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Effect of Heat Setting on Physical Properties of Dyeable Polypropylene Fabric

Lee Shin Hee
Dept. of Clothing & Textiles, Kyoungpook National University, Daegu, Korea

Abstact : The purpose of this study is to improve the defects of dyeable polypropylene(DPP) fabric by heat setting and
to describe the change of physical properties of DPP fabrics. The thermosetting was carried out in autoclave from 100
to 140°C temperature range for 2 min. In this study, we investigated the effect of the thermosetting temperatures on the
structural, thermal, mechanical properties(e.g., the strength and elongation) and dyeability of DPP fabrics. The melting
energy(J/g), the tensile strength was found to increase with increasing temperature of thermosetting. The diffraction peak
at Bragg angle(20) about 13.8° were very strong and diffraction intensity increased with increasing thermosetting tem-
perature. And d-spacing and half-width decreased with increasing thermosetting temperatures. On the other hand, the
dyeability(K/S) and crease recovery decreased with an increasing thermosetting temperatures.
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Table 1. Characteristics of DPP Fabric

Material DPP(100%)
Yarn count 75d/24 x 75d/24
Yarn twist 800TPM X twistless
Weave Transformed twill
Density (threads/inch) 160 x 80
Weight (g/ni) 165+5
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Fig. 1. DSC thermograms of DPP fabrics.
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Fig. 2. X-ray diffractograms of DPP fabrics.
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Table 2. Effect of heat setting on intensity(a.u.) of X-ray diffractograms

Samples 20(°) Intensity(a.u.) d(A) FWHM
HS-Non 13.82 1418 6.4027 1.016
HS-100 13.82 1433 6.4026 1.046
HS-110 13.82 1423 6.4022 1.020
HS-120 13.90 1492 6.3656 0.976
HS-130 13.96 1522 6.3390 0.755
HS-140 13.96 2011 6.3385 0.753
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Fig. 3. The relationship between thermosetting temperature and tensile
strength.

bt D’r ]:]_ o]/\]_ E\:]~— 7:]/\]_01 70§ ] 740;:1 037 4&\:7]-
Z71e) W) ghlel g7 i} F A F7keke Aoe
e AFS-E DPPSIALS] WRHQ] A% Ajo|nths 5
s 948 Ae) 540 7118 Ao s AnE,

34. ¥MSY

Fig. 4= DPPEES] FM2kol w2
Zlot}h, g3t dg
Blue 56, Red 602 AM&-31912™, DPP

A E(K/SYS e
= E- type 394 FAEEZE Yellow 54,
222 90°CollA] 257}

29 A7AS A Bolth ANETE 60°CEE] 130°C7HA }°3
om 140°CollMe A AFoMe &+ %ol &Fol A
g Aoz wriElo) Ak, B AT AL8E 3 J*-'H

B g Galoa 8 8o IAgle] G} 271k
et o] FTFeIATh AARE 60°Ce] A2 FAjellx=
Yellow 547} d2pgdo] 9=rslsl ot dAert S7hgel whet

Blue562] H417do] @A e S7IeIom A 90°Cold

18
16 |- | -@- Yelows4
—l- Red 60
14 |- -‘-BIueSG
12 |-
s10 -
8 -
6 -
4
2 -
0 ] ] ] ] ] ] ]

50 60 70 80 90 100 110 120 130 140
Dyeing temperature(°C)

Fig. 4. Effect of dyeing temperature on dyeability(K/S).
(dyeing time : 20 min, thermosetting temp. : 90°C X 2 min)
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Fig. 5. Effect of dyeing time on dyeability(K/S).
(dyeing temp. : 130°C, thermosetting temp. : 90°C * 2 min)
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Fig. 6. Effect of thermosetting temperature on dyeability(K/S). (dyeing
: 130°C % 20 min)
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Table 3. Colorfastness of DPP fabrics dyed by Yellow 54

Dyeable polypropylene 3/E<] F*jzjo)] mfZ FJ#s) 485

g 4 NEAR =S YR Z o]t Table 39 Yellow 549
A A -5 AT} 45502 95sIeH, AEA] o)
o] A9 UdEo] 34990 AL AL 455 oo r 9%
MEAZ =5 YERATE Table 49] Red 60°] 73 7 - 55 vf
AAZ =7} 34700, 299 ¢ wool?} acetate= 37,
PET®} cotton 4%, acryl 4-55 12|32 UYAE 1272 =F
acrylellAl 7P Ftlom UdBdMe £A X3t
Table 59| Blue 561 73-¢- 71 - & v =7} 247} 3-44,
23F0|90H, G 25rt 215t weEl A et AasRs
73S ERISITE 299 739 wool#} acetate= 2-37, PETS}
cotton 3-4F, acryl 4-55 2] YUE 12532 acrylollA]

1 Saiglon udgdde B4 it BE gael

Color fastness Washing
Fade Stain
Setting Temp(°C) Dry Wet PET Nylon Acetate Cotton Acryl Wool
90 45 4 45 34 4 45 4.5 45
100 4-5 4-5 4-5 3-4 4-5 4-5 4-5 4-5
110 4-5 4-5 4-5 3-4 4-5 4-5 4-5 4-5
120 45 4.5 4.5 34 45 45 4.5 4.5
130 4-5 4-5 4-5 3-4 4-5 4-5 4-5 4-5
140 4-5 4-5 4-5 3-4 4-5 4-5 4-5 4-5
Table 4. Colorfastness of DPP fabrics dyed by Red 60
Color fastness Washing
Fade Stain
Setting Temp("C) Dry Wet PET Nylon Acetate Cotton Acryl Wool
90 3 3 4 1-2 3 4 4-5 3
100 3 3-4 4 1-2 3 4 4-5 3
110 3 4 4 12 3 4 4-5 3
120 3 3 4 1-2 3 4 4-5 3
130 4 3 4 12 3 4 4-5 3
140 4 3-4 4 12 3 4 4-5 2-3
Table 5. Colorfastness of DPP fabrics dyed by Blue 56
Color fastness Washing
Fade Stain
Setting Temp(°C) Dry Wet PET Nylon Acetate Cotton Acryl Wool
90 34 3 3-4 1-2 3 34 4-5 23
100 34 3 3-4 1-2 3 34 4-5 2-3
110 3 3 3-4 1-2 3 34 4-5 2-3
120 3 2-3 3-4 1-2 3 3-4 4-5 2-3
130 3 2-3 3-4 1-2 3 34 4-5 23
140 34 2-3 3-4 1-2 3 34 4-5 2-3
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Fig. 7. Effect of thermosetting on crease recovery.
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