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A= FA43AY
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F AR 59 dHE FAERAR (SEMISCANNING
slo] #WEs T o] o 1742 stjul&

S x15002.2 vt
3 AE Age] AR HF
HE Alze] ARy HFe ofgfe] 2om ALeaiTh
S (%6)=W_/ d x100(%)
S: 27| HF (g/m’)
W: %A (g/m”)
d: 77 (m)

w43kt
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2T =
5) Kawabata Evaluation System (KES)¢] 38}z A=
HE A8 94 AA=z KES(Kawabata Evaluation System)-FBE ©]-£-3}¢]



He | A5 ok =4 A HAkA] 77 (g/m”) 7] (mm)
1 A—tn SJuEpda ° R 281.3 1.628
2 A—tk Futdh ° 5= 364.5 2.268
3 L—tn ojY Gkrt & 2y 292.3 2.035
4 L—tk oyl g = 362.3 2.233
5 M—tn W SR T 399.7 2.215
6 M-tk g e R 5 407.3 2.600
7 K—tn FZHd FE 35 271.8 1.648
8 K-tk FHd GE 3T 378.8 2.475
9 W/P GR/EorHE | =Y 147.0 0.845
10 | P-tn Z2HZ o= 212.3 1.263
11 | wP-tk E4 928 = Ei 417.0 2.270
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<3 2> KES-FBol| ¢J3t st 7 @7} gk
G okt Ek: 9] A2
EM Elongation at Maximum Load %
= LT Tensile linearity -
FE _
NG5 WT Tensile energy of cm/cm® KES—FBI
RT Resilience %
= B Bending rigidity of ecm?/cm
ZEFE A y —
I At 2HB Hysteresis of bending moment gf cm?/cm KES—FB2
G Shear stiffness gf/
cm - degree
AGEA 2HG Hysteresis¢o:fosgoear force at gf/cm KES=FBI
2HG5H Hysteresis of shear force at gf/cm
¢ =5°
) LC Linearity of compression - )
A=EA WC Compressional energy gf cm/cm® | KES-FB3
RC Compressional resilience %
MIU Coefficient of friction -
EWHEA MMD Mean deviation of MIU — KES—FB4
SMD Geometrical roughness micron
= = W Weight per unit area . mg/cm2 Balance,
A & A T Thickness at 0.5 gf/cm® mm KES—-FB3
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(3) #H7 W
HES 74 74 wriel Ad x2S BIBD(Balanced Incomplete Block
Design)®-& ol-&3to] AA AT AP A I F2p9= e 85 AEA]
58 grietglow, AE AR 1EF F 2499 @A rt Hriekadv. BUbeE
20094 129 149 ~129 224744 7|23 8 aLgste] B E 2% 24]~5
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A wkale A3 dF(Mackay, 1992; Naylor, et al, 1992)o4 22¢l the
magnitude estimation Line-scales F43Fo] AFE3FTh M8l o A= Fixed
magnitude estimationo] 4] AF&3lE 7] S AR Fa, gz A 7
7h& B daw Eol7b A" dAH10cm)E AASHAL AFEolA =
A= Ao Ao sdEHE AAE A4 flo FAsES el 2 A
A ARRESE AR AR AME o= <9 2>3 <y 3> 2 7 9 AU ¥
7hek 27y g A Am AV 0olA 105-H A 9ol JAIZE A F A ¢
Aolo] Adujgtew Asiglvt AES] F3
ETHAE Asbstdon, 47 29 2 4 81S Y] fske] g

@2 (Varimax) & Aol 23 Q<9184 ( factor analysis)
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SEM MAG: 1.50 kx DET: BSE Detector

SEM MAG: 1.50 kx DE
HV: 20.0kV DATE: 01/05/10 50 um Vega ©Tescan HV: 20.0kV DATE: 01/05/10 50 um Vega ©Tescan

VAC: Hivac SM: RESOLUTION FITI VAC: Hivac SM: RESOLUTION FITI

(a) darzkeda (A) (b) 24t ofdd (L)

SEM MAG: 1.50 kx DET: BSE Detector

SEMMAG: 150 kx  DET: BSE Detecto L HV: 20,0 kv DATE: 01/05/10 50 um Vega ©Tescan
HV: 20.0kV DATE: 01/05/10 50 um Vega ©Tescan VAC: HiVac SM: RESOLUTION FITI
VAC: Hivac SM: RESOLUTION FITI

(c) wle]= (M) (d) =g (K)

<" 5> HE (AL M K) 2449 59 dH (x1500)

_26_

Collection @ jeju



DET: BSE Detector SEMMAG: 150 kx  DET: BSE Detector
DATE: 02/08/10 50 um Vega ©Tescan HV: 20.0KkV DATE: 02/08/10 50 um Vega ©Tescan
JAC: HiVac SM: RESOLUTION FITI VAC: HiVac SM: RESOLUTION FITl

(e) Fr/Eefol=H= (W/P) () Zgol 282 (P-tn)

