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LAMPIRAN

Lampiran 1 Tabel pengujian material ESO-NSIAT 0% filler

TABEL PENGAMATAN MULTI AGING TIRUAN IKLIM TROPIS

103

ESO-NSIAT 0%
o vari Lues Ketehalan | _Berat tamsi Sudut Kontak Kondist Ruang

A d W RV oL oR T RH

& o © om O O T O O T OO g [ 0 [ om
0 10/03/2023 49 2,64 15,6171 50,2 0,08 287 100‘7‘ o7 36‘0‘ 947 93'8| 33, 292‘4‘ EER) 28 66 1851
1 11/03/2023 49 2,64 15,6804 50,9 0,18 26 121‘2‘ 11;%2‘3‘ 1167 109.5) 1041:2‘6 1024 28,7 78 18.45
2 12/03/2023 49 2,64 15,6593 50,7 0,26 31 103‘2‘ 10;076‘5‘ 9.5 104,6' 103‘9‘ 1008 294 57 19.03
3 13/03/2023 49 2,64 15,6552 495 031 72 109‘9\ 10;057‘7\ 1049 110,5' 102, 295‘7\ 1065 289 60 18.23
4 14/03/2023 49 2,64 15,6671 46,3 0,29 82 112‘8‘ lOélll‘E‘ 940 1125' 102135‘7‘ 04 289 57 18,34
5 15/03/2023 49 2,64 15,6728 496 033 11 128‘0‘ 113%3‘7‘ 1105 103'1| 95‘4‘ 1024 285 63 18,14
6 16/03/2023 49 2,64 15,6589 52,4 0,24 79 95‘6‘ 103035‘4‘ 1014 96.2] 97]600‘1‘ 9438 285 63 18,14
7 17/03/2023 49 2,64 15,6486 55,8 0,28 10 101‘9‘ 8, 28‘2‘ 954 100,5' 100, 37‘4‘ 1029 242 66 18,44
8 18/03/2023 49 2,64 15,6626 58,1 0,14 10,6 103‘8‘ %, 36‘5\ 9.2 105'2| 102124‘9‘ 985 273 80 18,53
9 19/03/2023 49 2,64 15,6431 59,3 0,14 132 98‘4‘ 98134‘3‘ 94.] 93'6| 961603‘9‘ 922 249 2 1823
10 20/03/2023 49 2,64 15,6512 57,2 0,13 215 103‘2‘ 102973‘1‘ 1018 1020) 100133‘9‘ 961 245 64 18,28
11 21/03/2023 49 2,64 15,6393 57,7 0,24 25 1006 D]]:DBSQ 984 97'A| 951;2‘9‘ 942 247 67 18,59
12 22/03/2023 49 2,64 15,6417 56,5 0,07 20 105‘8‘ 948‘2\ 97.3 109,3' 105129‘4‘ 9,0 269 7 18,47
13 23003/2023 29 264 15,6270 553 022 | 25 97| miof‘a‘ 963 1094 _1058] 973 5 67 1854
14 24/03/2023 49 2,64 15,6181 55,6 0,22 32 92‘4‘ 99132‘7‘ 1017 941' 104‘9‘ 1108 252 63 18,49
15 25/03/2023 49 2,64 15,6254 54,2 0,14 16 1024 102918‘7 1053 98.4] 10118085 984 44 74 18,24
16 26/03/2023 49 2,64 15,6124 55,1 0,12 8 103‘7\ 10;069‘7\ 97.3 94'0| 96‘7\ 1082 247 66 18,16
17 27/03/2023 49 2,64 15,6137 55,5 0,15 44 98‘7‘ 10;122‘9‘ 1040 105'0| 110‘4‘ 962 24,7 69 18,39
18 28/03/2023 49 2,64 15,6250 56,1 0,14 16 105‘3‘ 100914‘2‘ 1008 101'3| 991601‘2‘ 944 24 69 18,10
19 29/03/2023 49 2,64 15,6092 54,8 0,18 37 107‘6[ 99, 22‘4[ 9.5 93]' oL 33‘7‘ 1060 264 72 1843
20 30/03/2023 49 2,64 15,6058 56,7 0,09 243 111‘0\ 104956‘11\ 1060 104'9| 9, 791“4\ 1028 215 82 18,37
21 31/03/2023 49 2,64 15,6058 56,7 0,14 218 98‘4‘ 99122‘6‘ 9.3 106'4| 103‘0‘ 9.1 263 67 18,19
22 01/04/2023 49 2,64 15,6062 56,8 0,14 16 93‘6‘ %, 26‘3‘ 1056 110'2| 103 :8‘3‘ 1024 251 69 1823
23 02/04/2023 49 2,64 15,6011 57,6 0,10 14 96‘5‘ 99, 24‘4‘ 1089 104'3| ) :8‘4‘ 1004 26,2 70 18,13
24 03/04/2023 49 2,64 15,5948 57,2 0,16 18 103‘0\ 102967‘6\ 107.3 92,5' 103‘5\ 1029 24 67 1817
25 04/04/2023 49 2,64 15,5909 56,5 0,15 224 108‘0‘ 102907‘3‘ 1008 104'1| 103, 598‘2‘ 1082 26,6 65 18,20
26 05/04/2023 49 2,64 15,5944 56,3 0,28 40 99‘4‘ 103(233‘8‘ 1LY 94'0| 1001((;3‘5‘ 1024 26,6 65 1821
27 06/04/2023 49 2,64 15,5913 56,3 0,16 24 10A‘3‘ 10;101‘0‘ 9.7 102'4| 97 599‘3‘ 913 24 60 18,12
28 07/04/2023 49 2,64 15,5804 55,1 0,26 40 57‘4‘ 100915‘2‘ 1075 90,2' 7 152‘0‘ 1002 26 63 18,14
29 08/04/2023 49 2,64 15,5763 56,6 0,27 41 106‘9‘ 19021‘00 \ 1039 923 | 9324 ‘ 9.2 253 59 18,42
30 09/04/2023 49 2,64 15,5810 56,8 0,18 25 111‘1‘ 102961‘0‘ 1056 102'6| %, 586‘5‘ 974 256 60 1829
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Lampiran 2 Tabel pengujian material ES1-NSIAT 5% filler

