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The Effect of Blending in Material Property for Knitted Fabric with
Polypropylene Blended Yarn
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Abstract : The purpose of this study is to evaluate the material properties of the knitted fabric with

polypropylene (PP) blended yarn. The material properties were measured by Kawabata Evaluation System
(KES), Japan Industrial Standards (JIS) and BOKEN standards. The functionally effect by blending appeared
as specific gravity and water & heat transport property. The radius of yarn became smaller and the number of

fiber became greater by blending because the weight of PP was light. Resilience against mechanical

deformation became greater by blending. Moisture transport property could be added to PP fabric unless

spoiling the characteristic of PP such as low thermal conductivity and hydrophobic by blending of the modified

cross-section polyester.
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Table 1 Property of each yarn.

Material & Mixing R: ) . Apparent Numbler of Elastic Young’s .
Symbol nak ¢ g Rate Yarn Count  Diameter[um]  Weight " o ) TW}st modulas mOdll]flS Irregularity
with size of staple Mean/CV% Mean / CV% [g/m] [g/en] [time/inch] [N/mm ] [N/mm] U%
Mean/CV% ___ Mean/CV% __ Mean/CV%
PPy Polypropylene100% : 1.0Tx 38mm 50.02/2.50 245.10/5.69 0.01181 0282 25.85/4.11 0.13/10.5 2549/10 10.97
PP/MCPETy  Polypropylene50% : 1.0T x 38mm / Polyester50% : 14T x 38mm ~ 49.90/1.90 200.93/7.30 0.01183  0.368 25.59/2.28 0.12/64 3023/6 11.08
PPRy Polypropylene50% : 1.0T x 38mm / Rayon50% : 0.9T x 38mm 50.00/2.56 194.34/7.73 0.01181 0359 2549/3.10 0.14/6.0 3233/6 10.26
PP/Ny Polypropylene50%: 1.0T x 38mm / Nylon50% : 1.3T x 38mm 50.70/1.88 198.80/8.51 0.01165 0482 26.16/2.31 0.11/7.5 2433/7 12.48
CDPETy Polyester100% : 1.4T x 38mm 49.90/1.90 160.60/10.6 0.0118 0573 24.78/2.45 0.07/7.8 1706/6 14.20
PP/Cy Polypropylene50%:1.0T x 38mm / Cotton50% : 4.2micronaire x 37mm  49.70/2.24 165.17/8.15 0.01188  0.786  25.44/4.775 0.13/9.0 3587/8 11.58
PP/Acy  PolypropylencS0% 1.0Tx 38mm / AcrylicS0% : . gTxammi3adhy  49.90/1.62 220.02/1508 001183 0520 2551/342 0.10/81 2183/8 1045
PP/Wy Polypropylene50% : 1.0T x 38mm / Wool50% : 22um x 1.5inch ~ 51.20/1.58 207.99/7.21 0.01153 0403 25.60/2.12 0.11/10.0 2633/9 18.14
Table 2 Material property of each fabric.
Symbol Material & Mixing Rate Note
PP/Pu Polypropylene91% / Polyurethane9%
PP/MCPET/Pu Polypropylene46% / Polyester45% /Polyurethane9%
PP/R/Pu Polypropylene46% / Rayon45% /Polyurethane9% Structure * Flat Kinitting
PP/N/Pu Polypropylene46% / Nylon45% /Polyurethane9% Diameter of kinitting machine : 307
CDPET/Pu Polyester91% / Polyurethane9% Number of needle : 2640
PP/C/Pu Polypropylene46% / Cotton45% /Polyurethane9% Gauge - 28
PP/Ac/Pu Polypropylene46% / Acrylic45% /Polyurethane9%
PP/W/Pu Polypropylene46% / Wool45% /Polyurethane9%
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Fig. 6 Results of 2HG by KES-FB1
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Fig. 8 Results of heat, moisture & air transfer properties
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Table 3 Results by primary component analysis,

Item PC1 PC2 PC3 PC4
EMT 0.312 0.094 0.006 0.064
MMD 0.283 0.021 -0.192 -0.102
WT 0.257 0.012 0.071 0.214
MV 0.290 -0.028 -0.188 0.108
LT -0.258 -0.197 0.080 0.231
R -0.274 0.149 -0.100 -0.046
B -0.292 -0.184 -0.048 -0.023
K’ -0.097 0.381 0.167 0.161
g-max -0.153 0.366 0.148 0.038
MIU 0.198 -0.269 -0.119 -0.144
wC 0.138 -0.397 0.042 -0.088
Th -0.046 -0.417 -0.063 -0.126
LC -0.035 -0.099 0.352 -0.194
MAET 0.049 0.089 0.373 -0.217
MC 0.093 -0.123 0.350 -0.206
We -0.166 0.057 -0.191 -0.034
WAQD 0.191 0.166 -0.310 0.096
Qd -0.106 -0.099 -0.319 0.127
WA -0.104 0.156 -0.321 -0.048
2HB -0.217 -0.180 -0.131 0.264
RT 0.254 0.067 -0.119 -0.256
2HG -0.252 0.032 -0.131 -0.302
SMD 0.168 0.241 -0.139 -0.316
RC -0.131 -0.065 -0.203 -0.379
G -0.183 0.120 -0.050 -0.418
Standard Deviation 2.979 2.190 2.137 1.802
Contribution 355 19.2 18.3 13.0
Cumulative Contribution Ratio 355 54.7 72.9 85.9