SEM MAG: 1.50 kx DET: BSE Detector
HV: 20.0 kV DATE: 02/08/10 50 um Vega @Tescan
VAC: HiVac SM: RESOLUTION FITI

(g) ZYol=H= (P-tk)

<a1¥ 6> HE (W/P, P-tn, P-tk) Z4AH9 =9 g8 (x1500)
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H E
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<a¥ 7> HAEY FH 7JHEEE
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891 A-tn| A-tk | L-tn | L-tk |M~tn |M~tk| K-tn | K-tk | W/P | P-tn | P-tk |F-value
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AVC: A-tn | A-tk | L-tn | L-tk | M—tn| M-tk | K-tn | K-tk | W/P | P-tn | P-tk |F-value
Ht | 0.03 -0.19/-0.30/-0.49| 0.23 |-0.01| 0.14 | 0.04 | 0.47 | 0.18 |-0.10
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ervat| A—tn| A-tk | L—-tn | L-tk | M-tn| M-tk | K-tn | K-tk | W/P | P-tn | P-tk |F-value

W+ | 0.17 |-0.08| 0.04 |-0.04|-0.11/-0.17| 0.02 |-0.11| 0.22 | 0.12 |-0.07
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A A

j; A-tn | A-tk | L-tn | L-tk | M—tn | M-tk | K-tn | K-tk | W/P | P-tn | P-tk |F-value
[e)

Jo | 4.57 | 4.512.75]2.22|6.17 | 4.78 | 4.74 | 4.70 | 6.72 | 6.80 | 5.78
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=) A-tn| A-tk| L-tn | L-tk |M-tn| M-tk | K-tn | K-tk | W/P | P-tn | P-tk |F-value
Wit | 6.076.33|2.03|1.74|7.82|5.77 | 542 | 5.65|5.00 | 5.42 | 3.68
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<E 16> WES] AT A3 Ao Qe EARA A5

Al 71

;; A-tn | A-tk | L-tn | L-tk | M~tn| M-tk | K-tn | K-tk | W/P | P-tn | P-tk |F-value
A3 6.15|6.16 | 1.50 | 1.70 | 7.74 | 5.87 | 5.48 | 4.65 | 4.22 | 3.98 | 3.07

E% ok
x| 241|267 113219 152| 213 | 2.54 | 2,57 243|259 | 291 |16.63"
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<E 17> AES AR 1A Ao ARk A

A-tn| A-tk | L-tn | L-tk | M—tn| M-tk | K-tn | K-tk | W/P | P=tn | P-tk |F-value

W+t | 6.07 | 6.00 | 1.52 | 1.57 | 7.56 | 5.70 | 5.04 | 4.88 | 4.40 | 3.73 | 2.71
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Rough Puff Hard
Beta t Beta t Beta t
EM -0.248 | -8.435 | 0.422 | 7.536 | -0.093 | -2.794
LT
WT
RT -0.042 |-6.737
B
2HB 0.344 5.260
G
2HG -0.045 | -3.665
KES 2HG5 | 0.015 | 2.704 0.043 5.338
LC 4568 | 4.100 | -3.919 |-3.745| 4.333 3.252
WC -2.043 | -4.137
RC -0.044 | -4.260
MIU
MMD
SMD
T 1.123 | 3.079 1.603 |11.114
W -0.095 | -4.211
AH7 y
Tz o 0.041 | 3.267|3.382%10°| 5.128
7% Ae27 | 0.212 | 10.291
AT 5| Qmax
A<¢ | -6.356 | -9.754 | -5.926 |-3.626| -1.735 | -1.903
R 0.582 [ 15 0.420
F 59.563 56.984 37.404
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Beta
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KES

EM

LT

WT

RT

-0.022

o . 185

1.035

2.255

2HB

-0.968

2 o7

2HG

2HGS

-0.025

-3.828

-0.287

-3.300

-1.1x107°

2.255

=853

-4.621

-0.426

-8.890

0.205

3.818

0.340

6.744

0.268
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<E 20> WEY BYH YA} 2P 290L o FF HEEY st wd
Comfort General Buying Wearing
Preference Preference Preference
Beta t Beta t Beta t Beta t
EM
LT 0.922 | 2.069
WT
RT 0.048 | 3.998
B
2HB
G
2HG
KES 2HGH
LC 7976 | -2.89%
WwC -2 {E| S
RC
MIU
MMD
SMD
T
W
pzA | BRY NF 2.954x107°| 2.204 |3.946x10°| 3.734
574 RN
A
= Qmax
Elegant 0.639 | 4.545 1937 |156188| 2112 |17.705 2.152 | 17.689
=74 Wild -0.400 | -2.081 | =0.349 |=2.323 -0.477| -3.687
29l Active 029 | 2.235 0607 | 4729 | 0361 | 3.016 | 0.524 | 4.339
Conservative
e 10.597 | 5197 0.109 | 0.049 | -1932 |-1.102] 3.838 | 12.627
R 0.347 0.534 0.583 0.588
F 22.763 74.136 121.197 92.317
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Abstract

