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Abstract In this study, the mechanical properties and hand characteristics of the knitted
and woven fabrics for bedding items are investigated in accordance with fabric structural
parameters including the fiber type and proportion, the density of the fabric, and the

knit/weave structure. The knit stitches and structure of the knit samples made an effect
on tensile properties. The bending, shear and compression properties for the knit fabric
were mainly affected by fiber contents of the samples. The tensile and bending properties
of woven samples were highly correlated with the fabric density, thickness and structure,
and those shear and compression properties were affected by the fiber contents and struc-
ture. Consequently, the primary hand values of the selected samples we developed were
estimated to have good smoothness, fullness and softness, and soft feeling, which is well
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correlated to the parameters of consumer preference such as softness, warmness, and
bulkiness. Also, their total hand values were increased.

Keywords bedclothes, mechanical properties, hand evaluation, hollow spun yarn, Fab-
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Table 1. Yarn specifications
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Specimen Spinning process Yarn structure Linear density(Tex)
Tvpe A Core : Plied filament yarn of LMP? and ASP?
yp Sheath : Cotton fiber
Core spun yarn 28.6
Core : Plied filament yarn of LMP and ASP
Type B

Sheath : Rayon fiber

a) : Low melting polyester, b) : Alkali soluble polyester
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polyester(LMP)2] FAAHS AHE-8FIL, sheathFoll+=
717k WAl o) o] AHgsto] Alg AdE 28.6
tex?| core/sheath 29| WA Afo|t},

Type A2t Type B2 core/sheath W2 A= Table
28} Table 3o Ueld 27 0= A2 9 HZ Fof ¢
G& dAgste] LMPE §3HA17]11L, alkali A2 &
ASPE &0t S35 I, 537 HA=
A#H 659 HAEY i 24 2 HY| T/ AR
< Table 39 HeFHl e | 2o 2 1900 mm, A2
212 400~650 rpm2] Toyoda 610 o|oiAl 27| 2 A
A5 659 A& E45 Table 39 YER T,

2.2 518 A%Ho| KES-FB System 0|&3t oiatx| £4
23 % efol Wt
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148 A& 6T A 4= 5TYARE 2
20% 20cm7} E =5 F£H|5FIL Table 43 o] Q1
54, 54, ATEA, 4554, #uEAL 4
67l £l g 17719 ga+4 &
Atk f19] dhH4 542 = KN-201-
MDY 4] o] of ¢J3led KOSHI(stiffness), NUMERI
(smoothness), FUKURAMI(fullness and soft—
ness), SOFUTOSA(soft feeling)ol 3 & 3} =
P.H.V(primary hand value)& A& 3} % 117,
T.H.V(total hand value)= 72t B7HX 255 KN-
301-WINTER 2ol 2|Astitt, vluA 22 44§
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Table 2. Characteristics of knitted fabrics
. Plied yarns Circular knitting machine type Weight L.
Specimen (Ratio %) (Width, Gauge) (G/YD) Fabric image
PET DTY: Double cylinder
Regular e rira/Rayon/PVA (80:20) (30", 24) 286
K1 Type A DO‘(J%? ‘;‘/Z'g‘)der 275
Ko Type B : PET/DTY150/48 Double cylinder 097
(58 : 42) (30", 18G)
K3 Type A : PET/DTY150/48 Double cylinder 974
(54 : 46) (36", 20.5G)
Type B : PET/DTY150/48 Single cylinder
Ka (50 : 50) (26", 220) 248
Type A : PET/DTY150/48 Rib jacquard ? ?
K5 (53 : 47) (34" 220) N ] 320
(Pattern)
Dv VG
K6 Type B : PET/DTY150/48 Rib jacquard b @ 30
(52 48) 84, 220) (CX0
TN
(Pattern)
g A/ 24E gt Eoleh. AR K1, K2, K39 49 3 g Es &
I, A ol A 9 Al o] R A UrEbg =T, o= %
3. Zn ¥ nF W Az o] 47 AR = B4 7]QI%t Aoz
ARET, ER SAY 8 Arts 25 2y g
3.1 Mg BE/B0| o5ty SX3| 24 o AUUALE ALgBtol FHE BT, Aol H
ARG 242 AL 659 BB osfy B4 2 st 2y Aol Ho] BATT, Y dge
o] B#7kS Table 59 et PET/DTYYAHE AH&SHe] S-S HAdstaL, A9
Swe st ) Aol ol BT WA 02 2
3.1.1 2HEM of FA LGt &, A WU AR =1, ¢ 9
AFAEADY AF AFY=(LT), A AYUAWT), 2 UR7} ol AlEAo] 22 EA4S HY A& A7te
2 3 EERDY} A EMLE F7HE =t 659 o, 8 S LA E Hrketr] Yal 242 ok A
HA = Az et 1% 54 43E Figure 19 U of| A A|&7}F A&tE] o] 25 ] 24(FY )l o3t
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Table 3. Characteristics of woven fabrics

