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Woven and Knitted Pajamas
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Practical Objective Evaluation Equations of Comfortability for Women’s
Autumn/Winter Woven and Knitted Pajamas

Mitsuo MATSUDAIRA

Abstract
In order to develop practical objective evaluation equations of comfortability for women’s autumn/

winter woven and knitted pajamas, subjective values obtained from wearing tests are regressed with ob-

jective values of fabric basic mechanical parameters, thermal and moisture transfer properties. Suitable

and significant equations for ”Good handle”, "Warm”, “Easy to move”, *Not stuffy”, and "Comfortable”

pajamas were developed. Good handle is affected mainly by SMD, warmth is controlled mainly by ther-

mal insulation value, easy movement is affected by 2 HG and SMD, unstuffiness is influenced by g-max

and total comfortability is dominated by SMD.
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Table 1 Out lines of Woven Fabric Samples Used
for Women's Autumn/Winter Pajamas

Sample Name of fabric Density(/m) Counts(tex) Structure Fiber' Thickness™ Weight
Warp Weft (om)

No. Warp/weft ® {g/n*)
1 Frannel 2090 1650 29.5/59 Plain C:100 1.225 ©189.2
2 Viyella 3900 2830 19.5/19.5 2/2-Tsill  C:100 0.610 134.8
3 Back Gauze Face 3310 1730 29.5/59 Plain C:100 3.165 377.5
Frannel Back 1810 1100 .29.5/26.8 Double
4 Silsin Twill 5650 2910 18.5/18.5 2/1-Twill R:70,Pet:30 0.711 174.5
5 Selpy Face 3150 1890 18.5/18.5 Plain C:70,Pet:30 1.020 151.4
Double Back 1500 1890 18.5/18.5 Double
6 CBTO B;oad B 5470 2830 14.1/14.1 Plain C:35,B:35,Pet30 0.532 1258
7 Cotton Broad 5470 2830  14.8/14.8 Plain C:100 0.764 128.0
8 Silsin Broad 5590 2800 14.1/14.1 Plain R:70,Pet30  0.423 120.3
9 Cotton/Wool 3780 2130 29.5/29.5 2/2-Twill C:80,¥:20 0.710 133.8
10 Silk Satin 5280 4450 3.4/6.8 Satin §:100 0.429 80.1

Selpy Twill 5040 2560 18.5/18,5 2/1-Twill C:70,Pet:30 0.844 142.7

* Cicotton, Rirayon, Pet;polyester, Bicupra, Wiwool, Sisilk
~ Thickness is measured at the pressure 0.5 gf/cm®
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Taﬁle 2 Out lines of Knitted Fabric Samples Used
for Women's Autumn/Winter Pajamas

Sample Name of fabric . Density(/m) Structure  Fiber"  Thickness” Weight
o, Wale Course ) () (g/m*)

1 Silsin Smooth 1650 1380 Plain R:70, PET: 30 0.764 250. 8
2 CBTO Smooth 1380 1380 Rib C:35,B:35,PET:30  1.643 258.7
3 CTF Smooth 1420 1420 Plain C:89, PET:11 1.482 254.3
4 Cotton Smooth 1650 1380 Plain C:100 1.598 264.2
5 T/C-Pile 1420 870 Plain, Pile C:75PET:26 2.397 367.1
8 AC-Raise 980 1080 Plain, Pile A:80,C:20 3.767 212.5
7 Selpy Smooth 1540 1060 Plain C:70,PET:30 1.575 2865. 0
8 ECG-6328 1140 1180 Plain, Quilting C:58,PET:42 2.840 226.5
9 C.C.Y. 1140 830 Plain, Quilting C:100 1.586 207.0
10 Maripole 630 430 Rib C:75, PET: 25 2,280 166.4
1 Silk Knit 1690 1300 Plain §:100 0.612 146.5

7 Cicotton, Rirayon, PET:polyester, Asacrylic, Bicupra, Wiwool, S:silk
" Thickness is measured at the pressure 0.5 gf/cm’
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Table 3 List of Basic Mechanical Characteristic
Values (Parameters) of Fabrics Obtained
by KES-FB System

