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APPENDICES

APPENDIX A Temperature profiles of colored PMMA sheets with 0.15%
AIBN
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Figure Al Temperature profiles of transparent sheets with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.



47

120
[ = Time[min.] vs EXP.1
I —— Time[min.] vs EXP.2

100 4 = Time[min.] vs EXP.3

80 -

60 A

Temperature (°C)

20 A

0 50 100 150 200 250 300

Time (min)

Figure A2  Temperature profiles of P-018 sheets with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure A3 Temperature profiles of P-102 sheets with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure A4 Temperature profiles of P-115 sheets with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure A5 Temperature profiles of P-136 sheets with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure A6 Temperature profiles of P-137 sheets with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure A7  Temperature profiles of P-235 sheets with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure A8  Temperature profiles of P-302 sheets with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure A9 Temperature profiles of P-327 sheets with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure A10 Temperature profiles of P-348 sheets with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure Al Temperature profiles of P-373 sheets with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure A12 Temperature profiles of P-422 K sheets with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure A13 Temperature profiles of P-433

sheets with the different type and

concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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APPENDIX B Temperature profiles of colored PMMA sheets with 0.038%
ADVN
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Figure BL Temperature profile of transparent sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B2 Temperature profile of P-018 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B3  Temperature profile of P-102 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B4 Temperature profile of P-115 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B5 Temperature profile of P-136 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B6 Temperature profile of P-137 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B7 Temperature profile of P-202 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B8 Temperature profile of P-212 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B9  Temperature profile of P-235 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure BIO Temperature profile of P-302 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure BIl  Temperature profile of P-327 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B12 Temperature profile of P-348 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B13  Temperature profile of P-373 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B14 Temperature profile of P-402 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B15 Temperature profile of P-422 K sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Temperature profile of P-433  sheet with the different type and

concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Temperature profile of P-502 sheet with the different type and
finitiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B18 Temperature profile of P-522 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B19  Temperature profile of P-531 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B20 Temperature profile of P-814 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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Figure B21 Temperature profile of P-993 sheet with the different type and
concentration of initiator polymerized and annealed at 60°c and 120°c, respectively.
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APPENDIX ¢ Molecular weight average of 5 mm thickness PMMA sheet

Molecular weight average was measured by gel permeation chromatography.
These results run by National Metal and Materials Technology Center (MTEC).

Instrument; GPC, Waters 150-CV

Test conditions:

Eluent; Tetrahydrofuran, Flow rate 1.0 ml / min
Injection volume: 100 (il, Temperature 30°c

Column set; Plgel 10 pm mixed B 2 columns

MW resolving range 500-10,000,000
Polymer standard: ~ Polystrene
Calibration method:  Polystyrene standard calibration (MW 5,460-1,290,000)
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Figure CI' GPC result of sample 5 mm thickness PMMA sheet with ADVN 0.015%
polymerized at 60°C.
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Auto-3cated Chromatogram
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Figure C2 GPC result of sample 5 mm thickness PMMA sheet with ADVN 0.018%
polymerized at 60°C.,
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Auto-Soated Chromatogram
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Figure C3 GPC result of sample 5 mm thickness PMMA sheet with ADVN 0.022%
polymerized at 60°c.
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Figure C4 GPC result of sample 5 mm thickness PMMA sheet with ADVN 0.015%
polymerized at 60°c and annealed at 120°c.
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Figure C5 GPC result of sample 5 mm thickness PMMA sheet with ADVN 0.018%

polymerized at 60°c and annealed at 120°c.
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Figure C6 GPC result of sample 5 mm thickness PMMA sheet with ADVN 0.022%
polymerized at 60°c and annealed at 120°c.
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APPENDIXD  Surface hardness of the selected samples in Scale-M unit.

Table DL The surface hardness of 5 mm thickness with 0.015%, 0.018%, and
0.022% ADVN polymerized at 60°C and annealed at 120°c

ADVN 1 2 3 4 5 6 ! 8 9 10

0151 373 380 369 396 374 405 389 419 376 380
oism 510 529 528 530 545 548 528 508 516 517
022f1] 693 690 677 658 713 679 662 700 7Ll 663
0152 101.0 1015 1021 1021 1019 1024 1025 1025 1029 1014
018[2] 101.6 1018 1027 103.0 101.6 1028 1023 1025 1031 103.1
022\2] 1014 1016 1021 1039 1016 1023 102.0 1019 1021 1022

Table D2 The surface hardness of 8 mm thickness with 0.008%, 0.011%, and
0.013% ADVN polymerized at 60°C and annealed at 120°c

