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Zwick I Roell

Test report

Test standard : ASTM D 638

Material : Epoksi + Kenaf

Notes : Tanpa Silica Fume

Machine data : Zwick Z020

Pre-load 3 0,1 MPa
Speed, tensile modulus 3 5 mm/min
Test speed : - mm/min
Grip to grip separation at the start position : 115,00 mm
Gage length, standard travel 250 mm

Test results:

E: Om Em OB € h b
Legend| No. MPa | MPa % MPa % mm mm
. 1 5220 | 499 | 1,1 499 | 11 35 | 13,16
B 2 5910 | 50,8 | 0,93 | 50,8 | 093 | 342 | 13,16
M| 3 (6060|537 |10 | 537 |10 |35 |1318
B 4 [ 5020 | 46,1 | 1.1 461 | 1.1 3,61 | 13,15
EEEEE| 5 [6640 | 515 | 084 | 51,5 | 0,84 | 3,32 | 13,08

Series graph:

6

o

Stress in MPa

Elongation in %

Statistics:

Series Et Om Em Op h b
n=5| MPa MPa % MPa % mm mm

x| 5770 50,4 0,98 | 50,4 0,98 |347 [13,15

s 656 276| 010 2,76 | 0,10 |0,1077| 0,03847
V [%] 11,37| 548 | 10,20 | 5,48 | 10,20 | 3,10 0,29
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Zwick I Roell

Test report

Test standard : ASTM D @38

Material : Epoksi T4% + Kenaf 25% + Mikrosilika 1%
Machine data : Zwick Z020

Pre-load : 01 MPa
Speed, tensile modulus : 5 mmymin
Test speed : 5 mmymin
Grip to grip separation at the start position : 11500 mm
Gage length, standard travel : BD mm

Test results:

Et T Em Ta Ee h b
Legend| Mo. MPa [ MPa % MPa % mm mm
[ I 5pe0 | 588 | 1.2 568 | 1.2 2,34 [ 1312
B > [so40 | 573 | 11 | 573 |11 | 323 |12.80
| - 5000 | 803 | 1.2 80,3 | 1.2 318 [ 1282
I 6740 | 538 [ 065 | 538 [ 085 [ 328 [ 12497
| G 6500 | 552 | 0.0 | 552 | O.80 | 224 [ 1288

Series graph:
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Elongation in %
Statistics:
Series E: Ty =7 Og Sg h b
n=5 MPa MPa % MPa %% mim mm
B G210 56.7 1 56.7 1.1 1325 12,98
B 390 245( 02| 245| 0,12 [D05831) 0.08840
W [%] 6.2 432 11,14 432[ 11,14 [1.78 D68
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Test report

Test standard : ASTM D 638

Material . Epoksi + Kenaf + Silica Fume

Notes : Ukuran Partikel Silica Fume 37 micron
Machine data : Zwick Z020

Pre-load 3 0,1 MPa
Speed, tensile modulus 5 5 mm/min
Test speed 3 2] mm/min
Grip to grip separation at the start position : 115,00 mm
Gage length, standard travel : 50 mm

Test results:

E: Om M Og €s h b
Legend| No. | MPa | MPa % MPa % mm mm
. 1 6260 | .62, 7 | 41 | 627 | 1 396 I 131
. 2 6160 | 581 | 1,2 | 581 | 12 | 3,16 | 13,19
. 3 7400 | 687 | 10 | 687 | 10 | 3,28 | 13,16
| 4 [7450 | 744 | 11 | 744 | 11 | 331 [ 13,07
BB 5 [5720[ 566 | 10 | 566 | 1,0 | 3,31 | 13,07

Series graph:
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Elongation in %
Statistics:
Series = Om Em Op €p h b

n=5| MPa MPa % MPa % mm mm

X |6600 64,1 | 1,1 641 |14 3,264 (13,12

s 780 \7,45 | 0,060 | 7,45 | 0,060 |0,06189| 0,05385
V [%] 11,83| 11,62 | 552 | 11,62 | 552 |1,90 0,41
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Test report

Test standard : ASTM D 838
Material : Epoksi 7T2% + Kenaf 25% + Mikrosilika 3%
Machine data : Zwick Z020

Pre-load : 01 MPa

Speed, tensile modulus : 5 mmmin
Test speed : 5 mmJmin
Grip to grip separation at the start position : 115,00 mm
Gage length, standard travel o 8O mm

Test results:

St T 7] Tz =1 h b
Legend| Mo MPa MPa % MFa % mm mm
[ I 8420 [ 828 [ 1.2 a2a [ 1.2 338 | 13.18
I >z |[co20 | 640 | Doo | ed9 | 089 | 323 [ 1347
| : 2000 | 808 | 0.4 | B0.8 | D.B4 | 318 [ 13,18
I 240 [ 527 [ 1.0 527 | 1.0 3,27 | 1284
| G 7540 | 583 | 0.6 | 503 | D.B6 | 332 | 13.18

