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Abstract: This study investigated the physical properties of warm up yarns and their knitted fabrics including the dye
affinity and color fastness to washing of these knitted fabrics according to the various dyeing times and temperatures on

dyeing process. The results were summarized as follows. The tenacity of Nylon/PP warm-up yarn was 4g/d and breaking
strain was 4.5%. The wet and dry thermal shrinkages were higher than those of PET warm-up yarn. The maximum heat
flow rate(Qmax) of Nylon/PP warm-up knitted fabric was lower than that of PET warm-up knitted fabric and heat
keeping rate(a) of Nylon/PP warm-up knitted fabric was higher as 47% than that of PET warm-up knitted fabric. It was
shown that the shape retention and wearing comfort of Nylon/PP warm-up knitted fabric were better than those of PET
warm-up knitted fabric. The dye-affinity(K/S) of Nylon/PP warm-up knitted fabric showed maximum value at the dyeing
condition of 40minute or 50minute dyeing time with 80°C dyeing temperature, but PET warm-up knitted fabric showed
maximum value at the 30minute or 40minute with 110C dyeing temperature. Finally, the color fastness to washing of
Nylon/PP warm-up knitted fabric showed good value as between 4 and 5 grade.

Keywords: warm up filament, maximum heat flow rate, thermal insulating value, wearing performance, dye affinity
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Table 1. Characteristics of yarn specimens

Specimens Specification Characteristics
H Nylon/PP 70d/36f Seaisland
composite yarn
S PET 75d/72f Nano powder
C PET 75d/72f Ceramic powder
P PET 75d/72f Regular PET
212 LE AR
A} 47HA S AFEBE AL B4 A2 Eoj
22477 99 BES Azstn Ol%-ﬂ #4 2
4ol HeE AYsAt. U™ FH7VI(E8714,

Double Y& M/C)E AH&3stA2™ °l 71A& 30
A A7, 18A01A], 18rpm&] £z AHZ 3HHCS
o, & 2640802 HEXHE= Table 19] 471X
AALE o]Ho 150%96" PET SD DTY9} Spandex
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Table 2. Preparation of knitted fabric specimens

Specimens Design Thickness e
(mm) (g/m’)
H 1.075 285.7
S Double knit 1.021 278.4
& Fancy
C structure 1.147 2737
P 1.215 2688

Table 3. Pattern of knitted fabrics

* Cam sequence

Yarn sequence

a b ¢ d e f

B UV — — V —
Dial
A —V — UV —
Pattern A —— AN — A
(Double knit Cylinder
& Fancy BN —A—=nA
structure)

*Yarn :a, b, d, e : surface yarn .
sequence ¢, f : PET 150%96" SD
DTY + Spandex 20°

* Note : U, N : tuck

V' knit
— : miss
I A B A B
SCQUENCE  Cylindr A B A B

a8 AL AHHdER 3% owf(C. L Acid
Blue 288)% At&atglon 4 A ARz 7
A|(Newbon, 1g/1), ZAHAcetic acid, pH-4)& A3}
At el 1A (Serafast N-BS, 3g/)E H7}
3t 80CollA] 2087F Hestglen Hule 12202
2 stk PETS] A9 A F dmi BAd
F(C. 1. Disperse Blue 78)9} EAMA|(RM 340, 0.5g/1)
£ AREstReH, AL AA L7 AI(NaOH,
2g/Het LA (NaS:04, 1g)E ARSI ol A
AP Ao G A= 21S YotE7] ¢
o FAMAIZES 30, 40, 60722 WA OoH, o
MLl Nylon/PPO] -2 80, 90, 100°C ol 4], PET
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Z3(Scanning Electron Microscope, S-4300, Hitachi Co.,
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KES-F7(Thermolabo II, Kato Tech. Co., Ltd., Japan)
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Heat keeping rate(a) =

where, Wy : heat loss of plate without specimen

W : heat loss of plate covered with specimen
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Figure 2. Tenacity of yarn specimen.

(a) H yarn(Nylon/PP)

(b) S yarn

(c) C yarn

Figure 1. SEM photograph of cross-section of Nylon/PP composite yarns.
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Figure 4. Breaking strain of yarn specimen.
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Figure 5. Thermal shrinkage of yarn specimen.
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Figure 6. Qmax of knitted fabric specimen.
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Figure 7. Heat keeping rate of knitted fabric specimen.
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Figure 8. Mechanical property of knitted fabric specimen.
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Table 4. Color fastness to washing of knitted fabrics specimen

Acetate Cotton Nylon Polyester Acrylic Wool

Dyeing Dyeing
ttmp. tme H S C P H S C P H S C P HS CP HS CUPH S CP
(C)  (min)

30 45 3 3 3 454545 4 452323 23 4534 3-4 4 45 45 4-5 4-5 4-5 4-5 4-5 4-5

(18?(’)) 40 4 34 3 45 4 454545 4 3423 4 45 4 34 4545 45 45 4-5 45 4-5 4-5 4°5
60 4 343434454545453-434 3 3 34 4 4 4 454545 45 4-5 4-5 4-5 4-5
30 4-53-434344445454545 3 3 3445 4 4 4 454545 45 45 45 4-5 45
(19;’)) 40 45 4 3-4454545454545 4 3 4 4545 4 4545 45 45 4-5 45 4-5 4-5 45
60 4-5 4 3-4454545454545 4 3 4 4545 4 454545 4-5 4.5 45 4-5 4.5 4-5
30 45 4 4 454545454545 4 3-4 3-4 45 45 4 45 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
100,

(130 40 454534 4 454545454534 3 344545 4 4545 45 4-5 45 45 45 45 45

60 4545 4 454545 4.5 4.5 4.5 4 34 4 45 45 45 45 45 45 45 45 45 45 4-5 4.5

*note: (); dyeing temp. of PET specimen
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