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LAMPIRAN

Lampiran 1

Hasil Perhitungan Kerapatan Massa

F2 | Mu(g) | Ma(g) | p (g/em’)
1 4,05 3,53 1,124936
2 4,12 3,6 1,122128
3 4,06 3,54 1,124528
4 4,08 3,56 1,123719
5 4,02 3,5 1,126174
Max: 1,126174 Mean: 1,124297
Min: 1,122128  Std. 0,001502
F3 | Mu(g) | Ma(g) | p(g/cm’)
1 4,08 3,56 1,123719
2 4,17 3,65 1,120188
3 4,21 3,69 1,118673
4 4,06 3,54 1,124528
5 4,13 3,61 1,121735
Max: 1,124528 Mean: 1,121769
Min: 1,118673  Std. 0,002424
F4 | Mu(g) | Ma(g) | p (g/em’)
1 5,4 3,67 1,442698
2 5,64 3,91 1,414327
3 5,38 3,65 1,44523
4 5,54 3,81 1,425714
5 5,41 3,68 1,441442
Max: 1,44523 Mean: 1,433882
Min: 1,414327  Std. 0,013349
F5_| Mu(g) [Ma(g) [ p(g/em’)
1 5,76 4,03 1,401409
2 5,67 3,94 1,411024
3 5,51 3,78 1,429247
4 5,62 3,89 1,416558
5 5,56 3,83 1,423389
Max: 1,429247 Mean: 1,416326
Min: 1,401409  Std. 0,010811
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Lampiran 2

Hasil Uji Tarik

Sampel F1:
Test Certificate

Plastics Tensile Test

J1080466pttePP C pvdf
ASTM D638 Iv
Yield stress
Yield strain
Strain at Break
Comment
Test No BNo a b E M Y Y "B Comment
mm mm GPa MPa MPa % % o
34 PP-1 3.090 5.940 0.767 23.44 23.44 7.680 568.1
91 PP-3 2.900 5.800 0.825 25.16 25.16 7.735 476.9
92 PP-4 2.860 5.800 0.862 25.67 25.67 7.246 587.8
93 PP-5 2.870 5.800 0.837 26.57 25.71 7.476 697.3 o
Mean: 2.930 5.835 0.823 25.21 24.99 7.534 582.5
Minimum: 2.860 5.800 0.767 23.44 23.44 7.246 476.9
Maximum; 3.090 5.940 0.862 26.57 25.71 7.735 697.3
Std.dev.: 0.108 0.070 0.040 1.316 1.066 0.222 90.49
W(0.95) %: 5.865 1.909 7.781 8.306 6.788 4.691 24.72
Values: 4 4 4 4 4 4 4
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Sampel F2:
Test Certificate

Plastics Tensile Test
...J1080115 Material.............. ..PP EPDM C

ASTM D638typelV Tested on......... .2008-11-27

abd Kondisi Uji..................... 23.40C, RH 62%
Parameterset,........
Legend
BNG:cosvnssiniy Batch number Y Yield stress
a. ...Thickness |
E.. Fmax................ Maximum load
™ Comment.......... Comment

Test No BNo a b E M by "y "B Fmax  Comment

——————— mm_ mm _ GPa _ Mpa — MPa % % KN

23 PP50% EPDM C-2 2.060 6.170 1.224 10.92 10,92 2,160 3.845 0.135
24 PP50% EPDM C-3 1,980 6.130 1.402 13.18 13.18 2.100 3.066 0.160
25 PPS0% EPDM C-4 1.960 6.080 1,153 10.28 10.28 2,428 2.769 0.122
26 PP50% EPDM C-5 2.010 6.080 1.265 11.09 11.09 2.428 4.091 0.135

~— — 27PPSO%EPDMC6  1.940 6090 &;CiD_'u-m 2172 3054 0139
1145 )

Mean; 1,978 6.110 1.289 11,45 2.258 3.365 0.138
Minimum: 1.940 6.080 1.153 ) 10,28 2.100 2.769 0.122
Maximum; 2.010 6.170 1.403 13.18 13.18 2.428 4.091 0.160
Std.dev.: 0,029 0.03% 0.111 1.106 1.106 0.158 0.570 0.014
W(0.95) %: 1.797 0.800 10,66 11.99 11.99 8.684 21.02 12.25
Values: 5 5 5 5 5 5 5 5
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Sampel F3:
Plastics Tensile Test