TABEL PENGAMATAN MULTI AGING TIRUAN IKLIM TROPIS

EST-SIAT

No Hari Luas Ketebalan | Berat ital i i Sudut Kontak Kondisi Ruang

A d w C [ R [ Rv oL or t RH_|_H

hd hd (cm) A @m) -] @ -] @[ ©m-[em-| -] O O] O O] - (C) -| (%)-| (Jam-
0 10/03/2023 49 321 | 17,6384 | 408 | 009 | 6 %5.2] 97993‘9] s 929] 593’“ 982 6 | 1851
1 11/03/2023 49 sz | wesm | a2 | oo | 17 1060 10192“” 1069 1100] 387'6| 27 pg7 78 | 1845
2 12/03/2023 49 21 | 17685 | 432 | oss | a4 | 2204l 101;)(;8‘ w14 sod] 101303'5| 1051 294 57 | 1003
3 13/03/2023 49 s2r | 1ess | 4as | oo4 | 10 | 100l 101;)%9] s04] 107.9] 101912,3| 1097 589 60 | 1823
4 14/03/2023 49 szr | 16755 | ass | oz | 16 il 11152‘6‘ 183 1119 1&333*5' 0L 559 57 | 1834
5 15/03/2023 49 321 | 176845 | 429 | 049 | 18 126.9] 121722‘” 127.0] 1248 121212'11 L2714 55 63 | 1814
6 16/03/2023 49 s21 | 176696 | 455 | oo | 178 |22l 11141?2] 1030 127.4] 11130;'7| 1089 585 63 | 1814
7 170312023 49 szr | 176675 | s0s | ozs | w0 |—ioadl 101;)2‘2‘ 1004]  116] 10180(7)*0| 1054 542 66 | 1844
8 18103/2023 49 321 | 176833 | 505 | 013 | 23 108.3] 101%‘9‘ 1038] 1139 1015‘;'4] DY 73 80 | 1853
9 19/03/2023 49 321 | 16107 | sae | oor | e 2l 101;‘21‘61 FEET MEFENT| 29;,1| 1209 249 72 | 1823
10 2000312023 49 szt | 176858 | so4 | ozs | 28 |10l 111321‘2] s31[ 1074] 101912,1| 1023 5 64 | 1828
1 2110312023 49 sz | wetes | s1s | oz | s 100 1(31;";‘“ 115] 1052 101702'11 10694 547 67 | 1850
12 2210312023 49 321 | 176829 | so | os | o |08l 11101(;‘4‘ u27] 1108] 111011'3| 10880 269 7 | 1847
13 23/03/2023 9 s21 | 167 | aea | oz | 26 |02l 101813‘1] 1029 1117 13?’“ 1L 53 67 | 1854
14 2410312023 49 sz | 1ess | 4on | oz | 45 |04l ulfg‘ﬂ 1233 1013] 101702*9| 165 555 63 | 1849
15 2500312023 49 321 | 176765 | 497 | 015 | 62 116.2] 111513‘” 1164 1279] 1117“;'8] L4944y 74 | 1824
16 26/03/2023 49 21 | 176608 | 408 | oz | 42 | 2040l 101(?;5] 172 1007 mlfﬁ*ﬂ 1035 947 6 | 1816
17 2710312023 49 s2r | 17es0s | 49 | oo | a |—2008] 1113231‘ 1166 1138] 11131;'3| 1168 547 69 | 1839
18 28103/2023 49 321 | 176845 | 50 | 012 | 33 1165 111(?2‘” 1101 1107 10792'01 LAY oy 69 | 1810
19 20/03/2023 49 321 | 176755 | 497 | 016 | 55 u18.4] 11141‘;‘7‘ 12| 152 nlzoz;.zl U5 264 72 | 1843
20 3000312023 9 s21 | 17676 | 505 | oo | 242 U2 101;24] 1053 106.6] 10171‘;*3| T 75 82 | 1837
21 310312023 49 sz | 163 | so9 | oas | a5 105l mlgi“” 1105]_1105] 101:‘;'11 10831 553 67 | 1819
2 01/04/2023 49 321 | 1es3 | soe | oss | o |—2088] 11142:31‘4‘ uss 1] ullléﬁl 107 251 69 | 1823
23 0210412023 49 szt | 176190 | s14 | ogs | 13 |21 11101;‘81 1005 117.1] 111623*4 126 552 70 | 1813
2 03/04/2023 49 s2r | 16ma1 | 489 | oas | 285 | ikl 101??‘3‘ 1038] 102.] 101712'3| 10981 5 o7 | 1817
2 04/04/2023 49 321 | 176719 | 498 | 016 | 31 1074] 10191:“” w068 1284] 111;)2.21 1024 266 65 | 1820
2 05/04/2023 49 s21 | 1em89 | so | ozs | 75 |—2ordl 101;)3‘6] FEPE MEFENT| 1113%1' 165 66 65 | 1821
27 06/04/2023 49 s2r | 16785 | 485 | oas | 12 |18l 101713‘3‘ s84[ 1055] 1[)17%7' 10301 o 60 | 1812
28 0710412023 49 321 | 176873 | 504 | 021 | 45 111.9] 10152‘61 1063 1076] 101802'11 100 56 63 | 1814
29 08/04/2023 49 a2t | 176538 | so7 | ozs | sz |00 1 . [ 1054 | 1173 | 18 [IFEEEH PN 59 | 1842
30 09/04/2023 49 szr | wems | s | oz | s |10l 11141;‘5] 1054 116.7] ulel‘i*ll 156 556 60 | 1829
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Lampiran 3 Tabel pengujian material ES2-NSIAT 10% filler