ADVN 1 2 3 4 5 6 ! 8 9 10
008 1] 46.8 434 435 420 460 454 450 459 434 468
1 Oiim 625 601 650 605 607 675 709 725 64.6 641
013m 856 888 897 887 895 88.0 862 888 888 847
008[2] 1043 103.6 103.0 1039 1028 103.9 1042 1033 1046 104.2
011 2] 1021 1022 1023 1032 1021 1027 1028 1031 1029 1033
0132 1015 1019 1031 1017 1022 101.4 1019 1022 1008 101.6

Table D3 The surface hardness of 10 mm thickness with 0.004%, 0.006%, and
0.008% ADVN polymerized at 60°c and annealed at 120°c

ADVN 1 2 3 4 5 6 ! 8 9 10

004[1] 365 343 344 369 327 328 361 322 346 338
006m 453 439 435 450 43.0 436 482 454 439 465
008[1] 688 69.0 691 719 737 705 675 727 714 700
,004[2] 99.6 1003 102.7 1005 100.7 101.6 1003 1001 1023 1011
0062 1024 1031 1034 1031 1026 1019 103.0 1031 103.6 1017
0082 1003 1007 1011 1002 1000 1032 1017 99.3 1010 1012
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Table D4 The surface hardness of 3 mm selected colored samples with 0.15% AIBN
polymerized at 60°c and annealed at 120°c (the first experiment sample)

1 2 3 4 5 6 1 8 9 10
P000 975 981 986 971 975 974 971 968 971 968
P018 975 977 975 976 97.9 982 992 983 962 982
P102 957 96.7 965 97.0 96.6 96.6 97.0 969 969 96.9
PI15 974 973 966 969 971 973 960 973 961 96.4
P136 983 98.0 974 98.0 984 99.0 974 972 97.0 96.6
P137 95.6 96.6 954 957 959 961 956 96.6 958 953
P235 964 954 973 966 963 962 971 984 962 963
P302 97.2 963 977 981 984 983 981 981 983 981
P325 946 949 951 955 958 944 931 958 944 933
P348 97.0 966 968 973 971 96.6 96.4 96.7 960  96.2
P373 99.3 984 982 998 992 997 972 99.2 989 949
P422K 959 947 945 945 955 96.0 948 954 953  95.6
P433S 971 97.0 968 969 968 971 971 97.0 972 96.8

Table D5 The surface hardness of 3 mm selected colored samples with 0.15% AIBN
polymerized at 60°C and annealed at 120°C (the second experiment sample)

1 2 3 4 5 b 1 8 9 10
P000 96.1 974 973 971 974 981 972 981 98.0 977
P018 95.6 947 956 958 959 966 954 954 951 9538
P102 98.0 97.6 985 994 994 996 986 979 979 98.6
PI1 15 98.2 974 967 976 973 978 976 97.6 971 972
P136 955 958 964 961 955 955 956 96.0 954 967
P137 97.6 97.2 969 966 968 971 963 965 971  96.7
P235 965 963 967 975 97.0 976 975 972 978 977
P302 96.9 96.8 965 965 965 963 968 965 96.2 959
P325 963 96.4 968 971 967 971 974 974 968 974
P348 98.0 975 987 987 987 981 984 983 98.8 98.0
P373 963 961 967 969 97.0 974 973 973 973 975
P422K 965 96.2 961 960 960 960 97.0 966 965 959
P433S 981 977 969 979 982 973 975 98.0 98.2 98.0
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Table D6 The surface hardness of 3 mm selected colored samples with 0.15% AIBN
polymerized at 60°c and annealed at 120°c (the third experiment sample)

1 2 3 4 5 6 1 8 9 10
P000 969 971 96.6 963 97.0 965 963 961 970 964
P018 959 958 962 957 961 979 955 961 955  96.3
P102 97.1 984 976 965 96.8 963 975 983 99.2 98.2
Pl 15 973 976 97.0 972 975 979 975 974 977 971
P136 96.8 965 97.0 972 96.8 971 975 97.0 984 974
P137 97.3 971 970 973 972 977 972 98.0 977 976
P235 96.0 962 96.2 961 955 962 96.6 96.0 965 959
P302 98.6 969 966 97.0 969 981 992 979 971 967
P325 975 982 988 979 977 973 975 978 974 978
P348 96.1 969 96.0 971 961 962 962 97.1 969 949
P373 96.6 978 962 986 966 971 985 967 96.7 96.6
P422K 963 97.0 987 96.0 967 964 969 964 963 964
P433S 956 961 952 956 942 964 967 963 96.2 96.0

Table D7 The surface hardness of 3 mm selected colored samples with 0.038%
ADVN polymerized at 60°C and annealed at 120°C