Woven fabric Density Weight Woven
Specimen Fabric image
Warp Weft Warp/Weft (G/YD) structure
PET DTY Zentra/Cott
Regular enta/Cotton/ o 4 100 Plan
75D SD? PET
Wi Type A Type A 103/65 214.9 Pain e
NP WANIN DA
W2 Type B Type B 165/80 325.6 Satin
W3 PET/DTY Type A 170/85 203.2 /2 Twil
75D SD P : (back)
PET/DTY
W4 Type B 162/80 286.9 ti
150D SD ype /8 8 Satin
PET/DTY -
W5 75D D (FRY) Type A 205/85 195.4 Herringbone
PET/DTY Variation
W6 Type B 163/65 240.0
150D SDIFR) P / (back)

a) : Semi dull yarn, b) : Flame retardant

ool sl A 1ol WA A0 2 of AHlct 7] WBHEHS o 4 Stk AR K2, K4, K6 type
B(2lo] 2)8} PETE $hAte] MY © A82 33744

3.1.2 2aIEN 3} 39 SN2 gro] stob & TR A1 AT
FUEAL FUBABS T S AUUALOHE)  EAS Holn e £3 Byt ohet 945 =

2 gl Sdolny, Fholt FE, F 5 dolE BAHS TET 5 9IS A0E wdEd

S43} helo] Atk 9 AY WA, A9 B

YA B3 2 Hao P2 Axe] GRS wo 313 S

W b e e s BEH 8 GRAE G AVEAS 4§ A A8 vEUY BAYE 54

g YHeThy OR ARY AHEL UY 5 Fol LT F 2
Figure 2t HAZ AR 630 that §USH 23 B8 AW 42 2L sbste] WA F2

S el A0 T4 LA 2ol whek Y SAl Foll o3 37 GO AUAH@T AT 5| 2H
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Table 4. Characteristic values of the mechanical properties with KES—FB system

Property Symbol Characteristics Unit
EMT Extension at maximum load %
Tensile LT Linearity of load—extension curve -
WT Tensile energy per unit area gf - cm/cm?
RT Tensile resilience %
Bendin B Bending rigidity per unit length gf - cm?/cm
9 2HB Hysteresis of bending moment per unit length gf - cm/cm
G Shear stiffness gf/cm - deg
Shear 2HG Hysteresis of shear force at 0.5 of angle gf/cm
2HG5 Hysteresis of shear force at 5 of angle gf/cm
MIU Coefficient of friction -
Surface MMD Mean deviation of MIU -
SMD Geometrical roughness {m
LC Linearity of compression thickness curve -
Compression WC Compressional energy gf - cm/cm?
RC Compressional resilience %
. . T Thickness at 0.5gf/cm? pressure mm
Thickness weight W Weight of specimen per unit area mg/cm?
A2 (2HG, 2HGH)Z A E T, AebiAo] 2He 2 EXN AE Figure 39 UebR it
Ak g o] tigk AgHdo] Fa Aol 2 Aew WAL type B7F AREEL Al R K29t K6 w35
AR L, Ak S| 2H P A s AT A o] iy Ul A fAFSHAl A a A clAElﬂMlA ol 2
3ol A E = JAR Fho] AE4E 35 Al oy A a8t A Ao WE AHAdE BAom, v
o] A2 AL oulgtt), HAE A& gt Het A& K49 7ol At éﬂr At o] g YAl 27}

Table 5. Mechanical properties of knitted textiles for bedclothes with hollow spinning yarn

Properties ——__ Regular K1 K2 K3 Ka K5 K6
EMT 4.15 2.49 3.61 4.98 7.9 19.04 20.84
Tensie LT 0.902 1.006 0.657 0.987 0.429 0.435 0.409
WT 0.94 0.64 0.605 1.175 8.4 21.25 22.1
RT 70.05 40.72 69.45 58.48 62.14 35.14 46.75
Bendin B 0.151 0.004 0.071 0.152 0.081 0.154 0.083
9 2HB 0.111 0.084 0.053 0.128 0.068 0.124 0.063

G 1.115 2.03 0.82 1.24 2.45 1.23 0.7

Shear 2HG 2.55 7.11 2.57 5.24 6.03 3.83 2.24
2HG5 3.32 8.7 3.26 5.59 8.94 4.88 2.58
MIU 0.186 0.172 0.218 0.202 0.209 0.211 0.225
Surface MMD 0.018 0.08 0.026 0.018 0.016 0.018 0.014
SMD 6.05 1.86 4.745 2.36 9.385 4.34 4,515
LC 0.434 0.32 0.435 0.4 0.475 0.446 0.469

Compression WC 0.278 0.273 0.287 0.264 0.342 0.406 0.32
RC 51.8 37.73 54.36 40.53 71.35 36.9 50.94