TABEL PENGAMATAN MULTI AGING TIRUAN IKLIM TROPIS

ESZSIAT
o - Luas Ketebalan | Berat [apasitan] Resistansi Sudut Kontak Kondisi Ruang
A d w C [ Rs [ Rv oL or t RH | H
(cm) (mm) @ @) [©m[om]| ) [ ) [ (O [CHNCH NG 0 (%) | (Jam)
0 10/03/2023 49 201 | 165003 | 44 | 008 | 18 93] 92932'91 oLol  950] 96‘15'9[ B2 3 66 | 1851
1 11/03/2023 49 201 | o565 | 456 | oor | 2 | 1028l 10s3[ eaal o[ sa3[ eool 78 | 1845
1004 930
982] 1166] 994 1041] 1128 109,6
2 12/03/2023 49 201 | 165536 | 468 | 033 | 33 Toic o 294 57 | 1003
1053 1142] 1075 1008] 1129] 1044
3 13/03/2023 19 201 | 165525 | 47 | 022 | 33 T T 289 60 | 1823
4 14/03/2023 49 201 | tesser | 411 | oso | 14 |28l U20[ 1010l 118S[ 1207 1047y 57 | 1838
1099 1146
5 15/03/2023 9 201 | teser2 | 457 | oaz | 33 | 2342l 1009 1036l 1286] 121 960 g 63 | 1814
1159 1153
6 16/03/2023 49 201 | tess0z | 476 | ote | 15 |—2t08l 148[ 102a] 1222] 1047 1003 g 63 | 1814
13 09,1
7 17/03/2023 29 201 | 165453 | sa7 | o8 | 18 | 1088l u27l sovol ore[ 1087 22f 66 | 1844
1078 106.2
1058  1160] 996] 1036] 1182] 96,8
8 18/03/2023 49 201 | 165656 | 55 | 014 | 216 oh T 273 8 | 1853
17,1] 1160 1134] 1180[ 1221] 1048
9 19/03/2023 49 201 | 165521 | s58 | 008 | 92 e Tine 29 72 | 1823
1133] 1009 1003[ 117,3[ 1009 1021
10 2000312023 49 201 | 165632 | 547 | 025 | a1 T T 25 6a | 1828
1108] 1183] 1160[ 101,3[ 1091 1166
11 2110312023 49 201 | 165582 | 533 | 020 | 16 Tion o 27 67 | 1859
12 2210312023 49 201 | 165046 | s27 | oas | 45 |27l ULl il 1120] 10s[ masl 77 | 1847
1141 1123
13 23/03/2023 49 201 | tesszr | s2 | oz | 43 | tie€l 1004l w0l 1120] usa[  eedl 67 | 1854
1114 108.2
14 2410312023 49 201 | tesa3 | s11 | oz2 | 20 | i€l 1008[ 1062 1155] 1oss[ 048] o, 63 | 1849
10,2 1096
15 25/03/2023 19 201 | 16576 | 520 | 014 | es |24l 107l o7 107 1127 s, 74 | 1824
1104 1113
16 26/03/2023 9 201 | tesae7 | s21 | oar | 20 |20l 1osS[ 1287 1166] 104l uasl . 66 | 18,16
09,1 1118
17 2710312023 9 201 | 16567 | 516 | oas | 20 |—20r6l US4l 100s] 1256] 100z 18 . 60 | 1839
1072 09,2
18 28/03/2023 29 201 | 1es6ts | su4 | o012 | s |1t 1000 1052 1130[ isg] il 69 | 1810
1085 12,9
1114 106,8] 1100] 1091] 1025 1124
19 2910312023 9 291 | 16589 | 518 | 017 | 55 Toog e 2.4 72 | 1843
1182 1021] 1118 1058 101,9] 1176
20 3000312023 49 291 | 165488 | 539 | 008 | 185 e T 275 82 | 1837
2 310312023 49 291 | 16536 | 526 | oas | 2o | 1Sl 14l 1007] 1242] 1a2o[ eaql g, 67 | 1819
129 1139
2 01/04/2023 49 201 | tesson | saz | osa | 35 | 1002l toea[ oeal iize[ tood[ 022 60 | 1823
1065 108.1
2 0210412023 49 201 | 165506 | sa9 | o1s | 17 | 1008l U4l teaal 1osa] iz merl 70 | 1813
1157 1184
1064] 1180 97,3 1028] 1134 932
2 0310412023 49 201 | 16582 | 527 | 018 | 18 T T 2 67 | 1817
1146]  1103[ 1020 1060 1197] 974
2 0410412023 49 201 | 16584 | 519 | 016 | 34 o0 oo 266 65 | 1820
2 0510412023 49 201 | tessor| s2 | ozs | 75 | 2204l u20[ omsl 1153[ 1009[ o4l 65 | 1821
1102 1035
27 06/04/2023 19 201 | 16507 | 533 | o8 | 25 |—Lil 109971'8‘ ur7]  1004] 11802'4[ 182y 60 | 1812
28 0710412023 9 201 | tesees | s1e | oz2 | 25 |odl 1160[ 1009l 1127 1002 187l 4 63 | 1814
1092 25
29 08/04/2023 49 201 | tesaea | 517 | ozs | s 127 [ 1087 [ 1168 | 1124 [ 1082 [ 1136 253 59 | 1842
1127 1098
30 09/04/2023 9 201 | 16s5es | s2s | oz | 45 |17 1115;5} 1255] 112.7] 111302'7\ 1221 56 60 | 1829
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Lampiran 4 Tabel pengujian material ES3-NSIAT 15% filler