Series graph:
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Elongation in %
Statistics:
Series E: Ty =T Og g h b

=5 MPa MPa k. MPa ko mim mim

B TO40 80.1 0.88 | 80.1 0.98 [ 3.278 13.12

H il 4,61 013 [ 481 0,13 | 0,077485) 0.1021
v %] 10,84| 7,67 | 13,68 | 767 | 13,88 | 2,37 0,78
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Zwick I Roell

Test report

Test standard : ASTM D 638
Mlaterial

Epoksi T0% + Kenaf 25% + Mikrosilika 5%

Machine data : Zwick 2020
Pre-load 0,1 MPa
Speed, tensile medulus <] mm/min
Test speed : <] mm/min
Grip to grip separation at the start position : 11500 mm
Gage length, standard travel 50 mm
Test results:

= T Em T Ee h b
Legend| Mo. MPa | MPa % MPa % i mm
N G020 | 477 | 088 | 477 | 088 | 332 | 1347
| 2 [4620 (483 | 11 [483 [ 11 | 353 | 1318
| : G870 | 473 | 087 [ 473 | 0BT | 3,12 | 13,01
| 4 |e&620 (450 | 078 [ 450 [ 078 | 316 | 1318
I 7250 | 470 | 073 | 470 | 073 | 320 | 1288

Series graph:
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Stassin MPa

10
Elongation in %
Statistics:
Series = T En g Ez h b
n=5 MPa MPa % MPa % mm mim
B 5280 47.2 087 | 47.3 0,67 3,284 |1341
5 1020 1,656 | 0,14 1.56 | 0,14 |0,1813| 0,1001
W [3] 168,256| 3.27 | 1657 | 3.27 | 1557 [4.91 0,78




2. Tabel Hasil Perhitungan Kuat Tarik Komposit Epoksi/Kenaf/Silica Fume

Epoksi/Ken Epoksi/Kenaf/Silica Fume
Murni 1% 3% 5%
No Spesimen Leba Leba Leba

Tebal [Lebar|Tebal . Tebal . Tebal .

mm | mm | mm | mm | mm | Mm | mm | Mm
Spesimen 1 | 3,5 | 13.2(3.34]13,1|3,38|13,23.32]13.2
Spesimen 2 | 3,42 | 13.2(3,23]112,9]3,23|13,2(3.,53] 13,2
Spesimen 3 | 3,5 | 13.2]3,18]12.9]3.,18 | 13,2 3,12 | 13

Spesimen 4 | 3,61 | 13.2(3.26| 13 |3.27|12,9]3,16| 13,2
Spesimen 5 | 3,32 | 13.1(3.24] 13 |3.32]13,2(3.29] 13

AVERAGE | 3,47 13,1325 13 |3.,28|13,1]3.,28] 13.1

STDEV 0.11 [ 0,04[0,06]009]0.08] 0.1 [0,16] 0.1
MAX 3.61 |113.2(334]13,1(3.38|13,2(3,53(13.2
MIN 332 [ 13.1]3,18[129[3.18[129]3.12] 13
Nilai Kuat Tarik o (MPa)
Fpoksi/Kena] Epoksi/Kenaf/Silica Fume
No Spesimen| .
Murm 1% 3% 5%
Spesimen 1 499 56,8 62.6 47,7
Spesimen 2 50.8 573 64.9 493
Spesimen 3 53.7 60.3 60.8 47.3
Spesimen 4 46.1 53.8 52.7 45
Spesimen 5 51.5 55,2 593 47
AVERAGE 504 56.68 60.06 47.26
STDEV | 2.7838822 [ 2.4488773 | 4.61443 | 1.5437
MAX 53.7 60.3 64.9 49.3
MIN 46.1 53.8 52.7 45




Nilai Regangan € (%)
Epoksi/Kenaf Epoksi/Kenaf/Silica Fume
No spesimen _
Murni 1% 3% 5%
Spesimen 1 1.1 1.2 1.2 0.88
Spesimen 2 0.93 1.1 0,99 1.1
Spesimen 3 1 1.2 0.84 0.87
Spesimen 4 1.1 0.95 1 0.78
Spesimen 5 0.84 0.99 0,86 0,73
AVERAGE 0,994 1.088 0,978 0.872
STDEV | 0,1121606 [0.11606033|0,14394443 (0,142021
MAX 1.1 1.2 1.2 1.1
MIN 0.84 0,95 0.84 0.73
Nilai Modulus Elastisitas E (GPa)
Epoksi/Kenaf] Epoksi/Kenaf/Silica Fume
No spesimen| _
Murni 1% 3% 5%
Spesimen 1 5,22 5.86 6.42 6.09
Spesimen 2 5,91 5,94 6,93 4,62
Spesimen 3 6,06 5,99 8.09 6,87
Spesimen 4 5,02 6,74 6,24 6,62
Spesimen 5 6,64 6,5 7.54 7.25
AVERAGE 5.77 6.206 7,044 6.29
STDEV | 0.65681047 | 0.3901026 | 0,7728066 [ 1,0241826
MAX 6.64 6.74 8.09 7,25
MIN 5,02 5.86 6.24 4,62