PPIZH L CIRH T HEMEER D Z & THBE)EFME
BRELZL.
B3 ERIRBICL VRIS G PP AT 5

AR ZWEE XM L2 & ZE 2 b5,

W T B & KSR & <, Qd - WK HEFZM: - W
KREDNSVERFEBREL 2%, PP ISR RE N
EHELBWEMTHY, HEXAFFETHEBLLA
DI CHAEAR DA LREEDNS R D A
DZERRAIE 2 72T, QAITRMICE D /NE L Ho
7obZZH6N5. PPIZAEKRGEOTH S0 5K
BROWIRHEMEIIEBIC IV RELS o7z, HEDE
T B R5 L B - KOBEIFFEOTERSERS ST
G TCTHEH BEEPADEL LR o701k PP/Pu
W EP 72720 TH 5.

4 F, RT-2HB - 2HG - RC & wo 7221
BOMBEEICHET 2HHOFESKRE L, NFNLE
AT LTRD RV E FRARREIKE L 75N
Thb. BRAEOMMBEICETL2EHEAIZ, EHIIHEV
EAEPED B < 7% B MAER B O R OREE S - J1% 0%
HCTHo72. SMDVHEHDOELG LR o>TWAYS, HE
KFFHTHEL L7272 ORISR B L
SMD K& K %o 7z, RAHITHE VR IE A & ke A%
MEIEFIZEAL L 72720 SMD OFEPKE L hoizt
Zzbhb.

PP L Mlod FE b % A $ 2 B IZ JT 4100 70 AR -
BB - JLH - KGAFE L W) BIT4 D OH MDD
BAIC L DB 2 MR TE 2 BT L 0 AR RS

WA LA ORGSR EE L 72 2 EAVRIE S L7z,
[HERXFTFLECTHEB L 72358 13 E O EAREF
RLHAEARENC D S b EAIEYT - BIRE - fRIEF L
Vo 7B RSB L 2. BUKYED PP &
DFEM ZHAEDED Z & TRSBEIFIEDZAL L
7z,

43 YT REZ—PIRICLBD Y TILORE

EMEFHDOZAITIIH LT+ — FEIZXD
IR =T A ETH Y I E 5 LRy
TIWTH 5B PP/PubbOfEOELOREZEE L
7z, AT RN Y 7 R OB helust % H w7z,
Ty rurZ g a%M9IR8Y. 7T AY —{ERDERE
R AR,

7 5 A % — 112 PP/MCPET/Pu & PP/N/Pu %45
FSh, 2022138200 7 Vo T d Fitk
ARAENV, 7 5 A ¥ — 21213 PP/R/Pu & PP/C/Pu %%
SEENT. WEEDEVO—ZAHEOEMTH ) K
SRR TS DR I A —25HEEN L
ZzZbhbh. PPREBKETHIZ2HEVE— %R
Wi B A ESREY SV NS, 75 A5 —3
X PP/Put 2z A% — 112Xk 0K E N7, MCPET
WM 5D 2 & TROGBERFEIIZL L7228, 2ol
DEHIKELSEUEDIEDLS Lo /2l20TH L. F
A8 &R LA S IREY V7V & <
ol 29A%—4132 5 A% —1¢&PP/Ac/Pu
POBR SN 727U NVERY L7-8E b st
W FIWIEL e otz 79 A% — 513 PP/W/Pu

o _
o @
@ - @ 1
~ @ ®
© 4
o ® 2
< 4
-
<
5 @®
0] O =
I
> > o o) > o > >
a a a a a a a a
= S a = z = < S
o < a o £ 2z =3 Q
o N o a a o a
[a) & o a a a a
o o s
~
o
o

Fig. 9 Dendrogram by cluster analysis

Table 4 Creating history of cluster,

STEP Component Symbol

STEP1 PP/MCPET/Pu PP/N/Pu @D Clusterl
STEP2 PP/R/Pu PP/C/Pu @) Cluster2
STEP3 PP/Pu Clusterl @ Cluster3
STEP4 Clusterl PP/Ac/Pu @ Cluster4
STEP5 Cluster2 PP/W/Pu ® Cluster5
STEP6 Cluster4 Cluster5 ® Cluster6
STEP7 Cluster6 CDPET/Pu @ Cluster7
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