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Abstract

Precedent researches on lyocell are mostly on lyocell structure, characteristics, physical properties by

finishing and dyeability, and the like; there are little cases of researches on intetlining for lyocell clothes
production. To serve as a base information helpful to select fusible interlining and improve the efficiency of
sewing process considering the characteristics of lyocell, this study performed t-test, F-test toward to the
difference in the appearance-related properties and the mechanical properties of lyocell-interlining bonded
fabric in accordance with the characteristics of fusible interlining and lyocell face fabric. This study reached
following conclusions. Drapability and Crease recovery of lyocell-interlining bonded fabric are influenced by
the structure of fusible interlining.; stiffness of lyocell-interlining bonded fabric, by the structure of fusible
interlining and the yarn number of lyocell face fabric. WT is influenced by the mixture rate and yarn number
of lyocell face fabric. RT is influenced by the yarn number of lyocell face fabric; G, 2HG, 2HGS, by the
structure(woven and non-woven) of fusible interlining; B, HB, by the weight, structure(woven and non-
woven) of fusible interlining, and yarn number of Iyocell face fabric; WC, by the weight, structure of fusible
interlining; RC, by the structure of fusible interlining; thickness, by the weight of fusible interlining and the
yarn number of lyocell face fabric; weight, by mixture rate and yarn number of lyocell face fabric.
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1. Introduction

Recently, the demand for new material ‘Lyocell
fabric which is widely used as apparel material is
increasing because of its excellent mechanical prop-
erties such as wet strength, shape retention, soft han-
dle. Precedent researches on lyocell are mostly on
lyocell structure, characteristics, physical properties
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by finishing and dyeability, and the like(Jeong, 1996;
Kim et al., 1999); there are little cases of researches
on interlining for lyocell clothes production(Kim &
Song, 2001; Kim et al., 2003). There are many cases
when a bonding of interlining renders unexpected
changes of handle, which are estimated to come from
the lack of understanding of properties of the fusible
interlining, lyocell face fabric and lyocell-interlining
bonded fabric. Therefore, for production and quality
control of clothing products, the study on this field is
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required, which is by all means an important milestone
that must precede any production of those kinds. Here-
upon, the author, in his previous work (Kim & Song,
2001; Kim et al., 2003), has reported difference in
appearance-related performances, shearing property,
and bending property, subject to proper bonding con-
ditions for bonding fusible interfining of lyocell.

In this study, the author performed t-test, F-test
toward to the difference in the appearance-related
properties and the mechanical properties of lyocell-
interlining bonded fabric in accordance with the
characteristics of fusible interlining and lyocell face
fabric. Then the author analysed the result of t-test
and f-test and showed upgraded data from previous
work. This work will contribute to make database
helpful to select fusible interlining and improve the
efficiency of sewing process considering the charac-
teristics of lyocell.

I1. Specimen and Test Methods
1. Specimen

The lyocell face fabrics are obtained from Tongk-
00k(Co.). The fusible interlinings are from Ilshin
(Co.) & Korea Vilene(Co.). The characteristics are as
listed in <Table 1, 2>

2. Test methods

Lyocell-interlining bonded fabric was combined
by making combinations of six kinds of fusible inter-
lining and four kinds of lyocell face fabric, a total of
24 specimen were made. In bonding the fusible inter-
lining and lyocell face fabric, a roller press machine
(Korea Fibron, H-700d) was used, where the bond-
ing conditions of the bonded fabric was at 120 under
3kgf/cm2 pressure for 15 seconds(Kim & Song, 2001;
Kim et al., 2003)

Appearance-related properties such as drapability,
stiffness and crease recovery were measured. Drapa-
bility was evaluated according to KS K 0815. Stiff-
ness was evaluated according to KS K 0539. Crease
recovery was evaluated according to KS K 0550. Six
items of mechanical properties such as tensile prop-
erty, sharing property, bending property, compressive
property, thickness and weight were measured using
Kawabata Evaluation System for Fabrics(Kato, Tech.,
Co., Ltd).