1 2 3 4 5 6 1 8 9 10
P000 98.1 98.0 989 99.4 990 984 987 983 989 994
P018 98.7 98.6 9867 987 984 981 982 975 983 983
P102 97.9 977 97.0 983 979 974 974 973 965 96.9
PI15 96.7 982 983 98.4 987 977 972 974 993 96.7
P136 969 98.0 972 979 989 988 981 987 988  98.6
P137 975 975 98.0 96.4 969 985 978 961 976 974
P202 1006 1003 99,5 1011 100.0 98.8 1005 100.4 100.4 1003
P212 99.6 101.0 999 1016 99.7 99.7 100.7 1020 99.6 1021
P235 98.3 988 1000 96.2 958 974 1003 972 975 978
P302 98.7 986 982 984 985 981 983 982 986 991
P327 96.7 975 967 975 984 975 974 976 981 98.2
P348 975 971 967 969 976 984 975 975 974 969
P373 975 981 979 971 987 978 978 971 974 981
P402 96.1 1012 99.6 963 914 96.0 968 962 101.1 997
P422K 971 965 992 984 988 942 973 96.2 974 959
P433S 964 981 982 995 972 984 988 976 967 972
P502 99.3 1001 101.6 1004 983 1003 1005 101.3 1013 100.6
P522 99.6 101.1  99.6 949 959 1019 1012 98.8 986 99.9
P531 97.9 1002 1004 1011 1006 99.0 982 992 100.0 1019
P814 99.1  99.9 1007 99.0 98.7 1001 98.8 1005 99.8 997
P993 99.6  99.2 1004 100.7 1006 99.7 1016 995 99.7 101.2
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APPENDIXE  Impact resistant of the selected samples in kJ / m2unit.

Table El The impact resistance of 3 mm selected colored samples with 0.15%
AIBN polymerized at 60°C and annealed at 120°C

1 2 3 4 5 6 1 8 9 10
P000 201 199 215 193 206 197 223 203 202 186
P018 173 188 181 210 198 211 226 128 192 196
P102 234 216 206 182 193 220 225 183 207 185
PI15 195 198 183 169 165 166 179 177 156 20.2
P136 204 221 205 185 188 189 192 195 188 184
P137 165 209 202 146 171 139 207 19.0 184 191
P235 196 192 215 201 211 187 214 206 202 179
P302 222 221 210 199 209 222 214 210 179 222
P325 196 188 200 216 194 203 191 180 198 185
P348 180 112 208 139 220 185 188 181 167 186
P373 20,6 21,1 250 205 221 194 210 190 126 171
P422k 215 200 189 215 195 17.0 206 195 195 186
P433S 176 186 199 181 195 197 185 207 218 194
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Table E2 The impact resistance of 3 mm selected colored samples with 0.038%
ADVN polymerized at 60°c and annealed at 120°c

P000
P018
P102
Pl 15
P136
P137
P202
P212
P235
P302
P327
P348
P373
P402
P422K
P433S
P502
P522
P531
P814
P993

18.3
18.9
20.8
18.8
18.2
215
215
23.4
20.4
16.9
15.0
15.7
21.6
19.7
174
16.9
194
17.2
21.6
18.8
13.8

2
20.0
20.5
21.6
14.7
18.8
16.5
171
16.7
18.6
19.6
19.5
17.5
17.3
18.3
15.5
18.5
18.2
23.3
19.9
14.2
14.7

3
16.4
21.6
18.8
194
16.8
21.4
18.2
22.0
19.1
18.7
18.4
15.6
21.0
19.0
18.8
19.2
215
21.4
19.9
154
19.5

4
18.7
215
19.3
16.8
18.9
22.0
21.0
14.5
17.3
20.4
15.9
19.2
20.2
18.1
18.3
22.1
18.3

et
16.0
16.7

21.1
21.0
20.7
18.0
18.1
20.5
16.2
18.7
19.6
21.4
17.5
18.8
19.7
17.4
19.9
17.0
18.9
145
20.3
1

18.5

15.7
15.6
20.9
19.0
21.5
19.0
20.0

17.0

19.3
16.1
16.0
19.6
18.9

20.9

18.2
17.4
19.6
19.5
22.1
20.0
19.5

17.5

16.9
17.9
14.9
20.3

19.6

17.2
16.0
20.3
20.9
22.3
17.7
20.5

17.8

17.2
26.3
21.2

26.1

194

16.0
17.2
20.4
198
22.2
175
22.0

152

22.4
22.2
23.9

21.0

10

16.7
18.9
18.4
21.1
18.5

14.5
18.9

16.6
17.5

19.7
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