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Raw Data of Tensile Properties of PET-Yarns

Figure A-1.

Load (N)

Appendix A
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Example of load-elongation curve of PET-yarn (the figure shows results of
nontreated yarns)

14

2 ::’ B . .4,_r 14 16
u, " mm)
Table A-1 Raw data of maximum Ioad"{iV).of PET yarns before and after 2 minutes treatments
Sample No. —— nt regimes
nontreated Nr == A Q2. | Air+tO; O+ 03
1 1254481 | 126545 124786 13.4987 11.6423
2 12014771 12.4544 : 13.1454 12.3563
3 13.5687 — 1569 13.4984 12.4654 13.5687
4 12.7545 - 12.4845 14.0165 11.4846 12.6699 12.7556
6 13.8548  |¢° 424856 13.1487 10.8996 12.8956 13.8548
Means %_E i 2 12,9350 12.8340
S.D. . i T1803 6 5710969 1 4045 9004
ii
¢ F= o/
: g tes treatments
nontreated N2 Air o)) Airt+ O3 Ozt O3
1 12.5448 12454310 | 12498480 | 12479875 | 12.198474 | 12.498478
9 12.0154 13498460 | 12458465 | 12496498 | 13.440000 | 12.979840
3 13.5687 12758961 | 13.465498 | 13.187498 | 13.021546 | 13.498490
4 12.7545 11640000 | 12.654584 | 12.478000 | 13.165156 | 13.498748
5 13.8548 12.356383 | 12454464 | 12798460 | 12.164000 | 13.145416
Means 12.9468 12541623 | 12706298 | 12.688066 | 12.797835 | 13.124194
S.D. 7548 674098 432172 .310560 582737 416292
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Table A-3 Raw data of maximum load (N) of PET yarns before and after 10 minutes treatments

Sample No. Treatment regimes
nontreated N2 Air 0} Air+ O3 Ozt O3
1 12.5448 12457469 | 12456500 | 12.654984 | 12498460 | 12.664300
2 12.0154 12464960 | 12.469465 | 12498798 | 12169489 | 12.642389
3 13.5687 12464600 | 13498465 | 12465410 | 12449900 | 12.465300
4 12.7545 14016500 | 11.484600 | 12669960 | 12.141549 | 12.464530
5 13.8548 13148740 | 10.899694 | 12.895689 | 12644870 | 12.486000
Means 12.9468 12910454 | 12161745 | 12636968 | 12.380854 | 12544504
S.D. 7548 686033 1.002458 170033 218085 100030

Table A-4 Raw data of elongation at brkk(

l;(}!/( PET yams

before and after 2 minutes

treatments
Sample — _Irea regimes
No. nontreated Pl T Ai— 6)) Air+ O3 02t O3
1 12421542 | 1 07|, 13.164545 |, 13415874 | 13149860 | 13.125746
2 13.265550" 1 18463196 | 13464967 | 14.025462 | 13.165646
3 12465460 12484281 J| 12476365 || 13696347 | 13745460 | 12784676
4 1405546 AZ6cd0] | 78037485 |, 18870640 | 1354650 | 12185456
5 13566673 4 1 13466797 || 12746645 | 13185416 | 12184646
Means 13154040 | #1308196%" | (13119678 | 13438095 | 13452170 | 12689234
S.D. 708161 2846 | A0 429505 407968 483482
Al %
N :3* 1 \
Table A-5 Raw data of elongafion _aiéﬁreak f PET yams before and after 5 minutes
treatments o= T
Sample Ty Tmt reglmes
No. nontreated N. |~ Ar Air+ O3 02+ 03
1 12421542 40— § | 13454646 | 13.854654
2 13265559 | 12545465 | 13.456: 75660 | 12778890 | 12678979
3 12465460 || 13.785460 | 137 13754685 | 12322650 | 13663499
4 14055469 | 13452586 | 12454695 | 12954500 | 13.114646 | 13564240
5 566673, | 29155465, 613@%‘] 12754680 | 12445567 | 12484654
Means 18154340 - | 12944923 | A3156214 ] | ~13.381 12.823280 | 13.249205
S.D. 708161 792473 648372 | 516111 468718 621923

