), and
Nylon 70D/68F DTY at 160°C, 1,200 T/M(Turns per meter) after 1-step twist process.
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Also, Nylon 40D/13F DTY was confirmed to have inter-layer property deviation of £5 per-

Keywords twisting, nylon, outwear, sportswear, turns per meter

AR FEAGA QG E = Zes wEA]7]7] 938 71
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Scheme 1. Image of 1-step(2—for—1) nylon twisting M/C.

A& F= 54 ol Fol AFstolA 2&ot 4 7taf
A1 (heat setting)S ot AR FAHLZ 2-step
2 AP A H= o2 gty - o5 FHHAR
sl A= Y& Arpzo] 220]7] ¢har Ee]of| AE €]
7}E (sizing)Eolut AARE O] 2011 gl Aol eh0
2 Ao A= A=A F o] &2k (on-line)
WA ALggo s 85 1-step HUE AA|&
< &43}9] Nylon 40D/13F DTY, Nylon 50D/48F
DTY, Nylon 70D/68F DTY®] thdt E4 1} A= o
Ao tigt 7|22 Q1 dlolE & ntstaial skl

2.4 o
2.1 1-step(on-line) HAFXZ|

2 Aol A AHEE AP |+= Scheme 17 2H0] RPR—
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Table 1. Specification of the twist yarn

Winding speed Tension
Yarn (m/min) (@
Nylon 40D/13F DTY 500 12
Nylon 50D/48F DTY 500 12
Nylon 70D/68F DTY 500 22

2.2 =

2 Ags A6 AHEE AlRe Wik 9 Nylon
40D/13F DTY, Nylon 50D/48F DTY, Nylon 70D
/68F DTYE Table 1A 9} 22 202 Hopeld
(pirn winding) 3t 1-Step FAFS-A S Y13 ct.

2.3 Al
2.3.1 M=EM

e EAL] =S4l (KS K 0416)°] whe 4
2= i

2.3.2ZAM= 58
Universal Testing Machine(Zwick, Z005,
Germany)& A8t JIAAI S X359 0 1}

A 250mm, &% 250mm/minE 4353t}

2.3.3g=4

DSC(Perkin—Elmer, Diamond, USA)E A}-&3}
o AA7|F8MA 10C/ming] & Y 2552
259 30~300CE S5t Tt.

2.3.4 XRD 24

3|4 B4 7] (Rigaku Denki D/MAX-2500, USA)
& AHE3Fo] 37 /ming AL ER WAXS(Wide angle
X-ray scattering, USA)E SA3}% T},

3. Zat ¥ nH

3.1 1-step SASH AXf FAL| £

UUE A Ao eAbe] 545 E4517] fIgt
A £4= Figure 1ol Uepi e, 40D, 50D, 70D
o] AALe] "iyol= AAE A8} FUst glyo] H
A7F AE& Ao 2 FIE Gl

é],;%ﬁéﬁ]7}%§k§]K[ ZJ/ 314 X']/ 4%
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Figure 1. Denier of nylon yarn for twisting process.
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Figure 2. Tenacity and elongation of nylon yarn for
twisting process.



1-Step HASTY XM LILE AM22 Mz H EH &7

1st scan
2nd scan
——— 3rd scan

Heat flow

L L L L L
50 100 150 200 250

Temperature(C)

(a) 40D/13F

335

1st scan
2st scan

——— 3rdscan

Heat flow

L . . . .
50 100 150 200 250
Temperature(C)

(b) 50D/48F

Heat flow

1st scan
2nd scan
——— 3rd scan

I I
50 100

L L
200 250

Temperature(C)

(c) 70D/68F

Figure 3. DSC curves of nylon yarn.

Figure 2014 &RIg A3} YU E AAEH & YA
(40D/50D/70D)2] == 3~5g/d Aro] ol Al LrERY
om Alw=40D/13F7}F ¢F 38%, 50D/48F2 70D
/68F7} 2F 25%2 A 50D/48F2} 70D/68F+= ubthAl
T zpol 7t AL gl ghtAlE= 40D/13F Y&
UArbol A Al o] FEHAZL A o2 F AL el
= QUi

40D/13F, 50D/48F, 70D/68F2] ¥4kl DSC 1+,
2rd 31 2708k DSC #EE Figure 30 VeR Sict,

Figure 32| DSC 7| 24 40D/13F, 50D/ASF,
70D/68F HF Y& LA Alf v A5 e ES
g dsled, S e E5E(UDY 52k
(Tw), 2L (AH), ZHSZE(T)E Table 291 1
B Glth, 20 Ao A 8] HlolH &= A3
170C F e & Yepuhe | AAL o] 3 3% W4 (heat—
ing chamber)?] 84| 225 24322 A4
oF S Ao R Hlth 1st AN} 3 AN A 9] B2
L= 220CA A2 SAE UAE AARA XA

Table 2. Results obtained from DSC curve of nylon for twisting process

1stscan 2 scan 3dscan
AHU/g) T.{C) AHU/g) T.(C) AHU/g) T.(C)
40D/13F 56.91 219.5 57.02 170.67 49.61 216.71
50D/48F 37.31 217.95 57.12 168.07 46.53 214.80
70D/68F 59.29 223.11 53.85 169.47 44.42 220.97
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Table 3. 1—-step nylon yarn temperature condition
No. Yarn Twist(T/M) Heat-set temp.(C) Appearance*

1 130 X

2 140 A

3 Nylon 40D/13F 1,500 150 @)

4 160 ©

5 170 A
*Appearance : Excellent ©)O)A)X Bad
UAZANRS] BA o] G nAA 7] 913 GH @ o] AR o] Roj A\ A go} LHUE AAt o] 5
2] 25 200 olotz AAsfof & A o= wrteT TS T e TES E4A T dojubA] $3o

