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A Study on the Change of Spandex Quality by the
Influence of Dyeing Condition.
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ABSTRACT

Spandex is a elastomeric fiber in which the- fiber-forming substance is a long chain polymer consisting

of at least 85% segmented polyurethane.

In the polyurethanes there are the additional oxygen atoms in the main chains of the molecule. The

effect of these oxygen atoms is to make the molecule somewhat more flexible.

From a physical point

of view, elasicity and recovery from stretch are the most important properties of polyurethane, so its use

has now expanded into many kitting industry.

In this paper, I wish to Test the effect of dyeing condition on the quality of polyurethane.
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2. REBERS w1
SLERREME 3L AETE AL o) o) BERE 218 PR
LK 1ol F55 HHE fERI N
MRS K2d, g £30, MEE 4o 19
I EHEE K5l FEg ol Eol HER &K% cell
o] Sub total & R4 A HIKD S EBHE
(ol 1 K2 -2)
S #5 - 19 424
2| 7| EgF Rolu},

0.5 -6
&l

}

#£1-44d4A-B)FE 4

& ki #EE48] MANOVA(Multi Variate An
alysis Variance) Talbe 2 ulge] #6 —- 1, 6 -2,
6 -3, 6 -4 Helgc}

ol 7] 4] Y2 70CH A, Y+ 80T, YU &
90T, Y*''& 100To] BHgt Holv}, d.f= degree of
freedome| v},

MANOVA Table {ERUA S 172k dlE o
HUIEHE K6 - 1ol 4 RXY'*2ke] A% %2 -2

Row total&® g

yo ' _(613.06)" | (516.9)" (511.1)"  (1541.06)
18 18 18 54
=0.96717047}F 3o Alcf,
g YUYP e 22 K2 -2 Row totald] 4 70C

80(}71—_~ :-L{& 7‘&0 A

(513.06) (509.7)  (516.9) (510.2)

1 2) .
Yy~ 18 18
4 (511.1)(507.9)  (1541.06) (1527.8)
18 54

=(). 34792597} =iv}.

U e o} 98} 2+ Ko g i 4 9
et

3. F-#E

INFE4, 70C Y = =ke) o8& Zo ey M. S, E

(Mean Square of Error)+ MANOVA Table 6 — 19|
A

M S. E — sum ((»11' fsquare :60, 1226594
=1. 669629428

olck, # M. S. Sub totale 7H-E Foll 4

M. S. Subtotal— 4—%%%11— -0. 255055770601 sl
o mebd & ggF- WSS ol g 150061
04, o4 F(17, 36) 0.99) —2.50|22 %2] 5}
ok 4

Since F<F 0.99(1 7.36), We may accept Ho at
the 1% level and conclude that we can not say “at

least one %"
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c}-% Rowe} columnz}®] w5249 we M S.R
xC=L19140728 |, 19140708

_M.SRxC__ 1.914078 _ _
F= 05— T sonoasog —0- 191407280 5| w

33t F(10.36) (0.99) =2. 863 st Not Sign-
ificantdlrt. 1eivh kAl F7k2) F—test& minor ef-
fecto] L vhg F7bxl, RE0CHHA A HELsE PH
12l <d8ko] main effecto] 7] wj¥ol] THilYE o)
sl Aoleh
A 7L e WAL (Row) +=
M.S ow=9'~96;—17°i4-=0. 4835852,
. 2896362462,

F'(2.36) (0.99)

ﬁ"—%ﬁ}: =5.2561 22 not significant
aet,

PHAA b o3t INfERp e

M. S. Column—--424743 _; 59094095

F=0 1742548228

zt F(5.36) (0.99)

.
Bhbst e Hiko2 Al

2 oA £ 70l £3gck

=3.580]

2% not Sign:ficant

A& grel] B3l F—teat

4. RISHEX 1ER
RICHEAE nbE7]

I 184 £8& nbEge). ol
#£l4 A, B, Cx 727 [RE, PH, S o0 3
table®] H-3b4 w&ofl PH& 3.19, 6.22, 10.45. i
= 80T, 90C, 100C=, i 1.5, 3, Shri
H480om o]5S Y& ghow ¥y I,MH} %
2o designdich,
vhg £ 85 BHle K9 E#columndl| IS
BAS fREE AE o 1 owuis Ke A103
Zeh, Akt A2 Hakslon g Fosh oo Ml