Table @ Eﬂfltﬁfﬁoﬂﬁi EMN (m,Jf%ﬂoav%J ’9:0@ %ﬂlafter 10 minutes

treatment$
Sample Treatment regimes
No. nontreated N2 Air o)) Air+ O3 Ozt O3
1 12421542 | 12032132 | 12121313 | 13659880 | 13.021494 | 13.498487
2 13.265559 13.965465 12.489547 13.985465 14.212147 11.485465
3 12.465460 12.454340 11.888775 12.666655 12.336849 13.659870
4 14055469 | 13654879 | 13.754647 | 13.298584 | 13.346547 | 13.348465
5 13.566673 13.885587 13.184498 12.854655 12.241847 12.648800
Means 13.154940 13.198481 12.687756 13.293048 13.031777 12.928217
S.D. 708161 892019 771933 547402 806129 .893971




Appendix B

Raw Data of EDX Study of PET Fiber

Table B-1 Raw data of oxygen content of fiber surfaces before and after 10 minutes treatment
with different gas species, which was obtained by EDX study (data were reports in % atomic)

129

Position. Treatment regimes
nontreat N2 Air (0] Air+ O3 02+ O3
1 28.78 33.26 30.25 35.42 37.05 36.46
2 31.42 24.99 34.23 34.85 31.87 36.05
3 29.53 32.37 37.28 31.81 34.18 37.01
Means 29.91 30.20 t 34.02 34.37 36.51
S.D. 1.36 453 1.94 2.59 48
Figure B-1 EDX Spectra of or‘e.an inutes treatment with different gas
species. ——
Position #1 — - Position #3

Nontreat

L

N2

Air

Air/Os
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Appendix C
Raw Data of Tensile Test of the PET/epoxy Composite

Figure C - 1 Stress-elongation curve of neat epoxy
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Figure C - 4 Stress-elongation curve of UV/N; - 5 minutes treated PET yarn/epoxy composite
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Figure C -7 Stress-elongation curve of UV/air-5 minutes treated PET yarn/epoxy composite
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Figure C - 10 Stress-elongation curve of UV/0,-05 minutes treated PET yam/epoxy composite
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Figure C - 1
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3 Stress-elongation curve of UV/air+Q; - 5 minutes treated PET yarn/epoxy
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Figure C - 16 Stress-elongation curve of UVO2+O3 - 5 minutes treated PET yarn/epoxy

composite

Figure C - 17 Stress-e

composite
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Table C -1 Ra\%uf&l geu ﬂ n

Elongat

nutes treated PET yarn/epoxy

ﬁ Mgﬂ ’Ift]( ; and toughness of neat

epoxy
e Rt o sl
ensile St : Aﬂm Toughness (J)
1 9 66.876300 3.684400 14.532810
2 64.491900 4.402800 18.653360
3 49.923600 2.193400 5.804159
4 59.227500 3.150400 10.800150
9 70.158100 4.086400 17.545988
Means 62.135480 3.503480 13.467293
S.D. 7.905329 .869235 5.256036




Table C - 2 Raw data of ultimate tensile strength, elongation to break, and toughness of

nontreat PET yarn/epoxy composites

Sample No. Tensile Properties
Tensile Strength (MPa) | Elongation to break (mm) Toughness (J)

1 42.803145 2.034102 4.406273

2 45.353358 1.958718 4.942101

3 45.211848 3.170134 6.610515

4 32.555845 3.560686 5.343476

5 35.079181 2.775957 4.403516
Means 40.200675 2.699919 5.141176
S.D. 5.981387 .700089 911556

