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Evaluation on uncertainty of cotton/ramie blending ratio
by micro-projection

WU Yingzhu LIANG Jiahao FAN Fei LI Konglan DU Ting SHAN Yingfa
( School of Textile Materials and Engineering Wuyi University Jiangmen Guangdong 529020 China)

Abstract In order to evaluate accuracy in measuring the blending ratio of cotton/ramie according to
FZ/T 30003—2009 {Quantative Analysis on Cotton/Ramie Blended Textiles by Micro-projection
Method ) the source of the uncertainty was discussed. Four main uncertainties including fiber length

diameter fiber number and densities were calculated. Meanwhile the influence of cutting length of
cotton and ramie fibers on measurement accuracy of fibers content was discussed. It is found that the
neglecting on difference of fibers length results in 0. 8% detection error. The results show that the
uncertainty introduced by equivalent diameter is the largest while by density is the smallest when
measuring the blending ratio of cotton and ramie by FZ/T 30003—2009. In order to improve
measurement efficiency the difference in fibers cutting length could be neglected within the allowed error
range.

Keywords cotton; ramie; blended ratio; micro—projection; measurement of uncertainty

\ »
1-3
13- . .
4-6
~ 7 6 N R 9
66. 11+ 18 8
FZ /T 30003—2009 { FZ/T 30003—2009 /

»  AATCC 20 A—2014 (

12017 -10 -24 12018 -01 -25
( 2016GXJK162 2017KTSCX182) ;
(2014A030310110) ; ( (2016)189 ) ; (2018GDK138)
(1980—) o o E-mail: wuyingzhul 11@ 163. com.



e 34 . 39
N N N nlDfp1
X, =—F—— 5 x100% (1)
4 > nDip, + n,Dsp,
X, =100% - X, (2)
X % ; X,
: / % ; n, ;on,
° ' D, pm; D,
wm; p, g/em’; p,
1 g/em’ o
FZ/T 30003—2009 N
1.1
/ ( N
52.5% 47.5%) o
FZ/T 30003—2009 (1).
0 (2)
OLYMPUS CX31 ( X - ZLILlDfp1 s 100% (3)
) ( Lin,Dip, + Lyn,Dsp,
) CU-6 ( X, =100% - X, (4)
); 101A=2 ( L mm; L,
) o mmo
1.2 2.2
( 10 6 ) (3)
/ 1 000 4 A.B2
o B N
1.3 .
2 / 1 °
CU-6
200
10 .
1.4
11
’ 1
Fig.1 Uncertainty sources
5 o 2.3 A
A
2 1 ‘ T 2
S(X) = /n SONEERY
2.1 AX) = S(X)
Jn
S(X,) X, 4

FZ/T 30003—2009



11

¢35 .

A 1o

1 / A
Tab.1 Type A uncertainty of cotton/ramie fiber

/ / /

mm wm (g'cm"%)
0.204 0 14. 80 703 1. 550
0.198 0 21. 60 297 1. 540
0.019 2 4.61 5.7 0.013
0.017 7 7.51 5.7 0.012
0.001 9 0.27 4.0 0. 005
0.001 8 0. 44 4.0 0. 005
11
1 .
2.4 B
B
B :
0.01 mm
B
uy (L) =20 mm2 6 600289 mm
3
CU6
0.01 pm B
uy(D) = 20LBm2 4 600989 \im
J3
2.5
()
n 2
Ua() /z (L) wix)
=1 \ox;
v y X
W(X) A B :
(3)
(A B A I
B 2.4 ).
1)

= Jui(L) +ui(L) =0.001 9 mm

= Jui(L) +ui(L) =0.001 8 mm

Lf ) m D pimsDy baps |y 520
oL, ( nlDllep] + n2D22L2P2) ?
af || n2022p2n1D12L1p1 = 1.257 mm""
oL, ( nlDllepl + nzDzszpz) ’
U,I(Xl) = oL u( L)) x100% = 0.232%
1
U, (X)) = |24 |u(L,) x100% = 0.226%
E oL,
U, ( = /U, (X)? +U,(X)? =0.33%
2)
u(D) = Jul(D) +up(D) =0.27 um
u( D,) = \/uzA( D,) + ufz( D,) =0.44 pm
‘Lf 2L1"|D1P|”2D22L2Pz -0.0338 Mm—l
aD, ( ”1D12L1P1 + ’lzDzszPz) ?
q _ anDszpznlDllel)l - 0.0230 p,m71
ab, (mD*Lip, +n,D;’Lyp,)
U,(X,) = |- |u(D,) x100% = 0.913%
1 aDl
Uu,(X,) = u( D,) x100% = 1.012%
: oD,
= Uy (X)? + U, (X)) = 1.37%
3)
u(n,) =u(n,) =4.0
‘Lf - LDpimsDe Lap | g9 355 -
an, ( ”|D|2L1P1 + nzDzszpz) ?
‘Lf - ‘ LD paniDLipy | oop g3g -
an, (n,D, L,pl +n,D, szz)
U, (X,) a‘if u(n,) x100% = 0.142%
n,
U.(X,) = a‘if u(ny) x100% = 0.335%
n,