TABEL PENGAMATAN MULTI AGING TIRUAN IKLIM TROPIS

106

ES3SIAT

No Hari Luas Ketebalan | Berat ital i Sudut Kontak Kondisi Ruang

A d w C Rs Rv OL OR t RH H

(cm) (mm) | @ | (pF) | (Ohm) | (Ohm Ol OO [GHNGH NG Q) (%) | (am)
0 100372023 49 201 |169138| 448 | 009 | 13 o2] 92015'4 g7zl 40| 91096'61 8400 8 | 66 | 1851
1 11/03/2023 49 201 |169632| 469 | 016 | 265 o7 10101;'“ R T 9;002,6| 886 27 | 78 | 1845
2 1200312023 49 201 |169s3s| 475 | oas | e | Ll “110;5[ 1213 11a4] 11192,3[ 1284 294 | 57 | 1003
3 1300312023 a9 201 |16s28| as2 | o027 | 162 208l 111511'2‘ 1200 1149] 11162§'B| U258 289 | 60 | 1823
4 1410312023 a9 201 |16ses| 433 | om0 | 17 200l 10181;'2‘ 1080] _1024] 1&;2"5' 1053 259 | 57 | 1834
5 15/03/2023 49 201 |1696a6| 457 | o042 | 105 | 1248l 111512'7‘ 1069|123 lllfg'll 1008 255 | 63 | 1814
6 16/03/2023 49 201 |1604ss| 478 | o020 | a1 |2l 11141;'@ to0] 1117] 101:[;"‘1 US4 5 | 63 | 1814
7 1710312023 49 201 |169026| 548 | 028 | 283 | 1190 “1812'6[ 194l sie] 111722,6| 10670 242 | 66 | 1844
8 1810312023 49 201 |w6gser| sa1 | 013 | 20 | 1088l 101913'0‘ 1064 _104.5] 1&;23[ 1087 275 | 80 | 1853
9 19/03/2023 a9 201 |16oms| ses | oor | sz 142l 1f§*2‘ u6d] 1109] 1112133' US040 | 72 | 1823
10 200312023 49 201 |16se1| sas | o024 | 28 | —iidl 11192‘;'4‘ 1230 1085 12102;'4' 1268 545 | 64 | 1828
1 2110312023 49 201 |160475| s57 | o024 | 26 |12t 152‘;'4‘ 1062 113 111613'” 18 547 | 67 | 1859
12 221032023 29 201 |169530| 532 | 016 | 32 1105] 11121?2\ tois] 117.7] ulzlgﬂl 99 269 | 77 | 1847
13 2310312023 49 201 |160m3| s27 | 022 | 102 | 1132 “132?6[ 1063 100.4] 101813'4' 10690 245 | 67 | 1854
14 2410312023 49 201 |16ss7| 517 | oz | e |23l 1312*2‘ 1145 1207] 1&;";"' 1028 250 | 63 | 1849
15 25/03/2023 a9 201 |160464| sie | ou4 | 22 |22l 121023'8‘ 16| 1194] 121012,z| 12600 4y | 7a | 1824
16 26/03/2023 49 201|168 sso | oz | 42 1058l 162‘;'5‘ uril 110 111£'3| 148 507 | 66 | 1816
17 2710312023 49 201 |16040| sa2 | ono | a5 | —iodl 11131‘;'9l toss] 1133 11120%91 U39 547 | eo | 1830
18 28/03/2023 49 201 |160ass| sa7 | o1z | s5 | —t2idl 1117“;'“ 155 113] uljg'ol U500 4 | 69 | 1810
19 2010312023 49 201 |wewr2| s39 | 017 | eo |10l “1503,'7‘ 1241 1247] 111£g,7| U200 264 | 72 | 1843
20 3000312023 49 201 |160s6s| 547 | oo | 43 2088l 111525'6‘ 157 1140] 11141;,z| U 75 | 82 | 1837
2 3110312023 a9 201 |16s70| 557 | o5 | 40 |10l 1131‘;'2‘ 1100 1280] 11121;'” T4 263 | 67 | 1819
2 0110412023 49 201 |160414| sa7 | o3 | 215 130l 11;’(9)'7‘ 175]_1063] lolgg'sl LS8 251 | g0 | 1823
23 0210412023 49 201 |160307| s59 | o2 | 40 |—2008l 111521'()} 114g] 100.1] 111522'81 U5 260 | 70 | 1813
2 0310412023 29 201 |1608a| sas | o | s |13l 111423'7[ 1086] 1107 111212'7| 38 oy | o7 | 1817
2 0410412023 49 201 |169250| 539 | 016 | so | 102l “111‘3'8‘ 1159 112g] 111333[ U388 266 | 65 | 1820
2% 0510412023 a9 201 |16943| 543 | o026 | so | —Lifl 111212'3‘ ua2l 1130] 111112'7| 1064 266 | 65 | 1821
27 06/04/2023 49 291 |169576| 524 | 018 | 45 1155] 111411;.7\ 114,4]_108.2] ulgzﬂ 159 o, 60 | 1812
28 0710412023 49 201 |165es| 525 | o | 32 |15l 111713'7‘ 1204] 1074] 121022'” 123 55 | 63 | 184
29 08/04/2023 49 201 |169033| s34 | ozs | s | 126 e [ur2 | 1140 | 128 [2218 [ s | 50 | 1842
30 09/04/2023 49 201 |169296| 537 | 022 | 42 |28l “1923'9[ 1102 1229 12102;,z| 169 256 | 60 | 1829
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Lampiran 5 Tabel pengujian material ES4-NSIAT 20% filler