Concerning the appearance-related propetties and
the mechanical properties of bonded fabric, F-tests
were performed for significant difference varying the
weight(34, 51, and 63 g/m’) and structure(plain weave,
twill weave, and non-woven fabric) of fusible inter-
lining. t-tests were performed for significant differ-

Table 1. Characteristics of lyocell face fabrics

Fari) B | e | i | Tt | e
Tencel 100 20*20 110*74 222.5 0.36 Twill
Tencel 100 10*10 74*52 298.2 0.62 Twill
Tencel/Cotton 65/35 20%20 100*60 188.2 0.38 Twill
Tencel/Cotton 65/35 10*10 64*44 2543 0.52 Twill
Table 2. Charateristics of interlinings
i Weight(g/m® i
Fiber | Adhesive ?(?:1123‘ (eggsb:;)cic(;fs%‘z;) Fabric T (g//\dh)esive Th(lf(;!kl;:)ess Structure
PET PA 50*75 58*48 34 11 0.34 Broken twill
PET PA 50*150 59*38 51 11 0.36 Broken twill
PET PA 50*300 59*29 63 11 0.45 Broken twill
PET PA 50*50 63#52 30 8 0.24 _ Broken twill
PET PA 50*50 63*52 30 8 0.22 Plain
PET PA - - 30 8 0.22 Nonwoven
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Table 3. The appearance-related properties of lyocell-interlining bonded fabric by the weight of interlining
Weight of interlinings(g/m”)
Appearancejrelated 3 51 63 F-value Dunk.an
properties grouping
Mean Std Mean Std Mean Std
Drapability(%) 98.135 4.589 102.219 4.368 103.539 4.445 1.59 AAA
Stiffness(cm) 0411 0.097 0.473 0.093 0.572 0.135 2.18 AAA
Crease recovery(%) 30.907 4,982 31.478 5.049 33.709 5.148 1.07 AAA
*0<0.10, **0<0.05, ***a<0.01
Table 4. The appearance-related properties of lyocell-interlining bonded fabric by the structure of interlining
Structure of interlinings
Ap pearance—'related Plain weave Twill weave Nonwoven F-value Dunk.an
properties grouping
Mean Std Mean Std Mean Std
Drapability(%) 94.665 5.098 92.827 4.515 108.463 3.184 15.50%** BB A
Stiffness(cm) 0.352 0.086 0.315 0.083 0.619 0.134 10.21%** BBA
Crease recovery(%) 70.416 5.092 29.280 5.338 30.107 5.699 5.09%* AABB

*a<0.10, **a<0.05, ***a<0.01

Table 5. The appearance-related properties of lyocell-interlining bonded fabric by the mixture rate of lyocell face

fabric
Face fabrics of 20’s Face fabrics of 10’s
Appearance- Tencel 100 Tencel/Cotton 65/35 Tencel 100 Tencel/Cotton 65/35
lated . t-value t-value
related properties Mean sd |y, Std Mean Sd |y rean Std
Dev can Dev Dev Dev
Drapability(%) 96.029 6.314 | 101.766 6.765 |-1.518 97.254 6.221 |104.851 4.851 0.040**
Stiffness(cm) 0.344 0.089 0.411 0.125 |-1.061 0.491 0.130 0.582 ] 0.145 | 0.280
Crease recovery(%) | 72.036 ‘ 3.542 | 61.296 | 5445 | 4.049%* 72407 6.140 | 66.666 ] 6.133 1.620

*0<0.10, ¥*a<0.05, ***a<0.01

ence varying the yarn number(20’s and 10’s) and
mixture rate(Tencel 100, Tencel/cotton 65/35) of lyo-
cell face fabric. SAS package program(v6.12) was
used for the statistical analysis.

IIL. Results and Discussion
1. Appearance-related properties

The F-test results of difference in the appearance-
related properties of lyocell-interlining bonded fab-
ric, subject to the variation of characteristics of fus-
ible interlining, were listed in <Table 3, 4>, and the t-
test results of difference in appearance-related prop-
erties of lyocell-interlining bonded fabric, subject to
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the variation of characteristics of lyocell face fabric,
were listed in <Table 5, 6>.

As shown in <Table 3>, as the result of F-test for
difference in the appearance-related properties of
lyocell-interlining bonded fabric, subject to the varia-
tion of fusible interlining weight, there were no sig-
nificant difference in drapability, stiffness, and crease
recovery. <Iable 4>, the results of the F-test for dif-
ference in appearance-related properties of lyocell-
interlining bonded fabric, subject to the variation of
structure(plain weave, twill weave, and non-woven)
of fusible interlining showed significant difference in
drapability, stiffness, and crease recovery. As the
result of Dunkan grouping, there was no acceptable
significant difference between plain and twill inter-
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ling. There was significant difference between woven
and non-woven interlining.

