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Principal component and cluster analysis of mechanical properties of ramie fibers

LUO Zhong qin' , CUI Guoxian' , YANG Yar chun’ , XIAO Hongsong' , YI Dong mei
(1 . Ramie Research Institute , Hunan Agricultural University , Changsha , Hunan 410128 , China ;
2. College of Agronomy , Guangxi Univessity , Nanning, Guangxi 530004, China)

Abstract The principal component analysis of 11 physical property indexes such as fineness of fiber,
breaking strength of 107 ramie varieties was undertaken using the statistical analysis system ( SAS) . Three
principal components were chosen according to the criteria of cumulative contribution root 290 % . The 107
ramie varieties were cluster analyzed on the result of principal component analysis ,and these varieties were
divided into four clusters .In terms of comprehensive physical properties , cluster I and IV: moderate ; cluster
Il : fairly good ; and cluster III: relatively poor .
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1
X X X5 X Xs Xs X X Xy Xio

X -0.541 777
X3 -0.541 6" 1.0000
X -0.4202°7  0.621 077 0.621 07"
X5 -0.4287°7  0.6239°7 0.6240° " 0.998 6~
Xs -0.4848°" 0.9333°70.9333°" 0.7829° " 0.786 4" "
X5 -0.4298" 7 0.623177 0.6232°7 0.9984° 7 099977 0.7849" "
X -0.242 47 0.6729° " 0.6728" " 0.171 3 0.178 4 0.6258" " 0.176 2
Xy -0.2301° 0.6600° " 0.6600 " 0.018 3 0.021 6 0.5877° " 0.0205 0.7929" "
Xio -0.3150°" 0.75447 7 0.7544° 7 0.0823 0.086 1 0.6449" " 0.084 6 0.8113"" 0.9692""
Xi -0.5828"" 0.8969° 7 0.8969°° 0.7490" " 0.7540" " 0.8806" " 0.7557"° 0.4545"" 0.4341°° 0.5304"°

IN=107, 145 =0.195, 1y =0.254 % * 7 & x »7

2 3
| % | % 1 2 3
1 7.024 9 63 .86 63 .86 (Z4) (Z) (%)
X, - 0.222 217 0.059 726 0.920 997
2 2.643 1 24.03 87 .89 X, 0.366 656 0.095 989 - 0.024 760
X 0.363 358 0.095 954 - 0.024 603
3 0.726 6 6.6l 94.50 X, 0.289 361 - 0.379 108 0.159 489
. 0 301 6 5 74 97 24 X, 0.290 918 - 0.377 219 0.151 217
X, 0.369 528 - 0.014 482 0.146 971
5 0.180 1 1.64 98 .88 X, 0.290 705 - 0.378 054 0.148 446
. 0 082 8 0 75 % 63 X 0.244 072 0.363 653 0.201 795
X, 0.225 256 0.464 651 0.084 469
7 0.025 8 0.23 99 86 X 0.254 232 0.441 128 0.010 847
X, 0.349 564 - 0.078 241 - 0.103 114
8 0.013 2 0.12 99 .98
9 0.001 7 0.02 100 .00 ’ 3 11
10 0.000 3 0.00 100 .00
11 0.000 0 0.00 100 .00 X o= (X - i)/si
. . Z =-0.222217x + 0.366 656x, + 0.363 358 x; +
. 0,
(X) 0.289 361 x, + 0.290 918 x; + 0.369 528 x, +
1 b )
| 0.290 705 x, + 0.244 072 x; + 0 .225 256 x, +
’ 5 0.254 232 %, + 0 .349 564 x,,
24.03 % (%) - F(X) . F, Z, =0.059 726 x;, + 0.095 989 x, + 0.095 954 x; -
( %) ( X) 0.379108 x, - 0.377 219x; - 0.014 482 x; -
1 5 N
(X) (%) 5 0.378 054 x, + 0.363 653 x; + 0.464 651 x, +
5 N 7 )
(%) E (%) 0.441 128 x;y - 0.078 241 x,
. ' .
E( X)) (X)) (X) Z; =0.920997x - 0.024 760x, - 0.024 603 x; +
3 1 . 5) ~
0.159 489 x, +0.151 217 x + 0.146 971 x, +
(%) 3 6.61 %
7 5 . 0,
(%) (X) 0.148 446 x, + 0.201 795 x; + 0 .084 469 x, +
! L) 1
0.010847x, - 0.103 114 x,
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3 107 , R =08,
4 s 4, .
> s 5.
4 107
I 33 6,8,13,15,19,21 ,28 ,31 ,34,35,37,39 ,43 ,60 ,73 ,74 ,80 ,83 ,91 ,97 ,98 ,105 ,121 ,127 ,134,136,142 ,146 ,159 ,164 ,182,186 ,188
" 3 1.,4,20,36 ,38 ,40 ,45 ,57 ,59 ,71 ,81 ,86,89 ,92,96 ,115,117 120,126,129 ,
131,133,139 ,144 ,148 ,155,156,157 ,161 ,165 ,166 ,167 ,169 ,179 ,184
111 28 2.,9.,30,33 ,41 ,44 54,61 ,63,72,78 ,82 .88 ,90,94,99 116,123,124 ,130,132,137 ,138 ,140 ,145 ,181 ,183 ,187
Y 11 32,84 ,85,95,141 ,149,158 ,168 ,177 ,178 ,180
5
X,/ dtex X,/cN  X/(cNedtex™ ') X,/ mm Xs/ % X,/ mJ X;/s  Xg/(cNedtex ') Xo/cN Xio/cN X,/ cN
I 5.003 38.92 31 .64 0.62 6 .21 0.10 1.25 1.66 12.72 19 .33 25.56
I 4.230 35.95 29 .22 0 .60 5.98 0.09 1.20 1.61 12.72 18.94 22 .49
11 5.999 42.01 35.15 0.63 5.33 0.11 1.27 1.69 13.14 20.22 28 .73
\Y 3.322 32.60 26 .50 0.57 5.71 0.08 1.15 1.60 11 .89 17 .96 17.78
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