TABEL PENGAMATAN MULTI AGING TIRUAN IKLIM TROPIS

107

No Hari LtAas Kete:alan Bev:’at Ka@citarsi = = T o Sudut Kontak o - Kondi;i'fmng -
(cm) mm) | @ | (A ©m[oEm| [ O O Ol O 10 Q) (%) | (Jam) |
0 100372023 49 317 |10253| 524 | 000 | 8 %5.1] 92175'91 880 974 97138'61 89 58 | 66 | 1851
1 10/03/2023 a0 a7 |1og2s| ass | oae | 2ap |23 111;";'5' 1082 1116] 10;"81’7] B 267 | 78 | 1845
2 1210312023 a9 aur |oa6s| 468 | os | ss |—uodl 111813'3| 1208] 1163] 11;243'91 100 294 | 57 | 1003
3 13/03/2023 a9 at7 |1e06| ars | oz | 2 |2292 11152;3| 1055 1146] 111159'0‘ 1009 259 | 60 | 1823
4 14/03/2023 a9 a7 |1ese0| 425 | oz | 27 |2l 111222.s| 1048 1168] 11?85'4‘ 1094 559 | 57 | 183
5 15/03/2023 49 a7 |1ears| ase | ods | 2o |22 11170;'9| 1239 1113] 112047'2‘ 217 2e5 | 63 | 184
6 16/03/2023 49 a17 |1o200| 4se | oz0 | 2a | 2088 11612'81 1245 107.7] 11?:'41 139 g5 | 63 | 1814
7 1710312023 49 a1r |wo2ss| sas | oo | 282 |—udl 1117123' 74l 1004] 11},07"’4] 12630 200 | 66 | 1844
8 18/03/2023 a9 s |wawe| ssi | owo | s |12 111;3,3[ 11 121.0] s [ 152 5 [ g | 1889
9 19/03/2023 a9 317 |102077| 56 007 | 75 1ol 119139| 1254 1250] 121199'8‘ 1200 509 | 72 | 1823
10 200312023 a9 a7 ez ssa | ozs | 261 | 2108l 111712'8| 16| 1226] 1;133'2‘ 162 545 | 64 | 1828
1 2110312023 49 a17 |1os00s| ses | oz | ee |22 21322'2| 1232 1164] 12123”‘ 1202 547 | 67 | 1859
12 221032023 49 317 |193036| 541 o5 | 65 |24l 121422'5| 1212 1234] 122231'7] 1287 69 | 77 | 1847
13 2310312023 49 a7 |wozes2| s | oz | s |1l 12101‘;” 1259]  1214] 11;154’3] 1228 203 | 67 | 185
14 2410312023 a9 atr |1ezes| sas | 022 | 70 2208 112‘;"“ sa0] 1227] 123270'7‘ 188 255 | 63 | 1849
15 25/0312023 a9 atr |1ezom| sas | oas | 26 |22 1;2"*;'8' 1315 1253] 121224'5‘ 1220 4y | 7a | 1824
16 2610312023 49 at7 |1e2004] sa1 | oao | s |24 21522'6| 1250 1218] 112151'4‘ 162 507 | 66 | 1816
17 2710312023 49 a17 |1e02| sa1 | oao | a5 |ttt 111922'21 1160 114] 12(1)2381 163 547 | 6o | 183
18 28103/2023 49 a7 e8| 27 | o | s 2258 121;i'2| 1224] 1216] 12‘1,33'5] 1289 54 | 69 | 1810
19 2010312023 a9 anr |o2se8| sar | oar | a7 |1l 1119234 s1s0] 122.2] uizf'a] 1248 264 | 72 | 1843
2 3000312023 a9 at7 |1e2ees| sa7 | ooo | as |22 111912'4 1200] 1168] 1212;"7‘ 1228 75 | 82 | 1837
2 3110312023 a9 a17 |1e2808| sas | o1s | eo | 2158l 1151‘;'” 170 1213] 11?70'7‘ 12804 563 | 67 | 1819
2 01/0412023 49 317 |102844| 54 o1z | s |28l 12111:"" 1223 1330] 1211;15'“ 1268 251 | g0 | 1823
23 0210412023 49 317 |102853| 55 oa3 | a2l 12101211 ie4] 1180f 12‘1‘207'91 1264 565 | 70 | 1813
2 0310412023 49 317 |192816| 54 019 | 45 1259] 111913'3| ie4] 1228] 121133] 1224 oy | &7 | 1817
2 0410412023 49 s |waree| sz | o | 72 1ol 11192}7[ 1210 115.7] 121222'01 158 266 | 65 | 1820
2% 05/0412023 a9 at7 |1e2e14] sz | ozs | 120 22881 111812'” 1083 126.4] 123281'0‘ 154 266 | 65 | 1821
7 06/04/2023 a9 a17  |1e2e06| sas | o1s | es | 2238l 12122‘2'6| 1184] 1246] 122213'9‘ 1267 5 | 60 | 1812
28 0710412023 49 a7 |1ezew0| sas | oas | 17 2288l 121522'“ 1232 1266] 1;3“'“ U 56 | 63 | 184
2 0810412023 49 a7 |1e2m2| sae | oz | e |12231 1z [ 1277 | 1230 ol [1243 | o5 | 50 | 1842
30 09/04/2023 49 aur |woz768| sas | oz | sa |l 121222’” 1283] 1254] 12?18’5] 12030 256 | 60 | 1829
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Lampiran 6 Pengujian tegangan tembus material ES-NSIAT
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Lampiran 7 Pengujian partial discharge material ES-NSIAT

A. Tampilan Aplikasi Digital Partial Discharge

B. Pengujian Partial Discharge di Laboratorium Teknik Tegangan Tinggi

Optimized using
trial version
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Lampiran 8 Hasil pengujian FTIR material ES-NSIAT