()1 | S 11080115 Material..........c............PP EPDM C

Teststandard.................. ASTM D63BtypelV Tested on.. ..2008-11-27

TO8BRE o scovimssansvssssnsnnis@DO Kondisi Uji....... ....23.40C, RH 62%

Testing machine.............AGS-G

Pretension......... L0001 N

Gripped length 65 mm

Test speed 1.. ...0 % -> 5 mm/min

Directory........... ....J1080466pttePP C pvdf

Parameterset. ....ASTM D638 IV

Legend

BNo.................. Batch number

5 :

b.

"M..coiirerriinnnnn TENSHlE strength

Test No BNo a b E "™ i Y "B Fmax Comment
§ mm mm__ GPa MPa MPa % % kN

28PP50% EPDMC2-1 1.890 6.100 1.456 13.63 13.63 2.481 4,229 0.157
29PP50% EPDMC2-2 1.820 6.050 1.377 12.94 12.94 2.286 3.670 0.142
31PP50% EPDMC2-4 1.870 6.110 1.435 13,59 13.59 2.197 3.001 0.155
32PP50% EPDMC2-5 1.860 6.020 1.363 13.19 13.19 2.335 3.9%4 0.148

- 33PPS0% EPDMC2-6  1.890 6.090 1366 12.86 12.86 2,423 3.466 0.148

Mean: 1.866 6.074 1.399 13.24 13.24 2.344 3.672 0.150

Minimum: 1.820 6.020 1.363 12.86 12.86 2.197 3.001 0.142

Maximum: 1.890 6.110 1.456 13.63 13.63 2.481 4.229 0.157

Std.dev.: 0.029 0.038 0.043 0.358 0.358 0.112 0.476 6.03E-3

W(0.95) %: 1.917 0.773 3.819 3.352 3.352 5.924 16.10 4.990

Values: 5 5 5 5 5 5 B 5
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Sampel F4:
Plastics Tensile Test
Order NO......ooveiniiiiinnns 11080466 MAtEEIAL i PP EPDM C3
....ASTM D638typelV Tested on... ....2008-0463 1 - 28
Kondisi Ujl.........ccccoenneens 22.10C, RH 62%
0 % -> 5 mm/min
........................................ J1080466pttePP C pvdf
.................................. ASTM D638 IV
Batch number Tensile strength
Thickness ..Strain at Break
i .Maximum load
E-Modulus Comment.......... LComment
Test No BNo a b E "M "B Fmax Comment
) mm mm GPa MPa % kN
35PP14%EPDMC3-1 2.020 6.540 1.449 7971 1.308 0.105
36PP14%EPDMC3-2 1.880 6.710 1.480 8.922 1.307 0.113
37PP14%EPDMC3-3 1.990 6.090 1.631 8.540 1.159 0.103
39PP14%EPDMC3-5 1.960 6.510 1.604 8.350 1.073 0.107
P 40PP14%EPDMC3-6 1.950 6.830 1.405 8,120 1.320 0.108
Mean: 1.960 6.536 1.514 8.389 1.233 0.107
Minimum: 1.880 6.090 1.405 7.971 1.073 0.103
Maximum: 2.020 6.830 1.631 8.922 1.320 0.113
Std.dev.: 0.052 0.281 0.099 0.372 0.112 3.44E-3
W(0.95) %: 3.322 5.341 8.103 5.508 11.22 3.980
Values: 5 5 5 5 5 5
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Sampel F5:
Plastics Tensile Test
Order NO.....ccoooo e J1080466 Material........ ; ..PP EPDM.C4
Teststandard. ................. ASTM D638typelv Tested on. ..2008 i-28
Tester oo abd Kondisi Uji..ccoveivercining 22.10C, RH 62%
Testing machine. ............ AGS-G
Pretenslon:. ... osemsmas D.01 N
Gripped length. 65 mm
Test speed 1...........oves 0 % -> 5 mm/min
DIFECIONY s, . 11080466pttePP C pvdf
Paramieterset. ... osmmnnmininii ASTM D638 IV
.................. Batch number M. Tensile strength
......Thickness Bl S Strain at Break
..... Width Friiax e Maximum load
...................... E-Modulus Comment...........Comment
Test No BNo a b E M "B Fmax Comment
) . ) mm mm GPa MPa % kN
41PP14%EPDMC4-1 2.010 6.930 1.410 7.868 1.362 0.110
43PP14%EPDMC4-3 1.940 6.450 1.297 7.536 1.232 0.094
44PP14%EPDMC4-4 2.000 6.720 1.471 7.634 1.214 0.103
45PP14%EPDMC4-5 2.040 6.380 1.471 7.714 1.116 0.100
__ 46PP14%EPDMC4-6 2,060 6.630 1.434 7552 1043 0103
Mean: 2.010 6.622 1.417 7.661 1.183 0.102
Minimum: 1.940 6.380 1.297 7.536 1.043 0.094
Maximum: 2.060 6.930 1.471 7.868 1.362 0.110
Std.dev.: 0.046 0.219 0.072 0.136 0.121 5.51E-3
W(0.95) %: 2.830 4.115 6.284 2.203 12.63 6.704
Values: 5 5 5 5 5 5
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Lampiran 3
Hasil Uji Tekuk