As shown in <Table 5>, the result of t-test for dif-
ference in appearance-related properties of lyoceli-
interlining bonded fabric, subject to the variation of
mixture rate of lyocell face fabric, there were no sig-
nificant difference in drapability, stiffness, and crease
recovery. <Table 6>, the result of t-test for difference
in the appearance-related properties of lyocell-inter-
lining bonded fabric, subject to the variation of lyo-
cell face fabric yarn number(20’s and 10’s), showed
significant difference in stiffness.

By putting the results altogether and analyzing,
Drapability and crease recovery of lyocell-interlining

bonded fabric are influenced by the structure of fus-
ible interlining. They are excellent in the case of
woven fusible interlining. Stiffness of lyocell-inter-
lining bonded fabricis is influenced by the structure
of fusible interlining and the yarn number of lyocell
face fabric. It is increased in the case of non-woven
fusible interlining and lyocell facefabric 10's.

2. Mechanical properties

The F-test results of difference in mechanical
properties of lyocell-interlining bonded fabric, sub-
ject to the variation of characteristics of fusible inter-
lining, shown in <Table 7, 8>, and the t-test results of

Table 6. The appearance-related properties of lyocell-interlining bonded fabric by the yarn number of lyocell face fabric

Tencel 100 Tencel/Cotton 65/35
Apfeel::gce 205 10 t-value 205 105 t-value
properties Mean | 59 | Mean Sud Mean Sud Mean Sd
] Dev Dev Dev Dev
Drapability(%) 96.029 | 6.314 | 97.254 6.221 | -0.338 101.766 | 6.765 | 104.851 4.851 0.385
Stiffness(em) 0.344 | 0.089 0.491 0.130 { -2.271** 0.411 | 0.125 0.582 0.145 0.054*
Crease recovery(%) 72.036 | 3.542 | 72.407 6.140 | -12.80 61.296 | 5.445 66.666 6.133 | -1.603
*0<0.10, **¢<0.05, ***0<0.010
Table 7. The mechanical properties of lyocell-interlining bonded fabric by the weight of interlining
Weight of interlinings(g/mz)
The mechanical | g\ 1o 34 51 63 Fovalue | Dunkan
properties grouping
Mean Std Mean Std Mean Std
LT 0.347 0.018 0.362 0.033 0.363 0.021 0.53
Tensile WT 5771 1.000 6.296 1.575 6.116 0.788 0.21
RT 55.225 6.259 51.650 9.247 53.725 8.707 0.19
EMT 6.526 0.778 6.927 1.085 6.785 0.511 B 0.24
G 1.988 0.497 1.933 0.460 2307 0.549 0.64 |
Shear 2HG 2.963 0.949 3.193 0.779 3.652 0.649 0.76
2HGS 5.857 1.600 5977 1.665 6.617 4.585 0.26
. B 0434 0.115 0.511 0.109 0.684 0.139 4:41%* B AB A
Bending 2HB 0.8 | 0056 | 0213 | 0059 | 0289 | 0061 | 329%* | BABA
LC 0.450 0.021 0.439 0.030 0.462 0.024 0.87
Compression wC 0.267 0.006 0.290 0.023 0311 0.026 4.48** BABA
RC 53.250 5.041 54.200 2.538 49,787 3.591 1.45
Thickness T 0.612 0.072 0.675 0.075 0.740 0.069 3.09% BABA
Weight w 30.907 4982 31478 5.049 33,709 5.148 0.34

*a<0.10, **0<0.05, ***a<0.01
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difference in mechanical properties of lyocell-inter- As shown in <Table 7>, as a result of F-test for dif-
lining bonded fabric, subject to the variation of charac- ference in mechanical properties of lyocell-interlin-
teristics of lyocell face fabric, shown in <Table 9, 10>. ing bonded fabric, subject to weight variation of

Table 8. The mechanical properties of lyocell-interlining bonded fabric by the structure of interlining