L AT ok
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Table 7 Results of F-Test
Item Sub item Table value Comparison Statistic value Judgement
Sub total 2.5 > 0. 153 Not significant
Shrinkage R »C 2. 86 > 0.115 ”
Va Row 5. 25 > 0. 290 14
column 3. 58 > 0.174 ”
Sub total 2.5 > 0. 052 "
Y121 R % C 2. 86 > 0. 048 ”
Row 5. 25 > 0. 045 ”
Column 3. 58 > 0. 073 1%
Sub total 2.5 > 0. 055 ”
vy R % C 2. 86 > 0. 057 ”
Row 5. 25 > 0. 023 ”
Column 3. 58 > 0. 065 4
Sub total 2.5 < 8. 943 Significant
yid R * C 2. 86 < 15. 092 Very significant
Row 5. 25 > 0.131 Not significant
column 3.58 > 0. 168 ’”
Strength Sub total 2.5 < 7. 055 Significant
1 R % C 2. 86 < 7.708 -
v Row 5. 25 > 0. 021 Not significant
C olumn 3. 58 < 8. 560 Significant
) Sub total 2.5 < 123, 710 Very significnt
v i@ R % C 2. 86 < 148. 631 o
Row 5.25 < 167. 98 "
Column 3. 58 < 56. 155 P
Sub total 2.5 > 5. 043 Significant
v 3 R * C 2. 86 < 2. 549 Not significant
Row 5. 25 < 6. 914 Significant
Column 3. 58 < 9. 283 o
Sub total 2.5 < 14. 355 Very significat
v R % C | 286 < 10. 840 2
Row 5.25 > 4. 201 Not signignificant
Column 3.58 < 25. 449 Very significant
El . Sub total 2.5 > 2.139 Not significant
ongation R % C 2.86 > 2. 221 ”
vyl Row 5.25 > 0. 997 "
Column 3. 58 > 2. 430 v
Sob total 2.5 > 1. 272 #
v R % C 2. 86 > 1. 448 ”
Row 5.25 > 2. 061 ”
Column 3. 58 > 0. 605 ”
Sub total 2.5 > 2. 353 ”
v (3 R » C 2. 86 > 2. 094 ”
Row 5. 25 > 4. 438 4
Column 3.58 > 2. 036 ”
Sub total 2.5 > 1. 044 ”
v 4, R % C 2. 86 > 0. 682 ”
Row 5. 25 > 3. 759 ’”
Column 3. 58 > 0. 680 ”
Fatigue Sub total 2.5 > 0. 373 ”
€ R * C 2. 86 > 0. 398 "
Y Row 5.25 > 0. 165 ”
Column 3. 58 > 0. 406 ”
Sub total 2.5 > 1.135 ’
Y‘Q' R % C 2. 86 > 1. 043 ”
Row 5. 25 > 1. 316 v
Column 3. 58 > 1. 248 o
Sub total 2.5 < 3. 321 ”
Y KR R % C 2. 86 > 2.180 v
Row 5. 25 > 4.716 ”
Column 3. 58 < 5. 043 Significant
Sub total 2.5 > 0. 318 Not significant
v 4 R % C 2. 86 > 2. 593 ”
Row 5. 25 > 0.186 ”
Column 3. 58 > 0. 377 ’