A. Tabel dan Grafik Spektrum FTIR Sampel ESO-NSIAT 0%

] sHIMADZU
100
%T = .
: § s L 18 8 i
£ & 5 -
80 ] g E o
E 8
oo
5 : E : 3
il g i 3 §
&0 3 4
8
2 -
g i 4 g E h
8 g g 3 g
g i g
a0
- T
i P 5
20 g,
s - -
: L
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
ES.SNIAT 0 % tiem
Mo. Peak Intensity Corr. Intensity  Base (H) |Base (L) Area Corr. Area
1 37612 2309 27.195 |387.69 343,33 1486751 146484
2 405.05 24,8937 346355 4282 389,62 15,8667 £.0425
3 |460.99 51,351 21,5277 |474.49 430.13 82811 3.5823
4 487.99 56,9268 16831 514,99 476,42 6.1011 11.9846
5 530.42 93,5056 6.6813 [547.78 516.92 0.5565 |0.5808
& 15825 93,2864 6.114 597.93 569 0.4905 |0.4198
7 690.52 59,2922 403864 (72331 638.44 9.5054 9.382
8 798.53 21,4183 (776831 |B40.96 725,23 (30,1184 29.7048
9 866.04 71.3489 28.7017 902 69 |842.89 3.9772 3.9825
10 |a31.62 1957763 1.2212 1935.48 191812 0.2042 |0.0283
11 10242 55,3061 | 44,3955 106471 981,77 113871 1112928
1z [1101.35 |55.8033 43.6093 1138 1066.64 B.2063 |8.0235
13 [1159.22 91,6002 82365 11180.44 [1139.93 0.7638 0.735
14 121323 91,5624 8.3762 11228 86 1186.22 [o.7741 |0.7585
15 (1261.45 1352397 |64.8408 132317 | 1228.66 13,1283 113.1698
18 1409.96 35.2151 30.2558 1433.11 1342.46 18.1751 |7.3518
17 |1444 68 52,6029 8.9258 11504,48 1435.04 8.9322 |0.8686
18 |1627.92 51,6924 47.752 11753.29 1533.41 259235 25.3758
19 178B.01 189,343 9.9406 |1815.02 1755.22 1.7381 |1.5416
20 [1872.88 86,7343 113.0385 11901.81 [1832.38 23437 |2.2597
21 1948 1 60,0453 396734 |2023.33 |1903.74 11,9991 11.8758
22 2052.26 (76,4845 23.372 210241 | 2025.26 4.112 40612
23 2131.34 91 5245 8.1103 2169.92 |2104.34 1.2133 |1.1009
24 |2272.15 1952317 [1.4708 |2297.22 224128 0.9886 |0.1822
25 2499.75 72,0227 |28.0903 2536.39 |2449.6 3.6582 |3.7094
26 |2661.77 80.5638 19.747 |2882.63 2621.26 2.8602 |2.9455
27 | 2794.85 (Ta.0481 26.9076 28315 |2782.06 (4.6159 14,5082
28 29048 1363746 24 9803 |2924.09 283343 18.0494 |5.1738
29 | 2962.66 22,3034 |46.953 |3024.38 2026.01 3321 | 18.6052
a0 310154 193.482 2.9854 13145.9 3076.48 1.4586 |0.4232
3 343329 171.0509 14,521 |3450.65 3415.93 46888 |0.4582
3z |3650.96 62,5242 36.9376 |a732.26 3608.81 15,2268 [14.9919
33 3768.91 71.0679 28.854 380555 3734.19 5.831 5.8068

Date/Time; 7/17/2023 2:00:06 PM
No. of Scans;
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B. Tabel dan Grafik Spektrum FTIR Sampel ES1-NSIiAT 5%

(I sHIMADZU
g g » Bl g8 8L au 8 B - & LE
& a o= < & = 1 o
= i 13 9 a2 ¥
i =g & &
%T 2 % o
75
] 0
i
&l
A
: 6
a5
1
]
a0
2
g
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
ES.SNIAT 5 % em
Mo. Peak Intensity |Cor. Intensity  Base (H) |Base (L) (Area |Corr. Area
1 391.55 74,648 |24.907 |428.2 343,33 6.926 |6.722
2 |4B8.7 94.815 5.073 50728 432.05 0.919 |0.88
3 |518.85 199.357 0.354 |536.21 |507.28 10.055 |0.023
4 |553.57 199,433 [0.238 |565.14 536.21 0,053 l0.018
5 669.3 194.502 1.046 |675.09 |644.22 |0.479 |0.088
G |696.3 92,795 3.987 |729.09 (675,09 1142 10,489
7 T40.67 |98.526 |1.618 | 75417 731.02 0.063 |0.076
8 180239 32311 |67.608 |846.75 756.1 117447 [17.415
9 a71.82 91.646 8.254 90269 |846.75 0.341 0916
10 933.55 88,188 11478 84705 916,18 0129 10.079
11 968.27 87.614 12,359 |081.77 947,05 0.142 0.136
12 |1020.34 |58.612 |a1.3 | 1055.08 |981.77 6.924 |6.898
13 11101.35 |567.683 42116 114957 | 1056.99 18,611 19.53
14 |1158.22 |98.744 |1.088 |1188.22 1148.57 0.071 |0.057
15 11261.45 46,39 53.341 11300.02 11238.3 6567 |6.508
16 1313.52 99.108 0.836 |1327.03 1301.95 0.046 0.04
17 [1415.75 192,135 |3.902 11440.83 1354.03 .72 |0.662
18 |1448.54 94.437 l0.911 11494.83 |1440.83 0.785 l0.114
13 |1514.12 197.995 |1.529 |1529.55 |1494.83 10.193 |0.124
20 1543.05 88,581 10.923 11679.7 11529.55 047 10.09
21 |1827.82 |97.753 |0.361 |1633.71 1587.42 0.258 |0.029
22 |1681.93 199,427 0,481 116035 |1688.43 0,038 10,028
23 |1745.58 98.753 |1.083 |1764.87 |1726.29 0.113 |0.083
24 |1869.02 |99.369 10.48 188252 [1885.52 0.042 |0.024
25 1944.25 198,83 |0.556 |1960.89 1930.74 0181 0.064
26 |2063.83 199.488 0.247 |2083.12 2029.11 0.082 10.037
a7 2310.72 (96,843 2,323 | 2333.87 |12154.49 0.979 0.493
28 2499.75 189,285 |0.43 |2569.18 |2476.6 0.086 |0.031
29 |2663.69 199,532 10,246 |2688.77 2560.18 0.073 [0.016
30 2904.8 97.633 2.328 292987 |2873.94 0.228 0.226
31 12962 66 76.728 123.029 |3014.74 |2929.87 12.814 273
a2 13059.1 99,708 0.084 |a080.32 |3045.6 10,036 [0.005
3 3446.79 92.402 0.652 3516.23 3431.36 25 0.137

