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Abstract

The purpose of this study was to evaluate the physical properties and the hand of bast/man made
fiber mixed fabrics compared to linen. The mixed fabrics were made by rayon, polyester and modal fiber
as warp varn, and ramie, flax, rayon/flax and cotton/flax as weft yarn. The crease resistance, drape,
tensile strength/extension, water absorbancy and warmth retention were measured for test fabrics. The
mechanical properties were measured by Kawabata system, and the hand value was calculated by
previously developed equation.

The results obtained from this study were as follows: The crease resistance and drape properties of
bast/man made fiber mixed fabrics were improved compared to those of linen. The tensile strength of
polyester/bast fiber mixed fabrics increased compared to those of linen, but rayon/bast and modal/bast
fiber mixed fabrics decreased. The extension of all mixed fabrics was increased compared to that of linen,
The rayon/ramie and modal/ramie mixed fabrics showed lower warmth retention than linen, The mixed
fabrics used rayon and modal as warp yarn showed higher water absorbancy than linen. The Koshi and
Hari hand value of all mixed fabrics showed lower than those of linen, Fukurami hand value showed
little difference between mixed fabrics and linen. Shari, Kishimi, and Shinayakasa hand value of
rayon/bast and modal/bast fiber mixed fabrics showed higher than those of linen.
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46 REDELRE
Table 1, Characteristics of specimens
Specimen Fiber Yarn count Fabric; copnt Weight Thickness

{(warp/weft) (warpx weft) (end x pick/inch?) (mg/cm?) (mm)
Control flax/flax 40L x 401" 51%50 141 0.629
R/R rayon/ramie 40s/2 X 36Nm* 54X 63 146 0.433
R/F rayon/flax 40s/2 x 44L* 54X 64 18.0 0.752
R/RF rayon/rayon - flax 40s/2 % 20s 50 X 57 173 0.719
R/CF rayon/cotton - flax 40s/2 X 20s 52 X 64 249 0.938
P/R polyester/ramie 150D*/2 x 36Nm 56 X 55 159 0.580
P/F polyester/flax 150D/2 x 44L 52X 64 186 0.691
P/RF polyester/rayon - flax 150D/2 % 20s 53X 55 173 0.960
P/CF polyester/cotton - flax 150D/2 X 20s 53 %55 236 1,113
M/R modal/ramie 40s/2 X 36Nm 52 %58 135 0.607
M/F modal/flax 40s/2 x 441 50 % 58 182 0.784
M/RF modal/rayon - flax 40s/2 % 20s 52X 58 17.0 0.666
M/CF modal/cotton - flax 40s/2 X 205 56 X 58 254 0.823

*40L(14.3s), 36Nm(21s), 441.(157s), 150D(35.4s).
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Table 2. Characteristic values of fabric mechanical properties
Mechanical properties Symbol Description Unit
LT Linearity of load extension curve -
Tensile WT Tensile energy gf - cm/em?
RT Tensile resilence %
Bending B Bending rigidity gf - cm?/cm
2HB Hysteresis of bending moment ¢f - cm/em
G Shear stiffness gf/cm - degree
Shear 2HG Hysteresis of shear force at 0.5°shear angle gf/cm
MIY Coefficient of friction -~
Surface MMD Mean deviation of MIU ~
SMD Geometrical roughness micron
LC Linearity of compression/thickness curve -
Compression wC Compressional energy gf - cm/cm?
RC Compressional resilence %
, ) w Fabric weight mg/cm?
Fabric construction T Fabric thickness mm

Table 3. Physical properties of linen and bast/man—made fiber mixed fabrics

Crease recovery Drape Tensile strength Extension | Warmth | Water absorbancy
Specimen (%) coefficient (N) (%) retention (%)
warp wett | warp weft | warp | weft (%) warp weft

Control 433 294 1.204 611.8 7432 1.76 3.55 219 27,6 29.9
R/R 61,6 333 a 0412 335.0 530.8 463 138 144 495 327
R/F 75.5 323 0.494 3755 767.9 3.67 3.10 5.7 479 311
R/RF 76.9 66.3 0.274 393 | 3362 | 445 | 388 249 642 362
R/CF 70.5 49.7 0.407 385.9 769.6 4,70 4.60 18.8 375 29.8
P/R 66.6 39.7 0.759 10204 | 5436 | 493 | 422 323 239 166
P/F 73.0 36.6 *4 0.667 964.3 4825 488 431 243 244 16.7
P/RF 79.6 499 0.584 10233 3686 463 | 64 273 272 194
P/CF 63.8 4.4 0.751 10236 582.6 5.06 544 299 322 225
M/R 58.0 39.7 0474 4084 595.6 436 1.23 177 405 295
M/F 24 | 341 0531 | 4062 6300 433 284 296 458 296
M/RF 758 66.9 i 0.287 478.0 330.4 423 3.62 18.6 58.2 36.1
M/CF 67.7 491 0402 397.7 738.2 457 5.08 146 384 278
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Table 4, The mean value of mechanical properties of test fabrics
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Specimen Tensile Bending Shear Surface Compression
LT | WT | RT B 2HB G |{2HG | MiIU |[MMU |SMD | LC | WC | RC
Control 0859 | 688 422 (00458 [ 00229 | 036 | 0.82 0.157 | 0033 | 505 0277 | 0167 | 37.8
R/R 0.742 | 1156 314 00256 } 00128 | 014 | 0.17 0.189 | 0.027 | 364 0326 | 0217 | 356
R/F 0500 | 474 191 | 0.0467 | 00323 | 0.37 043 0.189 | 0051 | 493 0311 | 0177 | 409
R/RF 0652 | 1728 | 330 |0.0125 | 00062 | 011 | 016 0.203 | 0.034 | 369 0378 | 0192 | 458
R/CF 0.742 | 1937 | 289 |0.0388 | 00194 | 026 | 0.26 0.205 | 0.038 | 415 0344 | 0236 | 331
P/R 0.835 | 1157 50,6 |0.0416 | 0.0208 | 0.59 1.70 0192 | 0023 | 555 0.407 |} 0.110 48.6
P/F 0.904 | 17.65 412 [00707 | 00354 | 094 273 0172 | 0.050 | 563 0.288 | 0.134 352
P/RF 0779 | 1696 | 443 |0.0519 | 00260 | 069 | 235 0191 | 0.062 | 568 0.258 | 0283 | 327
P/CF 0.809 | 14,75 39,7 100696 | 00343 | 1.8 3.96 0184 } 0043 | 520 0173 | 0.298 301
M/R 0721 | 1159 315 [00318 | 0.0159 | 0,10 0.11 0.207 | 0039 | 4.14 0.362 | 0135 493
M/F 0805 | 14.05 246 |00633 | 00316 | 0.9 0.04 0,198 | 0.050 | 542 0.313 | 0178 473
M/RF 0.728 | 1258 291 | 00067 | 00033 011 0.11 0197 | 0025 | 4.08 0371 | 0.161 468
M/CF 0.792 | 18.08 237 |0.0338 | 00169 | 0.28 0.34 0211 | 0.039 | 414 0324 | 0175 347
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Fig. 1. The change of hand value of bast/man—made fiber mixed fabrics compared to linen.
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