Thickness T 1.35 1.147 1.162 1.204 1.257 1.35 1.23
Weight W 30.15 24.86 25.04 24.08 23.14 25.09 27.98
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Figure 1. Tensile properties of knitted samples.
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Figure 2. Bending properties of knitted samples.
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Table 7. Mechanical properties of woven textiles for bedclothes with hollow spinning yarn

b
roh
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=
Ral

o

Properties ——__ Regular WA W2 w3 w4 W5 We

EMT 17.19 7.37 4.78 5.72 5.39 5.72 11.42
Tensile LT 0.685 0.777 0.767 0.833 0.76 0.802 0.415
WT 29.15 14.3 9.13 11.85 10.23 11.45 11.55
RT 46.24 36.30 47.58 43.50 52.85 48.62 51.47
Bendin B 0.105 0.102 0.094 0.107 0.131 0.149 0.192
g 2HB 0.073 0.092 0.059 0.087 0.046 0.145 0.072
G 1.1 2.16 0.73 1.83 0.69 1.54 0.37
Shear 2HG 2.13 5.22 1.12 3.54 0.92 3.95 0.58
2HG5 3.4 10.73 3.83 9.04 2.96 8.13 1.02
MIU 0.159 0.155 0.196 0.146 0.158 0.148 0.232
Surface MMD 0.012 0.012 0.012 0.017 0.009 0.010 0.023
SMD 1.47 3.24 1.75 2.32 1.36 1.35 9.42
LC 0.417 0.390 0.761 0.282 0.316 0.253 0.499
Compression WC 0.175 0.223 0.367 0.112 0.079 0.122 0.317
RC 65.14 79.37 54,22 44.64 64.56 59.84 50.47
Thickness T 0.388 0.583 0.667 0.479 0.527 0.552 1.155
Weight W 10.14 15.04 2417 14.81 21.73 16.16 25.62
go® WriHtd seolny, Yot 28, 2% US4 AU vehiglt $U 54 Tx9t 944
ol YA} Fao| 7}, UEE SARSE A& W3 WHE Bl E 3 FALS
Figure 7& A2 A& 650l tiet 4 914 3] & e of F7tol whet FARYEES] B3l Aol S8
WARP| 704 WARP
094 WEFT WEFT
AVG. 604 AVG.
50
- aa §40
- -
o 301
034 20
10
00 04 |
Reg. W1 W2 W3 W4 W5 W6 Reg W1 W2 W3 W4 W5 W6
20
VAR
15 WEFT
g AVG.
E
i o
E =2 104
S 10 =
5 &
S 3

0/ 0l l
Reg. W1 W2 W3 W4 W5 W6 Reg. Wi W2 W3 W4 W5 We

Figure 6. Tensile properties of woven samples.
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Table 8. WC/W and WC/T values of woven samples
Regular w1 w2 w3 w4 W5 W6
WC/W 0.018 0.015 0.015 0.008 0.004 0.008 0.012
WC/T 0.482 0.383 0.550 0.234 0.150 0.221 0.274
3.2.5 YEEY U A2 W2ol B¢ 5 B0 20 )4k Row,
AR AR 6] SEHABALC), GEHel i d AR WL 5ol hiat sj=ejo] Jrjzioz &
e U= dSFoldAWC), d=HF ol gt 3 & A& oulgtt
2o YEg et 4% P2 R0) 4L
Figure 10°] YeRH It Alm W3, W4, W5H& = 3.3 &HE HAZSH M= 242 EfETL
A o] wrol 27] Qo] tiat A go] o] o] & Table 9= -8 2419 o3ta] 543 of| o] A3}
o|gtil, AR W29 7 27| ol et Agte] #A AFESE 7)1 2 e 712 (primary hand value)9} £
A 5 wgo] ol fA Hol B4l F7kste Ae U H B7H(total hand value)E HEFU T
Bhdlich, hSolv A= h=gof tig M3 et Stiffnessw &2 £22 F%e o =7]= v
Aow % A7 AR Hedol et Rl CEA, R4S FTEIA BES A0R 39, 2

A& W2t W42 4L WC/TH WC/W Zkol 3] o]
A EE AL L el o] F AR 5L 2
A(AFAA) T AAA B2 A EonR
3 o] zpo| 7k AR A ARE] Al 24 el 711%E
4 9tk 2, /AL type B7F F &9 EH

Table 9. Primary hand value and total hand value of bedclothes produced by using lightweight spinning yarn

Stiffness Smoothness  Fullness & Softness  Soft feeling T.H.V.
Regular 6.91 3.51 3.04 1.6 2.41
K1 6.5 4.75 3.59 2 2.95
. K2 5.88 3.08 2.89 1.9 2.44
Sémt;elgs K3 6.61 3.65 3.04 0.72 245
K4 6.13 4,22 5.76 4.08 3.1
K5 5.8 5.17 6.14 3.66 3.44
K6 4.9 5.76 6.13 4.84 3.6
Regular 5.13 4.75 4.39 2.71 3.03
W1 5.84 5.8 6.11 5.2 3.72
W2 5.42 5.57 5.1 4.21 3.51
S‘g’%fens w3 6.0 4.27 3.81 1,59 2.83
W4 6.13 5.75 419 3.68 3.5
W5 6.29 5.73 5.08 3.09 3.65
W6 5.7 3.88 4.56 3.46 2.84
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