The Effects of Physical Properties

on Tactile Sensibility and Preference of Felt

Badmaanyambuu, Sarmandakh

Department of Clothing and Textiles
Graduate School of Jeju National University

Supervised by Prof. Yi, Eunjou

The objectives of this study were to investigate physical properties
including structural fiber characteristics, heat transfer feature and mechanical
parameters of felt, to analyze their tactile sensation/sensibility factors and
preference, and to provide quantitative models for predicting the relationships
among physical properties and tactile sensation/sensibility factors and
preference. A total of 11 felt specimens were prepared both by making felts
by a variety of natural animal fibers such as Angora Goat hair, Mongolian
young lamb’s wool, Australian Merino’s wool, and Australian Corriedale’s
wool, and by selecting some commercial fashion felts in which polyester
fibers were included. As physical properties of felts, fiber diameters, the outer
mass, and Qm.x Were measured as well as longitudinal surface shapes of
fibers were investigated. Mechanical parameters in KES were also measured
as a category of physical properties of felts. Tactile subjective evaluation was
performed using magnitude line scales to identify tactile sensation/sensibility
factors. Subjective preference was also rated in terms of comfort, general
preference, the intention of buying, and the intention of wearing. Factor

analysis by varimax rotation was used to extract tactile sensory/sensibility
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factors and preference descriptors and one-way ANOVA/(analysis of variance)
was employed to test significant differences among felt specimens in tactile
sensory/sensibility factors and preference descriptors. Finally, stepwise linear
regression was  utilized to provide prediction models for tactile
sensory/sensibility factors and preference descriptors using physical properties
or tactile sensory/sensibility factors.

As results, among natural animal fiber-made felts, both Angora-Goat’s hair
and Merino’'s wool showed the smallest fiber diameters while Mongolian
young lamb’s wool and Corriedale’s wool did the largest. The later two wools
also had rougher and larger scales on their longitudinal surface. As for Qumax,
felt specimens showed differences to one another, which was thought to be
caused by animal types which provided their fiber to make felts not by their
thickness and weight. In terms of mechanical parameters, although felt
specimens showed similar thickness and weight to woolen fabrics referring
previous works, they presented some differentiated mechanical behaviors from
other fabric types. Precisely, Corridale felt was the most easy to be extended
and the bulkiest among animal fiber-made felts. It also showed smoother
surface than any other felts. Angora—Goat hair felt and Mongolian young
lamb’s wool felt were less tensile, less extended, and less compressed than
any other felts. They were also the most resistant to bending and shearing
and the least bulky among natural animal fiber-made felts. Generally,
mechanical parameters of felts seemed to be influenced by animal fiber kinds
not by thickness or weight.

In tactile subjective evaluation for felt, ‘Rough’, Puff, and ‘Hard were
extracted as tactile sensation factors whereas ‘Elegant’, “Wild’, ‘Active’, and
‘Conservative’ were figured out as tactile sensibility factors. Angora—Goat hair
felt and Merino wool felt were rated as the most negative for ‘Rough’ while
as the most positive for ‘Puff and ‘Elegant’ among felts. They were also
evaluated as the most negative for ‘Hard as well as Corridale wool felt was.
As a tactile sensibility factor, ‘Wild" was the most strongly perceived in
touching Mongolian young lamb felt. As for ‘Active’ and ‘Conservative’, there
were not any significant differences among felts. All  of tactile
sensation/sensibility factors except for ‘Conservative’ were revealed as
predicted by physical properties of felts in regression models. Precisely, a

tactile sensation factor, ‘Rough’ was thought to be more strongly perceived as
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fiber diameters were larger and maximum elongation values were higher. A
tactile sensibility factor, ‘Elegant’ seemed to be highly evaluated as shear
hysteresis and surface roughness were lower as well as ‘Rough’ or ‘Hard
was given lower scores.

In the evaluation of preference, Merino wool felt and Angora—Goat hair felt
were the most preferred in terms of comfort, general preference, intention of
buying, and intention of wearing. Scores for the intention of buying and those
for the intention of wearing showed very similar trends to each other for all
kinds of felts. These results suggested that felts seemed to show a high
potential to be used as fashion garment materials and domestic consumers are
likely to accept some of felts such as those made by Angora—-Goat hair and
Merino wool as garment materials. All of preference-related descriptors
including comfort, general preference, the intention of buying, and the
intention of wearing were found as predicted mainly by some of tactile
sensibility factors, especially ‘Elegant’ in that they got higher scores as factor
‘Elegant’ was more strongly perceived.

These results have strong implications that a variety of foreign animal
fiber-made felts seemed to be applicable to fashion items including garments
such as coat, sweater, and gloves. In a future study, subjective tactile
sensation and sensibility for felts need to be investigated when felt-made

garments such as gloves and sweater are put on by humans.

Key Words : felt, tactile sensibility, physical property, preference, quantitative

prediction models
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