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Abstract— The aim of this work is to develop sense-differentiated textiles using Thick-Thin polyester
yarn(T-T yarn) with finer than 1 denier mono filament. The ITY(Interlace Textured Yarn) using T-T yarn
with various over feed ratios of PET filament was manufactured with different shrinking percentage of
core yarn and then the fabrics were woven on the same weaving loom using ITY produced. The
mechanical properties and the handles of the fabrics were examined with KES-FB system suggested by
Kawabata. The shrinkage of ITY was increased with decreasing over feed ratio and increased with
increasing heat treatment temperature of T-T yarn. The initial elasticity modulus of ITY was decreased
with increasing over feed ratio and heat treatment temperature of T-T yarn. The tensile energy of fabrics
was decreased with increasing of over feed ratio, but bending rigidity and shear rigidity of fabrics were
increased with increasing of over feed ratio of PET filament. The results indicate that the fabric using T-T
yarn with finer than I denier mono filament can be used for the purpose of sense-differentiated textile.
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Table 1. Texturing method of thin-thick yarn

Sample Texturing method | Draw ratio

T1 Over feed ratio: 0.58 1.65

T2 Over feed ratio: 0.62 1.65

T3 Over feed ratio: 0.64 1.65

T4 Over feed ratio: 0.67 1.65

Table 2. Condition of ITY(Interlace Textured Yarn)

Sample |Condition of ITY | Twist |Yarn count
A T1+30/12 1,500 | 186/246
B T2+30/12 1,500 | 186/246
C T3+30/12 1,500 | 186/246
D T4+30/12 1,500 | 186/246
E T4+50/36 1,500 | 206/252
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Fig. 1. Microphotograph of textured yarn(sample D).

(a) treated at 120TC
(c) treated at 180°C

(b) treated at 1607
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Fig. 2. Shrinkage of ITY sample against various
treated temperature.
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Fig. 3. Initial modulus of ITY sample against various
treated temperature.
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Fig. 4. Tenacity of ITY sample against various treated
temperature.
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Fig. 5. Microphotograph of woven face.
(a) Non- thick & thin yarn fabric (b) Thick &
thin yarn fabric.
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Fig. 6. Tensile energy (WT) of thick-thin yarn fabric
against over feed ratio in weft direction.
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Fig. 7. Bending rigidity (B) of thick-thin yam fabric
against over feed ratio in weft direction.
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Fig. 8. Shear rigidity(G) of thick-thin yarn fabric
against over feed ratio in weft direction.
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Fig. 9. Coefficient of friction (MIU) of thick-thin yarn
fabric against over feed ratio in weft direction.
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Table 3. Mechanical property of thick-thin woven

WT B G
Sample 2 MIU
P l(gem/em’ | (g/cm’/em) | (g/cm.deg)
D | 345 0.048 088 | 0155
E 251 0.040 076 | 0.160
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