U, (X) = /U, (X)?+U,(X)? =0.37%

u(p,) = u(p,) =0.005g/cm’

o = nlleDIZHZDZZprz 5= 0. 161 cm® /g
9 (nD,"Lip, +n,D,"Lyp,)
‘Lf = ‘ - LDy nan Dy Ly =0.162 cm’ /g
9p2 (”1D12L1P1 + "2D22L2P2) :
U (X)) = aaf u(p,) x100% = 0.080 5%
Pi
U (X)) = o u( 1 =
;m\ A1) = p,) x100% = 0.081 0%
ap>
(X)) = U, (X)) +0,(X)7 =0.12%
5) /



.36 e 39
4 o
(1.37%) . (0.37%) . (0.33%) .
(0.12%) ,
/
u, = /U(X) + U7 (X) +U(X) +U(X) =
1.5%
200 95% k 2
2 /
Uy = kosu, =2 x1.5% =3.0% Fig.2  Micrographs of cotton/ramie fibers
2.6 . (3) .
FZ/T 30003—2009 (4) N 53.3% .
> 46. 7% /
2 0.33% 0. 66%
N +0. 66% ;
6.10 2 / (1) .(2) .
100 SPSS 52.5% 47.5% 0.8%
“ T 7 0. 66%
2 o 3
2
Tab.2 Significance test for cutting length between cotton 3
and ramie fibers
F  Sig t Sig. ( ) FZ/T 30003—2009 ¢
0.15 0.69 -4.21 198.00 0 ) /
6
-4.21 196.91 0
r 0.48 0.49 -2.32 198.00 0.021 2 N N
-2.32 196.91 0. 021 ~
¥ Sig. >0.05 53. 3% 46. 7% 3.0%
o 6 10 /
Sig. () 005 ) +0. 66% 0.8%
o 6
0.123 7.0.115 8 mm; 10
0.203 9,
0.197 8 mm 6 0.120 0 mm . FZXEB
10 0.200 0 mm o
( 2)
1) 1 o
(170 ~210 N/dtex) " I 2017 38(1) 135 - 39.
; (60 ~ LIU Xiaoying FANG Bin ZHU Shouai et al. LowHoss

82 c¢N/dtex) "

optimization of cotton/hemp blending process ] .

Journal of Textile Research 2017 38( 1) : 35 —39.

/ J.
12 -17.
YING Lebin DAI Liankui WU Jianjian et al. Single

fiber identification of cotton/flax fabric based on

2012 33(4):



11

e 37 e

longitudinal view of microscopic fiber images J
Journal of Textile Research 2012 33(4):12 -17.

J. 2017 38(9):14 -18.
ZHU Junping LU Kai CHAI Xinyu et al. Level set of
central axis method of cashmere and wool diameter J .
Journal of Textile Research 2017 38(9) : 14 - 18.
.PET.PTT  PBT

J. 2012 33(10):
28 -32.
NI Yong LIU Zhihong HU Tengjiao. Qualitative and
quantitative analysis of PET PTT and PBT mate—
rials J . Journal of Textile Research 2012 33( 10):
28 -32.

PTT  PBT I
2016 44(10) :34 -37.
WU Yingzhu ZHANG Xiaoli HUANG Meilin
Study on and analyzing blending ratio of PTT and PBT

et al.

by melted micro projection method J . Cotton Textile
Technology 2016 44( 10) : 34 - 37.
. PET  PBT
I 2016 44(8):46 -
48.
ZHANG Xiaoli WU Yingzhu HUANG Meilin

Quantitative analysis of blending ratio of PET and PBT

et al.

blends J . Shanghai Textile Science & Technology
2016 44(8) :46 —48.

J. 2014(8) : 79 —
81.

10

11

12

LIANG Xiaoyan =~ CAO Chufeng.

quantitative analysis of Lyocell and Modal blended

fabrics J . China Fiber Inspection 2014(8) :79 —81.
. PA6/PA66 /PAll

Exploration  on

I
2009 25(12):111 —-114.
JIN Xudong YANG Yunfeng HU Guosheng
The isothermal crystallization behavior of PA6/ PA66/

et al.
PA11 copolymer J . Polymer Materials Science and
Engineering 2009 25( 12) : 111 —114.

J. 2011(5) :45 -47.
LIU Guifeng. Evaluation uncertainty of cotton/hemp
blending ratio determined by micro—projection J
Textile Standards and Quality 2011( 5) :45 —47.
/

J . 2016(3) : 77 -
80.
GUO Rongxing CHENG Shan. The study on quantitative
analysis of bast/cotton blended products J . China Fiber
Inspection  2016( 3) : 77 - 80.

2007( 1) :75 -76.
SUN Zhongwei  YANG Jianping YU Chongwen.
Bamboo fiber density test J
Science & Technology 2007( 1) : 75 -76.

Progress in Textile

. M .
2009: 56 - 64.
YAO Mu ZHOU Jinfang HUANG Shuzhen et al.
Textile Materials M Beijing: China Textile &

Apparel Press 2009:56 —64.



