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The Effect of Thermal Shrinkage of PET Filament Yarn on
the Dimensional Properties of Woven Fabric(Il)
—Shrinkage Characteristics of Woven Fabric —

Ju Hwa Song, Jong Seob Kim*', and Tae Jin Kang
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*Fashion Design Business Division, Hansung University, Seoul 136-092, Korea
(Received April 14, 2000)

Abstract : Shrinkage behavior of woven fabrics composed of PET drawn yarns manufactured
under different pre-heat treatment conditions of practical fabrication processes was studied. The
shrinkage characteristics of woven fabrics were determined by the weaving density as well as by
the shrinkage level of yarn remaining, and these parameters predominantly affected the shrinkage
characteristics of woven fabric in the low temperature range of 80~90 °C. The crystallinity of
drawn yarns with different shrinkage ratios increased in the progress of the fabrication process
up to a constant level, however changes in the dye adsorption with different fabrication and fin-

ishing process could not be obsverved.
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Table 1. Loom beam preparation

Ends/sized beam Doubling no. Total ends/loom beam Reed application Loom beam length (m)

Beam 1 1500 ' 3 4500 29, 32, 37 200
Beam 2 4 6000 40 200

Table 2. Fineness(denier) of the different types of yarn

Types of yarn H R L C LL Warp yarn
Fineness 75.5 753 75.5 75.6 73.6 73.2

Table 3. Weaving specification

R . . . ff

e oy Pon el e Rl T g, 0t el
H-1 29 76 H C4 32 - 76 C
R-1 29 76 R LL-4 32 76 LL
L-1 29 76 L H-5 32 95 H
C-1 29 76 C R-5 32 95 R
LL-1 29 76 LL L5 32 95 L
H-2 32 58 H C-5 32 9 C
R-2 32 58 R LL-5 32 95 LL
L-2 32 58 L H-6 37 76 H
C-2 32 58 C R-6 37 76 R
LL-2 32 58 LL L-6 37 . 76 L
H-3 32 66 H C-6 37 76 C
R-3 32 66 R LL-6 37 76 LL
L-3 32 66 L H-7 40 76 H
C-3 32 66 C R-7 40 76 R
LL-3 32 66 LL L-7 40 76 L
H-4 32 76 H C-7 40 76 C
R-4 32 76 R LI-7 40 76 LL
L4 32 76 L

*Number of threads per dent is 3 for all weaving specification,
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2.3. M|Z(Fabrication)

2 % shuttle stop change?] 9] E-&7|(58] 7]
Al AF)E AL H A ZEEE 150 picks/min
E Table 39 EFH weave No. 'B& 7} 2 meter¥]
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24 needles/inch®] tube knitting machine®A] needle
I guide7te] FEE& 5g02 o) HAstgTh
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E &Y F YApIske g AT 0)73S circular
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A D), @), Q) 2ol Qs A -9 wae] 283
cover factor[11]¢] W3lE 3],

Warp(Weft) — directional shrinkage (%) =
N,-N,
N 100 1
o714, N, : picks (ends) per inch after shrinkage
N, : picks (ends) per inch before shrinkage

Fractional cover (K;, K;) =
0.01375XNo. of threads/inchX ./denier ()]
(1: warp, 2: weft)

Cover factor (K) = K; + K, 3
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Figure 1. Variation of fractional cover(CF) with scouring
temperature for different yarn types 2(0O), 3(A), 40))
and 5(C) with filled symbols representing warp and
blank cnes representing weft: (a) H, (b) R, (¢) L, (d)
C, and (e) LL.
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Figure 2. Variation of fractional cover(CF) with scouring
temperatures for different yarn types 1(O), 4(42), 6
() and 7() with filled symbols representing warp
and blank ones representing weft: (a) H, (b) R, (¢) L,
(d) C, and (e) LL.
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Figure 3. Variation of fabric shrinkage with scouring temperature; (a), (b) weave specification C-2, 3, 4, 5 (¢),

(d C-1, 4, 6, 7.
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Table 4. Comparison of crystal size of high temperature drawn yarn (H) and yarns drawn to low draw ratio at

low temperature (LL)