Table. 8 — 1 Design of Response Equation

Table 8 ~ 2 Design of Response Equation

_33_

(Shrinkage) (Strength)
1 LLL 29.0 29.3 26.6 1 LLL 0.129 0.149 0.109
C LLM| 27.6 27.1 29.9 c LLM | 0.269 0.273 0. 2;#4
c? LLH| 289 29.2 26.5 c? LLH 0.227 0.247 0. 21‘)—7_-
b LML 27.4 29.8 28.0 b LML 0.138 0. 303 0.;1“8u-
bc LMM | 26.8 28.8 29.3 be LMM | 0.260 0.264 0. 2.36“
b ¢ LMH 27.3 29.7 27.9 b c? LMH 0.299 0.295 0. 333
b? LHL 29.8 27.8 24: 3"'“ b? LHL 0. 202 0. 267 0. 13;
_bz c LHM 27.5 29.3 27. 8 b*c LHM 0.273 0.277 0.7:2;97
b? ¢? LHH 29.5 27.9 27.2 b?c? LHH 0. 262 0.266 0, 225 1
a MLL 26.6 28.6 29.1 a MLL 0.211 0.215 0. 17A7A4
ac MLM 29.6 27.6 27.1 ac MLM | 0.222 0.226 0. li;g
ac’ MLH 270 29.4 27.6 ac? MLH 0. 260 0.264 0. 22767
ab MML 28.7 29.0 26.3 ab MML 0.294 0.298 0.;6?)7
abec MMM 28.8 29.1 26.4 abec MMM 0.270 0.274 0423_61
abc® | MMH 27.2 29.0 28.1 abc | MMH 0.314 0.318 0.%8?)77*
a b’ MHL 26.6 28.6 29.1 a b’ MHL 0.260 0.280 0. 24707‘
ab’c |MHM  27.3 27.0 29.7 a b’c |MHM 0.270 0.274 0.72;57
a b?’c® | MHH 290 26.6 28.4 a b’c? | MHH 0.210 0.214 0. 17v6 7
a’ HLL 26.9 26,5 30.3 a? HLL 0.179 0.183 0. 1;5‘ |
a’c HLM | 27.4 26.9 29.7 a’c HLM | 0.259  0.263 0722‘5 |
a’c? HLH 27.08 26.78 29. 48 a’c? HLH 0. 242 0.245 0. 2‘ 12 1
a’h HML 26.8 29.2 27.4 a’b HML 0.280 0.284 0. 242 |
a’bc |HMM | 28.48 28.78 26. 08 a’b ¢ | HMM 0.312 0.316 0. 2%;3‘ ‘
a’b ¢z | HMH 26. 62 29.02 28 02 a’b ¢* | HMH 0. 346 0.342 0.75;8_0‘
a’b? HHL L 29.2 26.9 27.3 a’b’ HHL 0.260 | 0.264 0. 52767A
a’b’c |HHM 28.22 28.22 26.72 a’b’c HHM 0.250 0.254 0. 21767 |
a’b’c> |HHH 29.02 26.52 28.12 a’b’¢® | HHH 0.280 0.284 0. 2‘;37 |
ttt trt
ABC ABC



Table 8 — 3 Design of Response Equation

Table 8 - 4 Design of Response Equation

(Elongation) (Fatigue)

1 LLL| 3L4 29,4 28.9 1 LLL| 14.65 14.65 | 14.65

c LLM| 314 33.8 32.0 ¢ LLM| 14.05 14. 05 14.05

c? LLH| 319 31.4 34.2 c? LLH| 17.1 12.1 14. o |
b LML | 33.8 31.8 31.3 b LML | 14.9 12.1 14.9 4
be LMM| 3.1 33.5 31.7 bec LMM | 1395 11. 05 15. 15

b c? LMH | 337 33.2 36.0 b c? LMH | 136 13.6 13.6
b? LHL | 30.4 32.8 31.0 b? LHL | 1755 | 13.15 13.65
b’ c LHM| 34.7 32.7 32.2 bic LHM! 1506 | 1506 14. 26
b?c? LHH| 29.7 32.1 30.3 b?¢? LHH | 16.8 17.7 14.;3%‘
a MLL | 284 30.8 29.0 a MLL | 181 18.1 18.1
ac MLM | 31.2 30.9 33.6 ac MLM | 14.35 14. 35 14. 35
a c? MLH| 32.3 31.8 34.6 a c? MLH | 17.3 21.3 15.6
ab MML | 31.0 33.3 3.7 ab MML | 14.0 14.0 14.0
abc |MMM| 3L1 33.5 3.7 abc |[MMM | 1195 | 16.33 15. 05
abc? |[MMH| 31.4 30.9 3.7 abc? |[MMH | 17.25 12. 85 14.2 4
arb? MHL | 32.0 34.4 32.6 a b? MHL | 16.95 16. 95 16. 95
ablc | MHM | 34.6 34.9 35.6 ablc |MHM | 1535 15. 35 15.35
ablc |[MHH| 32.5 30.5 30.0 abtc MHH | 14.65 j 14. 65 14. 65
a? HLL| 310 37.4 31.6 a? HLL| 1665 |, 1225 13.55
a’c HLM 34: 7 32.7 32.2 a’c HLM | 1555 15. 55 15.75 |
a’c? |HLH| 320 34.4 32.6 a?c? HLH | 151 15.1 15.1 ‘
a’b HML | 31.0 32.4 34.6 a’b HML | 183 13.9 15.2
a’bc | HMM | 32.5 32.0 34.8 a’bc |HMM /| 1585 12.95 17._5;
a’bc? | HMH | 34.1 34.4 31.7 a’b c? |HMH | 157 15.7 15.7
a?b? HHL | 30.3 32.7 30.9 a?b? | HHL | 182 13.8 15.3”
a’b’c | HHM | 32.1 31.6 34.4 abic | HHM 17.6 13.2 14.5
a?b?c? | HHH @ 33.7 34.0 31.3 a’b?cz |HHH | 128 17.2 13;9 |