Block Symbols Characteristic Vaues . Unit

LT Linearity of load-strain curve -
1. Tensile WT Tensile energy gf-cn/cnt
RT Tensile resilience %
2. Bending - B Bending rigidity gf-en’/em
2HB Hysteresis of bending moment gf-cn/en
G Shearing stiffness gf/cn/degree
3. Shearing 2HG Shearing hysteresis at 0.5 degree &f/cm
2HGS5  Shearing hysteresis at 5.0 degree gf/cn
LC Linearity of pressure-strain curve -
4. Compression WC Compressional energy gf cn/ent
RC Compressional resilience %
MIU Mean frictional coefficient -
5. Surface MMD Mean deviation of MIU -
SMD Geometrical roughness m
6. Thickness T Thickness at pressure 0.5gf/cn’ am
Weight w Weight per unit area ng/en’
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Fig. 1 ltems of questionnaires for subjective evalu-
ation of clothing comfortability.
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Fig. 2 Dendrogram of variable cluster analysis for
-.woven fabrics using basic mechanical pa-
rameters obtained by KES-FB system ; di-
vided into 8 groups. '
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Fig. 3 Dendrogram of variable cluster analysis for
knitted fabrics using basic mechanical pa-
rameters obfained by KES-FB system ; di-
vided into 8 groups.

" Table 4 Mechanical Parameters and Thermal and
Moisture Transfer Properties of Woven
Fabrics Used as Variables for Regres-
sion with Subjective Data

(Just After Wearmg)

Good handle SHD LT RC e 2HG e ¥T

Warn TIV-de TIV-wc q-mgx Thermal Cond. Heat Cond. Air Resist. Moisture Re.
Easy to move  RT MHD LT RC e 2HG 2HB T

Not stuffy . TIV-de TIV-vc q-max Thermal Cond. Heat Cond. Air Resist. Moisture Re.
Comfortable RT SHD tr RC TIV-dc Heat Cond. q-max Moisture Re.
(After 5 min Lying)

Good handle RT SHD o RC Lc 2HG I T

Warn TIV-de TIV-vc q-max Thermal Cond. Heat Cond. Air Resist. Moisture Re.
Easy to move - RT S¥D LT RC e 2HG 2HB W

Not stuffy TW-de TIV-we q-bax Thermal Cond. Heat Cond. Air Resist. Moisture Re.
Confortable RT SHD 26 LG TiV-de TIV-we gmax  Heat Cond.

Table 5 Mechanical Parameters and Thermal and
Moisture Transfer Properties of Knitted
Fabrics Used as Variables for Regres-
sion with Subjective Data

Just After Wearing

Good handle HMD RC Lc B LT WT SMD W
Warm TIV-de TIV-wc g-max Thermal Cond. Heat Cond. Air Resist. Moisture Re.
Easy to move MMD RC Lc B LT T SMD LY
Not stuffy TI¥-dc TIV-wc gq-max Thermal Cond. Heat Cond. Air Resist. Moisture Re.
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Table 6 Coefficients of Parametefs for Evaluating
“Good Handle” of Women's Autumn/
Winter Weaving Pajamas Objectively

Comfortable SMD WT  RC TIV-dc Air Resist. Thermal Cond. Moisture Re. Heat Cond.
After 5 min Lying

Good handle MMD RC Lc B LT T SMD WC

¥arm TIV-dc TIV-we g-max Thermal Cond. Heat Cond. Air Resist. Moisture Re.
Easy to move MMD RC Lc B Ly ¥T SHD 2HG

Not stuffy TIV-d¢ TIV-wc g-max Thermal Cond. Heat Cond. Air Resist. Moisture Re.