2 ek
3.2 1-step SASH Z20]| [E HALEALL| £ %A Table 29] Ao = 2R3} % FE2
1-step W42 2 Nylon 40D/13F DTY®] tjgt & 170ToNA @S Adsfof Hrkar deksl ot

Ao tiajr 2EEE HAES WY A& A dA ¥ (heat setting) oAl AAE7E Y7 H 3=

Table 3o Ureti et

1,500 T/M(Turns per meter) S
31 130C~170CE 10T 7H4
T4 o] F9] YAtel ot i
160CoAA gLE7} 7P 9423
Aok, A RE7F e 99 9

Table 4. Comparison of nylon yarns by twist

ol A7} MM (rigid) s A= 7 3Fd Aol WA skt

160TCE dA 2|5 143k Aol A Nylon 40D/13F
DTY, Nylon 50D/48F DTY, Nylon 70D/68F DTY
AZEF9 YAFE 900~1,600T/ML & 1-step GA
TS AR GLE AAAALY] Qe ol gt At
£ Table 49 YERH ALt

No. Yarn Twist(T/M) Appearance*
1 1,200 X
2 1,300 X
3 Nylon 40D/13F 1,400 A
4 1,500 )
5 1,600 ©
6 1,200 X
7 1,300 X
8 Nylon 50D/48F 1,400 A
9 1,500 @)
10 1,600 ©
11 900 A
12 1,000 A
13 Nylon 70D/68F 1,100 A
14 1,200 O
15 1,300 ©

*Appearance : Excellent ©)O)A)X Bad
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Figure 4. Comparison of tenacity between nylon.

U E 40D/13F 50D/48F+= "y o] HA}7}F 27
U] kot 5t AakE Yehiie T/Mo| R&5 A
AHdefect)7} EABEAL 1,500 T/Moll A 2 2] o] oA
S vebd S elskgich, g & 70D9 A5 1,200
T/MOA 2A 9] Qe & Yeplon 1,200 T/M
ool A= UAFS A=t =obA o] 4] Aol B7t
i

3.3 1-step HARSE 2-step CAISH| 24 U EM H|w
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AFS AR25}e] 1-step(on—line set) FAFEAS AR
A=} 2-step(twisting—vaccum set, AA-A
A) S AZ AAEY EAAE vlagt 235
ot Figure 4°f YEFY AT,

ArFEA el Qg 7 3t= 40D A= 1-step A
ARSI 2-step GAFE A R =S glol o
70D A= A o] S0 A s7E 423 WA H
RS FRAISHIA T Ao & A gA7]7]of 7T
Ao R webeEnt, AARS Aol 93 40D 70D YA
A=HSHE Figure 50l YEFY AT, 1-step TARS
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Figure 5. Comparison of elongation between nylon.
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Table 5. Results obtained from DSC curve of twisted nylon yarn

y 1stscan 2 scan 3dscan
arn
AHJ/9) T.(C) AHWU/g) T.(C) AHU/g) T.(C)
Non-set 43.95 219.3 59.41 177.27 52.38 214.73
40D/13F 1 step 64.33 223.34 54.73 173.33 46.39 219.52
2 step 40.14 216.98 56.07 173.36 49.19 219.39
Non-set 40.14 215.20 53.08 166.40 45 .47 213.90
70D/68F 1 step 36.70 219.51 52.65 166.19 43.25 214.01
2 step 57.69 218.60 53.38 172.59 4405 220.31
Aol &gt Al e 7} 2-step AAREA ol B A] HolHl o UAdE 69 2AF=E 9 (peak) B 2AA &
™ 2-step AAME A S AZ YA OEAPEX& A A SoHA b dgof ot Hgh= 34 32 o
U2 U E YAfel vlaste] 7o} Al W B3t = 0loth, UUE 69 A9 260=20.2"2 26=24"]
FE2& U= AS E1E 5 A A ood 249 (2000 € (002+202)H 0] LtEFLEH

[]
u|x 2], 1-step AFEA L 2—step AAFEAHS 7 20=21.8% 20=22.7°A yv& A4 (200) ¥
Z U2 AAH40D/13F, 70D/68F)2] DSC 1st, 2nd (002)Ho] Yeptdtta & A o, AR L2 =

34 2788 DSC &4 ZA3HE Table 500l LEFH ATt DTY(draw textured yarn) 5 2= Qs 24 7=
S0 O S5 F(ARNY §52%(Tw), 2434 (peak)7F =35t UEtUAl= 52 AT 4= QAL
(AH), AR E(T)ol A= A5G0 U= th. 1-step 34 2-step 34 AT 2T ==
WS AR A goLor 1-step AAEAC] O @ FARE A YERH, 1-step B0l 25 AT
Ao 2 Bk Qe I 4 Atk 29| Wiyt 24 gho B2 7| EA e 2-step THE
o) &g, 1-step AAMSA E 2-step FAHEHS 7 A 7hss Ao E wdET)
A yd 2 YAH40D/13F, 70D/68F)2] WAXS =74 UY& 70D/68F DTY ¥AHY] 1-step AAME S
AIE Figure 69 YEFHATEH 7R AAEA(full package)d] W/5/9%2] A=
on-Set Non-Set
s s
% On-line set %‘
s : 8 On-ine set
Vacuum set
Vacuum set
10 1I5 2|0 2|5 3|0 3I5 40 10 1I5 2|0 2I5 3|0 3I5 40
20 (degree) 20 (degree)
(a) 40D/13F (b) 70D/68F

Figure 6. Comparison of X—ray curves between nylon.
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Figure 7. Tensile strength of inner, middle and outer layers of full package(Nylon 70D/68F DTY).
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