Date/Time; 7/17/2023 1:36:22 PM
No. of Scans;
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C. Tabel dan Grafik Spektrum FTIR Sampel ES2-NSIAT 10%

] sHIMADZU
= S5 e 8 % o8 &% 1 33y 5 5 8
% sefng § dg6 w8 ;[ 2 K| | (s | 8f
g - L L - g 8 B
B 5 £ §* &
%T g x 5
75
i
2
&0 ]
9
5 3
T8
45 5
g
30 ]
g
4000 500 3000 2500 2000 1750 1500 1250 1000 750 500
ES.SNIAT 10 % lem
MNo.  Peak Intensity |Cor. Intensity  Base (H) |Base (L) \Area Corr. Area
Al 383.83 68877 129.939 |428.2 1343.33 |8.458 19.024
2 147256 92.138 7.778 540.07 430.13 1.731 1.713
3 155936 199,54 0.397 |574.79 540,07 0.035 |0.029
4 |634.58 |97.591 2173 |640.37 |605.65 0179 10,186
5 £71.23 193,526 10,759 |675.09 640,37 0.574 |0.048
6 1696.3 192,043 3643 736,81 1677.01 11.248 [0.413
7 802.39 133.974 65.802 |B46.75 |738.74 117.123 17.038
8 (871.52 (81,354 |B.143 802 69 |B48.68 .02 10.901
3 921.97 97.765 1.694 1839.33 |904.61 0.178 |0.093
10 956,69 195,558 14204 987,55 939,33 0.458 |0.434
11 102034 6841 141,066 | 1060.85 987.55 7.922 773
1z [1101.35 |61.453 138.457 11153.43 |1082.78 B.ES1 |8.622
13 [1182.36 197.332 2438 11201.65 [1153.43 0.245 |0.207
14 11219.01 98.85 |0.807 11238.3 1201.65 0124 |07
15 |1263.37 |49.117 50.604 11305.81 |1238.3 6.291 |6.207
16 1342.46 98.929 1.397 11355.96 1327.03 0.045 0.085
17 |1419.51 191,56 13.848 |1442.75 1357.89 11.894 |0.756
18 1144854 93.479 10,143 1145433 11444.68 0.28 10,004
13 |1516.05 197.632 12,058 1153148 |1494.83 0221 |0.168
20 1653 96,626 0.42 11668.43 [1651.07 0.138 |0.022
21 |1708.93 198544 0.253 11730.15 1705.07 0,105 0013
22 1747.51 (87794 .70 176487 1173015 |0.206 10.13
23 1187095 98.135 |0.696 188638 [1859.38 0.161 [0.048
24 |1946.18 197444 |1.081 11984.75 11930.74 0.435 |o.124
25 |2054.19 198,53 11.003 |2106.27 |2027.19 |0.329 0.165
26 | 2306.88 g8.018 1.23 |2328.08 2179.56 (0.635 10.304
27 |2499.75 97,548 [2.329 |2563.4 |2481.17 0.272 0.254
28 2661.77 198.556 [1.315 2696.48 |2611.62 ‘0.225 |0.19
29 | 2794.85 189,093 10,945 | 2833.43 2785.92 ony 10.132
30 2906.73 184.571 2.758 2526.01 |2858.51 0.83% |0.255
31 |2964.59 |75.818 |21.666 |3045.6 |2927.94 13.623 [ERAE
2 13111.18 99.708 0.356 [3165.19 |3078.39 .02 |0.062
33 3448.72 8877 0.584 3514.3 3433.29 3.983 0.171

Date/Time; 7/17/2023 12:41:32 PM
No. of Scans;
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D. Tabel dan Grafik Spektrum FTIR Sampel ES3-NSIAT 15%