Sampel F1:

Test Certificate

Flexural Test

J1080466 Material.........cccceneirinnnnn PP
...ASTM D790 Tested on ....2008-12-10

abd Kondisi Uji.........ccovnennne 240C,RH56%

Testspeed 1.......ccooceeee 0 % -> 1.729 mm/min

| X Hoa000000000000000000 Support span
Ef..... E-Modulus

B ooy Flexural strength
Test No BNo a b Ls Ef "M
mm mm mm GPa MPa
87 PP -1 4.070 12.23 65.12 1.126 40.33
88 PP -2 4.070 12.07 65.12 1.233 41.84
89 PP -3 4.050 11.72 64.80 1.131 40.45
90 PP -4 4.050 12.04 64.80 1.177 41.76
91 PP -5 4.050 11.86 64.80 1.123 41.80
Mean: 4.058 11.98 64.93 1.158 41.24
Minimum: 4.050 11.72 64.80 1.123 40.33
Maximum: 4.070 12.23 65.12 1.233 41.84
Std.dev.: 0.011 0.198 0.175 0.047 0.774
W(0.95) %: 0.335 2.047 0.335 5.075 2.330
Values: 5 5 5 5 5
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Test Certificate

Sampel F2:

Order No..........cvveeen.. J1080466

Test Standard.... w ASTM D790

Tester......ccooevieeeeeiens abd

Testing machine............. AGS-G

Test speed 1., 0 % -» 1,708 mm/min

DIrECtOrY.....oveeeeies e J1080466ftPP C pvdf

Parameterset....................co..........astm d790

Legend

BNo.................. Batch number

bovrii . Width

Test No BNo a b

. _ ~mm mm
22 PP50EPDM C-1 4,000 11,71
23 PPS0EPDM C-1 4.000 12.01
24  PPSOEPDM C-3 4.000 11.07
25 PP50EPDM C-4 4.000 11.95

26 PP50EPDMC-5 4000 1180

Mean: 4.000 11.71

Minimum: 4.000 11.07

Maximum: 4.000 12.01

Std.dev.: 0.000 0.376

W(0.95) %%: 0.000 3.986

Values: 5 5

Ls

—_mm _

64.00
64.00
64.00
64.00

6400

64.00
64.00
64.00
0.000
0.000

5

Flexural Test

Kondisi Uji.......