!
Table C - 3 Raw data of ultimate t‘en’s}le st @ongation to break, and toughness of 2

minutes UV/N; treated PET ya )Xy COMpo >
Sample No. : JTens ies

Tensile Str Elongation to-break (mm) | Toughness (J)

1 43,68 7T 1.935%00 4.490240
2 48; A0\ N2:293300 5.867780
3 56 | 237789000 11.548106
4 46.14 [*1 "'-.i—. ,{ 176000 7475171
5 42.8031 4 958700 4.278925
Means 47.46272 v ‘ 25 : 2.628560 6.732044
S.D. 55333 - 816067 2.980651

Table C - 4 Raw data of ulti

[ ]

te teussle st'

\

eI%ation to break, and toughness of 5

minutes UV/N; treated PET ya /ep&xy‘eomp ‘ ; ,

Sample No. 17
Tenslle S@reg@ (MPa)' Toughness (J)

1 5383500 s 7431165

s g 12.245723

3 7001 15.413300

4 56. 6200 4, 454100 10.705800

5 37.949¢ X 97317010 - 5.463380
Means io 49.629580 - 0 [diP] 10.251874
S.D. 'a; 8.045094 1T 9 o 3.927718

R A AT e

Table W
minutes U

Sample No. Tensile Properties
Tensile Strength (MPa) | Elongation to break (mm) Toughness (J)

1 46.149200 3.277100 7.600100

2 50.300200 4.267300 10.021700

3 46.914200 3.778900 8.323600

4 49.788600 4.454100 10.374900

5 45.383500 3.819500 8.524500
Means 47.707140 3.919380 8.968960
S.D. 2.208601 460762 1.180333
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Table C - 6 Raw data of ultimate tensile strength, elongation to break, and toughness of 2
minutes UV/air treated PET yarn/epoxy composites

Sample No. Tensile Properties
Tensile Strength (MPa) | Elongation to break (mm) Toughness (J)

1 50.216200 4.454100 10.705807

2 56.995100 5.563100 17.520510

3 49.788600 5.272700 11.954200

4 52.786000 5.004000 11.937987

9 50.738900 4427000 - 9.858922
Means 52.104960 4.942180 12.395485
S.D. 2.965482 497474 2.998295

minutes UV/alr treated PET yara/eg

Sample No. — je e Properti
Tensile Stren L Eﬁong@n.lg%erak (mm) Toughness (J)
1 GOW TR RN 5.‘19% 14.919000
2 63: |\ 64754 25.501570
3 57.6300( = 5758100 . 16.705000
& 56.995400 A28 \5,553100 17.201400
5 49788600 /[ | 5272700 11.954200
Means 57.5846400 J = [ -5 5,651320 17.256234
S.D. 5.03847; Abadd 542261 5.046451
Table C - 8 Raw data of rﬂel%ahon to break, and toughness of 10
minutes UV/air treated PET ya /epqx;«_cunpem
Sample No. Properties
TensileﬁStrength‘(MP’a}* Elbnm‘to break (mm) |  Toughness (J)
1 54300 4.25350( ;'};g 11.683190
2 — ‘ 11.174323
3 652085600 i i 0 n 22.078250
- 56:234900 5. 029100U 13.546950
5 50.738900 o 4.427000 9.858900
Means W%{M "1 13.668323
S.D. 9 0111 ¢ 4.884007

e AR ST ey e gy oo

Sample No. Tensile Properties
Tensile Strength (MPa) | Elongation to break (mm) Toughness (J)

1 49.564500 4.079900 9.725400

2 56.234900 5.029100 13.546900

3 25.630800 2.301600 2.664300

4 37.949800 3.170100 5.463300

5 32.555800 2.776000 4.171100
Means 40.387160 3.471340 7.114200
S.D. 12.453870 1.088519 4.454967
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Table C - 10 Raw data of ultimate tensile strength, elongation to break, and toughness of 5
minutes UV/O, treated PET yam/epoxy composites

Sample No. Tensile Properties
Tensile Strength (MPa) | Elongation to break (mm) Toughness (J)