ttt ttt
ABC ABC
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Table 10 Response Equation 4) Fatigue

1) Shrinkage ¥ =15.8—15. 9c+17. 1c2 —15. 1b+14. 8bc—15. Obe?+
Y =27.9—27.7c+27. 7c* —27. 9b+27. 8bc—27. 8bc? +15. 5b—16. 0b’c+13. 6b’c’—16. 6a+16. 7ac
+27. Tb*—28. Ob%c+ 28, 0 b%c?—28. Da+28. Oac —18. 0ac’+14. 4ab—14. 2abc+13. 4abc?— 18. 5ab?
—28. lac*+28. 1ab— 28. labe + 28, 1abc?—28. 0ab? +15. 6ab’c—16. 6ab’c?+17. 58 —15. 7a2c+14. 0a%c?
+28. 1ab’c—28. 1 ab’c? + 28. 3a®—28. 4a’c+28. 6a’c? —13. 1a’b+12. 4a%hc—15. 8a’bc?+13. 5a?b?
—28. 5a’b+28. 5a’bc— 2. 87abc?+-28. 4a2b?—28. 3 —13. 8a’b%*c+17. 4a’b’c?

a’b’c+28. 5a’b?¢?

2) Strength

¥ =0.2-0.2¢+0. 2¢*—0. 4b+0, 3bec—0. 3be?+-0, 2b?
—0.2b*c+0. 1b%e?—0. 2a+0. 2ac—0, 2ac?+0. 3ab—

5. % %

b3 #£7S 2o Aatstels major Effectzl row
<} 001urm°]7] wf} o] ?iﬂﬁ"ﬂ’ﬁ o) PHA L2 R§RS
ol whe Fo)Such M) WEE e 4
0. 3abc+0. 3abe®—0. 2ab?+0, 2ab?c—0. lab®c?4(, 2a® ohgh odake l\’—_!l\‘l_,!‘ the ﬁﬂioﬂ% Ao HkE: =
—0.2a%c+0. la’c*—0. 3a’b+0. 3a’bc—0. 2a%be? A gevhe $Eel TH=Ut
020 b0, Lalbe RIEHBRANA A 42 Factorell B a,be &
lowol| = — 1, , highell® + 12 Fof A4tstd %
Befhol BRE 589 Fgtel Al

3) Elongation

¥ =32.7—32. 2¢+30. 2¢*—33. 6b+33. 3bc—32. 5bc?
+32. 7b>—33. 2b%c+34. 7b%c*—31. 0a-+33; 2ac
—32. 7ac?+32. 7ab—32. 8abc+32. Oabe?—33. 3ab?

o
+30. 9ab?c— 26, 4ab?c? +29. 3a*—32. 2a%c+32. 1a%c? N. & =R

—33, 8a%b+32. 4a?bc—30. 6a?bc?+-33. 3a%b?—30. 6 1. Ze|-feller Mo ReafefEel IUEN:. MK
aZb’c +22. 7a%b?c? EHE e Ao HES 0= gov @

011“6\:0 o} x} c},
2. HIGHBEXL ER103 Zo] kel At
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2. BUEFIRE, Aoy F oo 2 AOPREMICOUVT, March, 48—55(1965)
R T ¥, 13, 10, 19-29(1%5 5. HEM, RR, SEMEEE, P 133(1980)
3. D.M,Frame., Textile Applications of spandex 6. HWEM, L&X% WBEE, ILH#KHE, P.210 ~
Fibers, Am. Dyestuff, 276 (1980)
Rept, Dec, 144 —148(1965) 7. AMRE, Note,
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