Comfortable SMD WT RC TIV-de TIV-we Air Resist. Thermal Cond. g-max
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E ALV 3B - KGBENCET 53T 2
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Just After Wearing Co=10. 9091 R=0. 795

Parameters Ci M o
1 LT 8.8878 0.62186 0.0512
2 2HG -6. 7939 0.9082 0.6003
3 SMD ~6. 5865 3.2382 1.0176
4 wco 6.0187 0. 3817 0.3483
5 RT . 4.9132 51. 4000 8.0637
6 Lc 4.3716 0. 3082 0.0705
After 5 min Lying Co=11. 9091 R=0. 886

Parameters Ci M o
1 2HG -8.5677 0. 9082 0.6003
2 LC 7.4281 0. 3082 0.0705
3 RC -5.4638 50,7344 8.1190
4 LT 4.9305 0.6216 0.0512
5 SMD -4.1904 3.2382 1.0176
6 WT -2.3149 10. 5518 1. 6365
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Table 7 Coefficients of Parameters for EvaIUating
“Warmth” of Women's Autumn/Winter
Weaving Pajamas Objectively

Table 10 Coefficients of Parameters for Evaluat-
ing “Comfortability” of Women's Autumn
/Winter Weaving Pajamas Objectively

Just Mfter Wearing C=0.909L  R=0.822 .. Just After Wearing C=9.2727  R=0.705
: ! Parameters Ci Mi ai
1 TIV-dry contact 6. 7641 16. 9273 8. 1967 .
2 Heat Conductance ~4. 2875 127.8000  54.6000 é E¥D *g-gggg 8< gg?é é~gézg
3 Moisture Regai -1.8775 7.3818 1.4587 . . . .
olsture el 3 Heat Conductance -4, 0935 1278000 54,6000
After 5 min Lying Co=8. 4545 R=0. 896 4 RT 2.8429 51, 4000 8.0637
Parameters Ci M: G 5 . Moisture Regain 1. 3800 7.3818 1. 4587
1 q-max -14.2432 0.0715 0.0145 After 5 min Lying Co=10. 9091 R=0. 867
2 Heat Conductance 7. 4830 127. 8000 54. 6000 Parameters Ci M: o
3 Moisture Regain -2. 3957 7.3818 1.4587
1 Heat Conductance . 7.6340 127.8000  54.6000
2 7.0686 0.3082 0.0705
3 TIV-dry contact 5.1292 16.9273 8.1967
4 RT 2.6610 51. 4000 8. 0637
5 Air Resistance 0.9428 0. 6685 0.5622

Table 11 Coefficients of Parameters for’Evaluat-
ing “Good Handle” of Women's Autumn
/Winter Knitting Pajamas Objectively

Table 8 Coefficients of Parameters for Evaluating
“Easy Movement” of Women's Autumn
/Winter Weaving Pajamas Objectively

Just After Wearing Co=11. 0000 R=0. 899 Just After Wearing Co=10. 3636 R=0.936
Parameters Cs Mi LK Parameters : Ci M ¢
1 RT 8. 1567 51. 4000 8. 0637 )
2 RC 3. 1867 50,7344  8.1190 I S ~4.6255 7.9036  3.4148
H e S Eie6 05518 . 16365 2 WT -3,5610 18.6727  4.4200
3 RC 2.3632 47,6028 3.4999
After 5 min Lying Ce=9. 7273 R=0.913 4 MMD 1. 3572 0.0263  0.0085
Parameters ¢ M o 5 We 1. 1547 0.9517  0.6337
1 2H6 -4.9166 0. 9082 0.6003 After 5 min Lying C0=10.2727 - R=0.965
2 RT . 3.3227 51.4000 8. 0637 Parameters C. M o
3 LC 2.5351 0. 3082 0.0705
1 SHD -1.5773 3.2382 1.0176 1 Y ~ 4. 6083 7.0036  3.4148
2 WwT -4, 2476 18.6727  4.4200
3 RC 4.2415 47.6028  3,4999
4 LT -1. 5821 0.6676  0.0699

Table 9 Coefficients of Parameters for Evaluating
“Unstufiiness” of Women's Autumn/Win-
ter Weaving Pajamas Objectively