B sHIMADZU
100
e ik A2 p i io 8 L 83
o1 E gﬁigi EEgy 3 i g § h ﬂﬂﬁ
] H = = at
te R
80 3 g B &
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1 i
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&
20
4
g
4000 3500 3000 2500 2000 1750 1500 1250 1000 730 500
ES.SMIAT 15% 1icm
Mo. Peak Intensity Corr. Intensity  Base (H) |Base (L) (Area Corr. Area
1 389,62 |67.723 13167 43013 343,33 9,408 19,158
2 47256 Ba.777 10.045 50921 432.05 2 1.941
3 |555.5 |98.766 0.875 |580.57 536.21 0.143 |0.076
4 |621.08 199.62 0,292 5423 |607.58 0.041 0,035
5 669.3 92.402 |1.485 |675.09 6423 0651 10113
6 698,23 190.22 [5.211 [732.95 |675.09 11.651 l0.627
7 B00.46 121.769 |\ T7.644 (B46.75 | 748,38 23579 23.337
8 |871.82 187,599 [11.725 |906.54 |848.68 |1.482 [1.339
k) 954.T6 97.194 2.364 |974.05 |929.69 0.242 |0.157
10 [1020.34 |45.564 |54.480 11056,99 |974,05 [11.302 [11.207
11 [1099.43 146,302 52,601 11515 [10568.92 14,008 [13.595
12 | 1168.86 |96.585 |3.238 |1209.37 |1151.5 |0.332 0.303
13 [1261.45 |36.942 63.087 11298.09 [1238.3 8.188 |8.189
14 131352 88251 1.581 1328.95 1298.09 (0104 0.082
15 (141575 88022 5721 14389 1135017 264 10.969
16 1446 61 91.262 1.106 1149483 1440.83 1.124 0.107
17 (151219 |98.545 1.336 [1525.69 1496.76 0.107 |0.09
18 | 1548.84 99,125 0.133 |1570.06 154498 |0.061 10.008
19 | 1641.42 |95.718 |1.609 |1664.57 1629.85 |0.437 |0.123
20 [1743.65 198,541 [1.017 11761.01 [1720.5 0.156 |0.081
21 |1785.73 98,131 1.3 1818.87 1776.44 0.205 |0.103
22 |1867.08 199,456 10,619 1878.67 11853.58 0,023 |0.031
23 1917.24 99.504 0.348 1926.89 |1 B99.88 0.031 |0.02
24 |2314.58 196.382 |2.922 |2337.72 2185.35 |0.755 |0.418
25 2501.67 99.04 10.827 |2534.46 |2451.53 0129 0.104
26 | 2659.84 199.366 0.379 (2688 41 2625.12 0129 10,048
27 |2798.71 199,079 0516 |2835,36 |2767.85 0.199 0,078
28 2806.73 195,021 292 292801 |2873.94 0.6566 |0.285
29 |2962.66 |67.842 120,863 13039,81 2926.01 4675 |a.792
a0 312468 199.471 0.154 13151.69 310825 008 |0.015
Ell 3469.94 84.977 1.454 3510.45 3429.43 5.454 0317

Date/Time; 7/17/2023 1:28:08 PM
No. of Scans;

Resolution;

Apodization;
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E. Tabel dan Garfik Spektrum FTIR Sampel ES4-NSIAT 20%

£ SHIMADZU
£ 3e g 52§ 8. =8 dlL 2 2
" R LR B R B | RN :
Lk i 2 g gﬁ
P 5
%T g
75
E
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g . 8
60 § 5
E
45
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g
30
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
ES.SMNIAT 20 % 1lem
Mo. Peak Intensity |Cor. Intensity  Base (H) |Base (L) (Area |Corr. Area
1 372.26 66,899 |a2.49 422,41 |343.33 8746 18,505
2 47256 B9.045 11.114 534.28 426.27 2.695 2.751
3 |559.36 |98.14 |0.851 |574.79 534.28 n.228 |0.076
4 |669.3 191,868 [1.488 675.09 640,37 0.762 [0.128
5 696.3 190.704 3413 748.38 |877.01 1166 |0.362
G B800.46 141,339 |58.64 |B48.68 75031 114,955 14.944
7 869.3 192505 |7.64 B96.9 |850.61 0778 |0.801
8 925,83 198,256 11,038 (84705 914,26 0128 10,045
t:] 1020.34 B66.953 33.267 | 1055.06 | 985.62 5.664 |5.725
10 1099.43 70.326 |27.568 11139.93 | 1066.64 |5.985 15.347
11 [1159.22 198,976 0.491 11168.86 [1153.43 0.044 0.014
1z |1230.58 96,843 13.038 11238.37 |1205.51 015 10,156
13 1261.45 56,785 142,902 11301.95 |1238.3 G122 15,03
14 13183 88914 0.812 1330.88 1301.85 0.083 0.045
15 11411.89 194,985 4,713 1438.97 | 1383.67 0783 10,631
16 1454.33 98.181 1.653 147169 1436.97 0.155 0.13
17 [1514.12 97,039 11.878 11529,55 1492.0 10.314 10,155
18 11543.05 97.503 |1.352 |1587.42 |1529.55 10.303 l0.143
19 164721 196,439 11.837 16685 |1631.78 10.333 |0.149
20 |1697.36 98,654 10.256 [1726.29 [1691.57 0.5 |0.038
21 174385 198338 [1.347 1176101 1726.29 0.148 lo.1
22 |1869.02 98,52 10,794 11866.38 11853.59 0,144 |0.045
23 1946.18 97.483 1.158 1978.97 | 1924.96 0.473 10141
24 |2054.19 98144 10.928 |2108.27 2029.11 |0.454 |0.148
25 |2316.51 197.361 0.916 |2335.8 |2183.42 |0.798 0.016
26 |2499.75 197.324 1.932 |2536.39 2449.6 0.489 [0.211
a7 | 2659.84 98,347 |1.22 1272735 |2619.33 |0.385 0.194
28 2794 85 188594 11.264 2835.36 |2780.14 \0.242 l0.182
29 12904.8 194,627 2971 12828.01 2854.29 0.62 0,203
a0 2962 66 | 76.967 20.693 1302438 | 2826.01 13.593 |2.729
31 |3170.97 |99.023 [0.271 |3205.69 |3142.04 |0.23 |0.034
32 |3846.78 54,714 0.654 13483.09 |3427.51 1.425 [0.118
33 352395 95.56 1.108 3556.74 351045 0.658 0.08

Date/Time; 7/17/2023 12:29:42 PM
No. of Scans;
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Lampiran 9 Pengukuran berat material ES-NSIAT

Lampiran 10 Pengukuran kapasitansi material ES-NSIAT

Optimized using
trial version
www.balesio.com




116

Lampiran 11 Pengukuran resistansi material ES-NSIAT

A. Pengukuran Resistansi Permukaan

B. Pengukuran Resistansi volume
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Lampiran 12 Pengukuran sudut kontak material ES-NSIAT

A. Pengambilan Sudut Kontak

B. Pengukuran Sudut Kontak Menggunakan Software ImageJ
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