83

.................... PP C EPDM

....2008-11-27
cerereneninnn. 230C,RH61%

........ Support span

....E-Modulus

....... Flexural strength

"M
MPa

23.97
24.32
25.12
25.03
23.96

24.48
2396
25.12
0.563
2.856

5
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Sampel F3:
Flexural Test
Order Now...........cviviine J1080466 Material o nanansis PP50 EPDM C2
Test Standard.................ASTM D790 Tested on... ...2008-11-28
Tester v wammnans: abd Kondisi Uji.....................23.30C, RH60%
Testing machine.............AGS5-G
Test speed L........ocevenns 0 % -> 1.674 mm/min
DIreCtory.....ceeeeeeeeereee e rrerasneaanns J1080466ftPP C pvdf
Parameterset...........ccceveeecieneinien, astm d790
Legend
BNG: v, Batch number Support span
[, Thickness E-Modulus
B.cosciimimaminiiavica NN Flexural strength
Test No BNo a b Ls Ef "M
- mm mm mm GPa MPa
32 PP50EPDMC2-1 3.930 11.86 62.88 1.904 20,17
33 PPSOEPDMC2-2 3.920 11.99 62.72 2.229 21.25
34 PP50EPDMC2-3 3.920 12.04 62.72 1.962 18.92
35 PPSOEPDMC2-4 3.920 11.87 62.72 1.632 18.94
B 36 PPS0EPDMC2-5 3.920 12,08 62,72 1.671 18.21
Mean: 3.922 11.97 62.75 1.880 19.50
Minimum: 3.920 11.86 62.72 1.632 18.21
Maximum: 3.930 12.08 62.88 2.229 21.25
Std.dev.: 4.47E-3 0.099 0.072 0.242 1.207
W(0.95) %: 0.142 1.031 0.142 15.98 7.684
Values: 5 5 5 5 5
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Sampel F4:

Test Certificate

Flexural Test

85

11080466 Matelal. PP50 EPDM C3
....ASTM D790 Tested on..... ....2008-11-28
abd Kondisi Uji..................... 23.30C,RH60%
Testing machine............. AGS-G
Test speed 1. 0 % -> 1.725 mm/min
J1080466ftPP C pvdf
astm d790
.................. Batch number ESERETS. . ... Support span
+evennnen Thickness Efx ....E-Modulus
boviiiinn.. Width "M.. ....Flexural strength
Test No BNo a b Ls Ef "fM
_ mm _mm . mm = GPa  MPa
37 PPSOEPDMC3-1 4.020 12.32 64.32 1.543 5,219
38 PPS0EPDMC3-2 4.040 12.42 64.64 1.878 9.542
39 PPSOEPDMC3-3 4.040 11.75 64.64 1.843 11.78
40 PP50EPDMC3-4 4.040 12,23 64.64 1.587 9.217
41 PPSOEPDMC3-5 4.040 1187 6464 1663  9.584
Mean: 4.036 12.12 64.58 1.703 9.868
Minimum: 4.020 11.75 64.32 1.543 9.217
Maximum: 4.040 12.42 64.64 1.878 11.78
Std.dev.: 8.94E-3 0.292 0.143 0.151 1.083
W(0.95) %: 0.275 2,993 0.275 10.99 13.62
Values: 5 5 5 5 5
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Sampel F5:
Order NO............couveve.. J1080466
Test Standard................ ASTM D790
Tester i vmaannnnn abd
Testing machine............. AGS-G
Testspeed 1..................0 % -» 1,704 mm/min

Test Certificate

J1080466ftPP C pvdf
astm d790

Material
Tested on
Kondisi Ui

Flexural Test

86

................... PP C EPDM

2008-11-27
230C,RH61%

Support span
E-Modulus
Flexural strength

Test No BNo a b Ls Ef “fM

y " mm _mm_ mm GPa MPa

27 PP%EPDM CcI-1 4,030 12.56 64.48 2.376 16.32

28 PPSOEPDM CZ2-2 4.060 12.38 64.96 2.878 17.55

29 PPSOEPDM CZF-3 4.120 11.84 65.92 2.647 17.50

30 PPSOEPDM CZ-4 4,020 12.18 64.32 1975 17.47
31 PPS0EPDM CZ-5 - 3.990 11.54 63.84 2.760 18.05
Mean: 4.044 12.10 64.70 2.407 17.38
Minimum: 3.990 11.54 63.84 1.375 16.32
Maximum: 4.120 12.56 65.92 2.878 18.05
Std.dew.: 0.049 0.412 0.789 0.606 0.637
W(0.95) %: 1.513 4.223 1.513 31.26 4.552
Values: 5 5 5 5 5

Universitas Indonesia

Analisis sifat mekanik..., Muhammad Hatta Adam, FT Ul, 2008



87

Lampiran 4

Hasil Uji Konduktivitas Listrik

Data konduktivitas listrik:

6 (S/cm), S = Siemen = 1/0hm
Frekuensi (Hz) F2 F3 F4 F5

0.1 1.450E-02 6.588E-04 1.467E+01 2.500E+00
1 1.450E-02 6.600E-04 1.208E+01 2.472E+00
10 1.450E-02 6.599E-04 1.142E+01 2.468E+00
20 1.450E-02 6.629E-04 1.093E+01 2.464E+00
30 1.451E-02 6.614E-04 1.041E+01 2.465E+00
40 1.450E-02 6.612E-04 1.009E+01 2.444E+00
50 1.451E-02 6.607E-04 1.007E+01 2.450E+00
60 1.451E-02 6.616E-04 9.827E+00 | 2.447E+00
70 1.451E-02 6.614E-04 9.662E+00 | 2.408E+00
80 1.452E-02 6.620E-04 9.505E+00 | 2.409E+00
90 1.452E-02 6.622E-04 9.016E+00 | 2.418E+00
100 1.452E-02 6.616E-04 8.909E+00 | 2.423E+00
200 1.453E-02 6.632E-04 8.976E+00 | 2.413E+00
300 1.454E-02 6.643E-04 8.875E+00 | 2.402E+00
400 1.454E-02 6.637E-04 8.626E+00 | 2.394E+00
500 1.454E-02 6.637E-04 8.472E+00 | 2.398E+00
600 1.454E-02 6.641E-04 8.360E+00 | 2.396E+00
700 1.455E-02 6.638E-04 8.238E+00 | 2.394E+00
800 1.456E-02 6.641E-04 8.220E+00 | 2.397E+00
900 1.456E-02 6.644E-04 8.124E+00 | 2.393E+00
1000 1.456E-02 6.643E-04 8.049E+00 | 2.393E+00
2000 1.456E-02 6.638E-04 8.009E+00 | 2.394E+00
3000 1.457E-02 6.652E-04 7.888E+00 | 2.441E+00
4000 1.457E-02 6.659E-04 7.812E+00 | 2.437E+00
5000 1.457E-02 6.655E-04 7.746E+00 | 2.440E+00
6000 1.458E-02 6.650E-04 7.686E+00 | 2.440E+00
7000 1.458E-02 6.667E-04 7.636E+00 | 2.441E+00
8000 1.458E-02 6.645E-04 7.578E+00 | 2.439E+00
9000 1.459E-02 6.658E-04 7.509E+00 | 2.442E+00

10000 1.459E-02 6.663E-04 7.448E+00 | 2.438E+00

20000 1.461E-02 6.669E-04 7.456E+00 | 2.445E+00

Universitas Indonesia
Analisis sifat mekanik..., Muhammad Hatta Adam, FT Ul, 2008



88

Data konduktivitas listrik (lanjutan):

6 (S/cm), S = Siemen = 1/0hm
Frekuensi (Hz) F2 F3 F4 Fo6
30000 1.460E-02 6.672E-04 7.349E+00 | 2.437E+00
40000 1.460E-02 6.680E-04 7.356E+00 | 2.422E+00
50000 1.461E-02 6.693E-04 7.259E+00 | 2.398E+00
60000 1.462E-02 6.695E-04 7.205E+00 | 2.379E+00
70000 1.462E-02 6.696E-04 7.122E+00 | 2.344E+00
80000 1.462E-02 6.695E-04 6.976E+00 | 2.311E+00
90000 1.463E-02 6.709E-04 6.558E+00 | 2.276E+00
100000 1.463E-02 6.711E-04 6.570E+00 | 2.236E+00
6 (S/cm) rata-rata | 1.456E-02 6.646E-04 8.607E+00 2.413E+00

Konduktivitas listrik rata-rata:

6 (S/cm)
F2 F3 F4 F5
0.01456 0.0006646 8.607 2.413

Kurva hubungan konduktivitas dengan frekuensi:

1.5
1.0 4
0.5 A

0.0 4

——H1
O Y |} Nmas F O
] S S S —&—H3

I T E e bt
I A R
D25 e
L3 e

-3.5 T T T T T T T

-2 -1 0 1 2 3 4 5 6
Log f (Hz)

Log ¢ (S/cm)
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