1 66.637100 4.989600 18.626260

2 60.074300 4.376200 14.972250

3 41.435500 3.664200 7.215260

& 51.870900 3.821500 10.529800

5 68.322700 4.642600 - 16.826534
Means 57.668100 4.298820 13.634021
S.D. 11.145157 554961 4.683538

Table C - 11 Raw data of ultimate tens\ﬂel !
minutes UV/O; treated PET yara/gpoxy compo

elongation to break, and toughness of 10

Sample No. —  aTont erties
Tensile Stren ), ﬁon@hon%k (mm) |  Toughness (J)
1 633 7 15.565000
2 60:074300° 4 /71 \ 4.37620 14.972300
3 612210007 77/ = | 40107000, 13.894700
4 55.350400 =T '_:.."" \ 5.227100 16.952600
5 56964300 _- -" "4 253500 11.683200
Means 59.31 - L A}L 4.419360 14.613560

S.D. 3.5414 v - 4 470357 1.975399
Table C - 12 Raw data of uUltimate tansile th, el\ggtion to break, and toughness of 2

minutes UV/air + Os treated PET yarm/epoxy compe

Sample No. Tt
Tensile Strength‘(MP'ar ng Toughness (J)

1 50:300200 9.812740

2 55800 4.710855

3 26 287300 4.425800

& 56:756900 4 870400“ 13.048870

5 45.383500 o 3.438200 7431100
Means ﬂw_& | M 7.885873
S.D. A 2 4000 * " 1 ﬂ 3.627293

e R SRR Sy e

Sample No. Tensile Properties
Tensile Strength (MPa) | Elongation to break (mm) Toughness (J)

1 64.169600 6.166800 18.784557

2 52.786000 5.004000 11.937987

3 66.078000 6.862800 25.524080

4 57.937300 6.397800 19.086890

5 65.088100 6.144200 19.365500
Means 61.211800 6.115120 18.939803
S.D. 5.682663 .685025 4.811577




Table C - 14 Raw data of ultimate tensile strength, elongation to break, and toughness of 10

minutes UV/air + Oj treated PET yarn/epoxy composites

Sample No. Tensile Properties
Tensile Strength (MPa) | Elongation to break (mm) Toughness (J)

1 55.051400 5.289000 14.680768

2 50.738900 4.427000 9.858900

3 65.088100 6.144200 19.365500

4 63.723500 7.938700 30.566470

5 67.298100 6.371300 22.581600
Means 60.380000 6.034040 19.410648
S.D. 7.116005 1.312562 7.875865

Sample No. ‘ : i
Tensile Strength-(MPz Iormaﬂun-h.gg@k (mm) |  Toughness (J)
1 46.14924 /Tl BN 9.870144
2 61482726" ./ // ) 312000 10.957109
3 45.383518 41532000, 8.874338
4 453830184 f J4I- 28 \,4!335035 9.371089
S 48,24253 7 4267261 9.497921
Means 49.328818F J'* 15 4021526 9.714120
S.D. 6.8945 ' “ o .Qsﬁg . .780866

minutes UV/O; + O3 treated PE

yémfeboxy o
Sample No. 2nisil
Tensile StreJth‘(MP’ar : Toughness (J)
1 %88071 20.458093
2 Q 22.712653
3 .; 48317 23.973176
4 64:469558 8. 485922 - 22.936700
5 65.088071. 0./6.144185 N 19.365354
Means 65.: |4 4] 21.889195
S.D. 15883 e 84" " " ¥ 1.906315

T ey

Sample No. Tensile Properties
Tensile Strength (MPa) | Elongation to break (mm) Toughness (J)
1 45.383518 3.438190 7.431090
2 60.074279 4.298307 14.992267
3 65.085609 6.376538 22.104888
4 65.088071 6.144185 19.365354
5 60.074279 4.376189 14.997312
Means 59.141151 4.926682 15.778182
S.D. 8.088825 1.274549 5.563191
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