Structure of interlinings
The mechanical |~ Sym- Plain Twill Nonwoven F-value Dunkan
properties bols grouping
Mean Std Mean Std Mean Std
LT 0.347 0.016 0.352 0.021 0.385 0.034 2.62
. WT 6.072 2.484 5.357 2.096 5.712 0.633 0.14
Tensile RT 51.797 15.951 56.678 11.457 52.394 5.026 0.21
EMT 6.301 2.667 5.840 2475 6.329 0.469 0.07
G 1.526 0.420 1.902 0.435 7.155 0.394 227.78%** BBA
Shear 2HG 2.389 0.934 2.791 0.772 9.553 1.538 50.67%%* BBA
2HGS 4916 1.556 5.582 1.318 14.719 0.852 73.69%** BBA
B 0.323 0.102 0.384 0.102 0.605 0.162 5.544%x* BBA
Bending
2HB 0.156 0.050 0.168 0.053 0.312 0.098 5.96** BBA
LC 0.586 0319 0.427 0.039 0.381 0.085 1.25
Compression wC 0.282 0.031 0.183 0.051 0.240 0.010 7.30%* ABAB
RC 53.286 2.030 51.071 2.011 65.374 2.146 55.65%%* BBA
Thickness T 0.528 0.091 0.552 0.078 0.582 0.089 0.38
Weight \'% 29.307 5.092 29.280 5338 30.107 5.699 0.03

*a<0.10, **a<0.05, ***0<0.01

Table 9. The mechanical properties of lyocell-interlining bonded fabric by the mixture rate of lyocell face fabric

Face fabrics of 20’s Face fabrics of 10’s
The mechz.inical Sym- Tencel 100 Tencel/Cotton 65/35 t-value Tencel 100 | Tencel/Cotton 65/35 tvalue
properties | bols Std std std Std
Mean Dev Mean Dev Mean Dev Mean Dev
LT | 0330 [0003| 0375 | 0015 | -7.0086*** | 0354 | 0020 | 0378 | 0.025 |0.1062
, WT | 4255 | 1401 | 6245 | 0320 | 33919%* | 5681 0908 | 7368 | 0.761 |0.0059%*+
Tensile, RT | 66735 | 5943 | 52200 | 1470 | 58162*** |49.583 | 5433 | 45791 | 3793 |0.1913
EMT | 4995 {2056 | 6856 | 0.I50 | -2.2113* 6.197 | 0.542 | 7756 | 0.708 |0.0016***
G | 2279 |0306| 3.075 | 2306 | -0.6040 2670 | 2.143 | 3.184 | 1.893 |0.6695
Shear MG | 2846 | 2324 4622 | 2914 | -1.0167 4018 | 2690 | 4.875 | 2954 |0.6105
2HGS | 5302 | 4040 | 7575 | 3612 | -1.0274 7.569 | 3.787 | 8665 | 3333 |0.6060
. B | 0376 |0.131| 0408 | 0.109 | -0.4582 0626 | 0.160 | 0551 | 0.156 |0.4242
Bending JHB | 0149 | 0.051| 0191 | 0059 | -13387 0252 | 0.069 | 0290 | 0085 |04180
Lc | 0543 [0256| 0400 | 0074 | 12350 0452 | 0037 | 0426 | 0026 [0.1915
Compression | WC | 0266 |0.087 | 0257 | 0032 | 02409 0276 | 0.040 | 0250 | 0.026 [0.2238
RC | 56454 | 6812 | 52454 | 6812 | 09602 54300 | 5687 | 54316 | 6074 |0.9962
Thickness T | 0545 |0081| 0548 | 0089 | 0672 0.687 | 0.068 | 0680 | 0.079 |0.8644
Weight W[ 28222 18011 25.135 | 1677 | 3.0756* |37.012| 1559 | 32822 | 1.792 |43191#**

*a<0.10, **a<0.05, ***0<0.01
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Table 10. The mechanical properties of lyocell-interlining bonded fabric by the yarn number of lyocell face fabric