Apparent crystal size (A) Apparent crystal R .
- = X emarks
(010) (110) (100) lo5)  Volme (B)
H yarn 52 44 33 59 101244
LL yarn - - - 49
H 180 °C set 54 43 40 57 123120 .
fabric
LL 180 °C set 38 38 30 63 71820
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Mechanical Properties of Hybrid Composite of
Nonwoven and Multiaxial Warp Knit

Tae Kyun Kim, Kyung Woo Lee*, and Tae Jin Kang'
Department of Fiber & Polymer Science, Seoul National University, Seoul 151-752, Korea
*Division of Fashion and Textiles, Dong-A University, Pusan 604-714, Korea
(Received February 10, 2000)

Abstract : The mechanical properties of hybrid composite of glass nonwoven and Kevlar multi-
axial warp knit have been studied. The effects of structural changes in hybrid composites were
investigated with the focus on the interhybrid structures resulting from changes in the stacking
sequence of the two different materials. The hybrid composites showed good flexural properties,
because the short staple reinforced fibers in nonwoven fabrics effectively disturbed the propaga-
tion of crack path by fiber-bridging and significantly improved interlaminar fracture energy.
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A4 84 WsE AEsden, T3 Huds A%
AT WA 20| WE A B

21. Al B

AAAA ;B AT 2148 7R BXs Za)
A=EHZZ MY 3492 MP011g AM-s9dod 7)7)
H B4 Tuble 19 EhiSich B3} Fajo) 2w
2] JWAA = benzoyl peroxide(BPO)E, AzAlg =
diallyl phthalateE AF43197 polyester:diallyl phthalate:
BPO9] 4|82 100:97:1% §lv},

HAA A $948 24

2 AelA] ARSE FP4F RAZTE VetrotexA}
(&) AFL=2 2 BEAL Table 29 VERY T

Table 1. Properties of unsaturated polyester resin

Physical properties Polyester resin

Density (g/cm®) 1.25
Tensile modulus (GPa) 4.5

Tensile strength (GPa) 0.02
Maximum strain (%) 1~5

Table 2. Specifications of nonwoven fabric

Physical properties Nonwoven fabric

Fiber type E-glass

Fabric system Chemical bonding
Fiber length (cm) 4~5

Density (g/cm®) 2.54

Areal density (g/cm?®) 600

Table 3. Physical properties of Kevlar MWK fabric

Physical properties MWK
Fiber density (g/cm®) 1.44
Fiber tensile modulus (GPa) 2760
Fiber tensile strength (GPa) 58
Fiber ultimate strain (%) 3.6
Fabric system 0/+45/90/-45
Fabric areal density (g/cm® 700
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Figure 1. Configuration of double cantilever beam
(DCB) specimen.
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Figure 2. Tensile strength of Kevlar MWK/Glass-
nonwoven hybrid composites.
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Figure 3. Tensile modulus of Kevlar MWK/Glass-
nonwoven hybrid composites.
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Figure 4. Failure strain of Kevlar MWK/Glass-
nonwoven hybrid composites.
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Figure 5. Tensile breakage of Kevlar MWK/Glass-  Figure 6. Flexural strength of Kevlar MWK/Glass-
nonwoven hybrid composites. nonwoven hybrid composites.

Table 4. Compressive properties of Kevlar MWK/glass-nonwoven hybrid composites
Specimens KKKK KKGG KGKG KGGK GKKG GKGK GGKK GGGG
Compressive Strength(MPa) 21.03 57.20 62.10 55.20 66.70 62.10 57.20 95.20
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Figure 7. Flexural modulus of Kevlar MWK/Glass-

nonwoven hybrid composites.
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Figure 8. Side view of specimens after short beam
shear test.
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Figure 9. Mode I fracture energy(Gp of Kevlar
MWXK/glass-nonwoven hybrid composites.

Figure 10. Surface of layer after mode I interlaminar
fracture test. (a) Glass-nonwoven/Kevlar MWK, (b)
Kevlar MWK/Kevlar MWK.
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