Table 12 Coefficients of Parameters for Evaluat-
ing “Warmth” of Women's Autumn/Win-
ter Knitting Pajamas Objectively

Just After Wearing Co=9. 7273 R=0. 958 Just After Wearing Co=1. 6364 R=0, 911
Parameters s i G Parameters C: M: [
1 q-max . 4.7826 0.0715 0.0145 1 TIV-dry contact 7.4412 25,5273 11.2981
2 Moisture Regain ~1.3985 7.3818 1. 4587 2 Air Resistance 2.7600 - 182.9000  148.7000
After 5 min Lying Co=6. 8182 R=0. 803 3 Thermal Conductivity -1.1477 0. 0662 0. 0091
Parameters & s o After 5 min Lying Co=6.2727  R=0.901
1 TIV-wet contact -9.0930 26.1273 9.2631 Parameters ' ' 9
2 TIV-dry contact 8.7178 16. 9273 8.1967
3 'Heat Conductance 8.0159 127.8000  54.6000 1 TIV-dry contact 14. 2987 25.5273 11.2981
4 q-max -4.9613 0. 0715 0.0145 2 TIV-wet contact~ -12. 8465 37.3909 7.7038
5 Air Resistance 3.7363 668. 5000  562. 2000 3 Air Resistance 4. 7280 182. 9000 148. 7000
6 Moisture Regain -2,9007 R 7.3818 1.4587 4 . Heat Conductance -3.4571 56. 3000 24. 0000
7 Thermal Conductivity -2.1048 , 0. 0570 0. 0085 5 Thermal Conductivity -2.5245 0. 0662

0. 0091
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Table 13 Coefficients of Parameters for Evaluat-
ing “Easy Movement” of Women's
Autumn/Winter Kniiting Pajamas Objec-

tively

Just After Wearing Co=11. 0909 R=0. 824

Parameters Cs M [
1 SMD -3.0811 7.9036 3.4148
2 WT -2. 0032 18. 6727 4.4200
3 RC 1.7823 47. 6028 3. 4999
4 MMD 1. 2539 0. 0263 0. 0085
After 5 min Lying Co=9. 9091 R=0. 937

Parameters Ci Mi [
1 WT -2, 3805 18. 6727 4, 4200
2 SMD -2.3273 7.9036 3.4148
3 RC 2. 1789 47. 6028 3. 4999
4 2HG 1. 4224 1. 7536 0. 4759

Table 14 Coefficients of Parameters for Evaluat-
ing “Unstuffiness” of Women's Autumn
/Winter Knitting Pajamas Objectively

Just After Wearing Co=14. 0000 R=0. 831

Parameters C: Mi o
1 TIV-dry contact 3. 3089 25,5273 11,2981
2 Moisture Regain 2. 1419 6., 1823 1.8624
3 Heat Conductance 2.0941 56. 9000 24. 0000
4 Air Resistance 0.7365 182. 9000 148, 7000
After 5 min Lying Co=12. 3636 R=0. 687

Parameters Ci Mo G
1 TIV-dry contact 6. 5288 25,5273 11.2981
2 TIV-wet contact -4, 2369 37. 3909 7.7038
3 gmax 3. 2958 0.0538 . 0.0114

Table 15 Coefficients of Parameters for Evaluat-
ing “Comfortability” of Women's Autumn
/Winter Knitting Pajamas Objectively

Just After Wearing Co=7.4545 R=0. 850
. Parameters Ci Ms o
1 SHD -3. 0657 7.9036 3.4148
2 WT -2.4797 18.6727 4. 4200
3 Thermal Conductivity -1.8215 0. 0662 0. 0091
4 Moisture Regain ~1.6706 6.1823 1. 8624
After 5 min Lying Co=7.7273 R=0. 922
Parameters Cs M G
1 SMD -3.8376 7. 9036 3.4148
2 Wt ' -3.5874 18.6727 4. 4200
3 RC 2.6511 47.6028 3. 4999
4 TIV-dry contact 1.3184 25,5273 11, 2981
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