Tencel 100 Tencel/Cotton 65/35
The mech'fmical Sym- 20's 10's tvalue 20's 10's tvalue
properties. | bols 11 S | peu | S vean | S | piean | St
Dev Dev Dev Dev
LT 0.330 | 0.003 0.354 0.020 | -2.8042** 0.375 | 0.015 0378 | 0.025 |-0.1916
Tensile WwT 4255} 1.401 5.681 0.908 | -2.0924* 6.245 | 0.320 7.368 | 0.761 |-3.3265%**
RT 66.738 | 5.943 | 49.583 5433 | 5.2180***% 52.200 | 1.470 | 45.791 3.793 | 3.8581%**
EMT 4.995 | 2.056 6.197 0.542 | -1.3845 6.856 | 0.150 7756 | 0.708 | 0.0260%**
G 2.279 | 0.306 2.670 2.143 |-0.3082 3.075 | 0.306 3.184 1.893 | 0.9304
Shear 2HG 2.846 | 2.324 4.018 2.690 |-0.8073 4.622 | 2914 4.375 2.954 | 0.8841
2HGS 5.302 | 4.040 7.569 3.787 |-1.0025 7.575 | 3.612 8.665 3.333 | 0.5989
. B 0.376 | 0.131 0.626 0.160 |-2.9588** 0.408 | 0.109 0.551 0.156 } 0.0979*
Bending 2HB 0.149 | 0.051 0.252 0.069 |-2.9451%** 0.191 | 0.059 0.290 | 0.085 | 0.0418**
LC 0.543 | 0.256 0.452 0.037 | 0.8620 0.409 | 0.074 0426 | 0.026 | 0.6030
Compression wC 0.266 | 0.087 0.276 0.040 |-0.2591 0.257 | 0.032 0250 | 0.026 | 0.7267
RC 56.454 | 6.812 | 54.300 5.687 | 0.5947 52454 | 6.812 | 54316 | 6.074 | 0.6936
Thickness T 0.545 | 0.081 0.687 0.068 |-3.2767*** 0.548 | 0.089 0.680 | 0.079 | 0.0229**
Weight w 28222 | 1.801 | 37.012 1.559 | -9.0364**% 25135 | 1.677 | 32.822 1.792 | -7.6705***
*0<0.10, **a<0.05, ***<0.01
fusible interlining, there was significant difference in 2HB, T, and W.

B, 2HB, WC, and T. As a result of Dunkan grouping,
the three groups with differing weight(34, 51, 63 g/
mz) were accepted as separate groups. Table §, the
result of F-test for difference in mechanical proper-
ties of lyocell-interlining bonded fabric, subject to
the variation of structure(plain weave, twill weave,
and non-woven fabric) of fusible interlining, showed
that there were significant difference in G, 2HG,
2HGS, B, 2HB, WC, and RC. As a result of Dunkan
grouping, no significant difference between the plain
and twill weave were accepted, and there was signif-
icant difference between woven interlining and non-
woven interlining.

<Table 9>, the t-test results of difference in
mechanical properties of lyocell-interlining bonded
fabric, subject to the variation of mixture rate of lyo-
cell face fabric material showed significant differ-
ence in WT, EMT, and W. <Table 10>, the result of t-
test for difference in the mechanical properties of
lyocell-interlining bonded fabric, subject to the varia-
tion of lyocell face fabric yarn number(20’s and
10’s), showed significant difference in WT, RT, B,

By putting the results altogether and analyzing,
WT is influenced by the mixture rate and yarn num-
ber of lyocell face fabric. RT is influenced by the
yarn number of lyocell face fabric. G, 2HG, 2HGS
are influence by the structure(woven and non-
woven) of fusible interlining. They are increased in
the case of non-wovwen fusible interlining. B, HB
are influenced by the weight, structure(woven and
non-woven) of fusible interlining, and yarn number
of lyocell face fabric. They are increased in the case
of non-woven fusible interlining, lyocell face fabric
10's, and with incresing weight of woven interlining.
WC is influenced by weight, structure of fusible
interlining. RC is influenced by the structure of fus-
ible interlining. Thickness is influenced by the
weight of fusible interlining and the yarn number of
lyocell face fabric. Weight is influenced by mixture
rate and yarn number of lyocell face fabric.

IV. Conclusion

This study reached following conclusions.
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Drapability and Crease recovery of lyocell-inter-
lining bonded fabric are influenced by the structure
of fusible interlining.; stiffness of lyocell-interlining
bonded fabric, by the structure of fusible interlining
and the yarn number of lyocell face fabric.

WT is influenced by the mixture rate and yarn
number of lyocell face fabric. RT is influenced by the
yarmn number of lyocell face fabric; G, 2HG, 2HGS,
by the structure(woven and non-woven) of fusible
interlining; B, HB, by the weight, structure(woven
and non-woven) of fusible interlining, and yarn num-
ber of lyocell face fabric; WC, by the weight, struc-
ture of fusible interlining; RC, by the structure of
fusible interlining; thickness, by the weight of fusible
interlining and the yarn number of Iyocell face fab-
ric; weight, by mixture rate and yam number of lyo-
cell face fabric.
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