3. Tabel Hasil Perhitungan Daya Serap Air Komposit Epoksi/Kenaf/Silica Fume

Thickness Swelling 0 Jam
Murni 1%

No Spesimen| _Hasil Pengukuran {mm) | Min | Max | Average|standart Deviasi| No Spesimen| _ Hasil Pengukuran (mm) | Min | Max |average|standart Deviasi
1,00 3,37]3,36(3,36[ 3,34 [3,32] 3,32] 3,37 3,35 0,01789 1,00 3,30[3,28(3,33] 3,20]327[3,27]3,33] 3,29 0,02059
2,00 3,30]3,29(3,31[3,25[3,30] 3,25] 3,31 | 3,29 0,02098 2,00 3,33[3,31(3,30] 331|329[3,29[ 3,33 ] 3,31 0,01327
3,00 3,34]3,35(3,32(3,36[3,31] 3,31] 3,36 | 3,34 0,01855 3,00 3,37[335(3,35] 3,38|339[3,35] 3,39 3,37 0,01600

Rata-Rata Keseluruhan 3,33 Rata-Rata Keseluruhan 3,32
Standart Deviasi Keseluruhan 0,00133 Standart Deviasi Keseluruhan 0,00302
3% 5%

No Spesimen| _Hasil Pengukuran {mm) _[Min_[Max_|Average|standart Deviasi| No Spesimen| _ Hasil Pengukuran (mm) | Min | Max |Average|Standart Deviasi|
1,00 3,30]3,31(3,27(3,29|3,30] 3,27] 3,31 3,29 0,01356 1,00 3,32[3,31(334]|330]331[3,30[331] 332 0,01356
2,00 3,38]3,34(3,30( 3,34 |3,27] 3,27] 338 3,33 0,03774 2,00 3,35[3,33[3,32]331331[3,31] 335 3,32 0,01497
3,00 3,26]3,28(3,25[3,27]3,26] 3,25 3.28] 3,26 0,01020 3,00 3,33[3,28(330]331]336[3,28] 336 332 0,02857

Rata-Rata Keseluruhan 3,29 Rata-Rata Keseluruhan 3,32
Standart Deviasi Keseluruhan 0,01227 Standart Deviasi Keseluruhan 0,00677

Thickness Swelling 12 Jam |

Murni 1% |

No Spesimer] _Hasil Pengukuran (mm) | Min | Max [Averagestandart Devias No Spesimer] _Hasil Pengukuran (mm) Average|Standart Devias]
1,00 | 3,57]3,58] 3,58] 3,59 357 [ 357 | 58 00748 1,00 | 351]3,55[3,54]354] 3,55 3,51 [355| 354 01470
2,00 [358]357]356]359]358 358 | 001020 2,00 |353[352[351(351[351 3,52 0,00800
3,00 |3,58]350]357| 357359 356 | 003187 3,00 | 350]353[351[3,55[353 3,55] 352 0,01744

Rata-Rata Keseluruhan 3,57 Rata-Rata Keseluruhan 3,53
Standart Deviasi Keseluruhan 0,01091 Standart Deviasi Keseluruhan 0,00396
3% 5%

No Spesimer] _Hasil (mm) ] Min | Max [aver  Devias| No spesi Hasil Pengukuran (mm) _| Min | Max | Average|Standart Deviasi
1,00 | 3,41]3,45[3,47]348] 346341 348 | 345 | 000817 1,00 | 348[349]3,48]351]349 348 (351 349 0,01095
2,00 |3,49|3,45]3,47| 348329345 3,49 | 348 | 0014097 2,00 | 349]350[3,51[3,49[3,48[ 3,48 3,51| 349 0,01020
3,00 |346]348]342(349]350[ 342 3,50 | 347 | 002828 3,00 | 349]351|3,50(3,50[3,48]348(3,51] 350 0,01020

Rata-Rata Keseluruhan 3,47 Rata-Rata Keseluruhan 3,49
Standart Deviasi Keseluruhan 0,00557 Standart Deviasi Keseluruhan 0,00036
Thickness Swelling 24 Jam
Murni [ 19

No Spesimen] _Hasil Pengukuran (mm) | Min | Max e[Standart Devissi [No Spesimen] Hasil Pengukuran (mm) | Min | Max [ Average [Standart Devias
100 |362[362]3.60]364] 361360364 3,62 001452 100 |355[357]3s55]358] 358 355 [3s8] 357 0,01356
200 |359]360[359]359]361[359[3,61] 360 0,00825 200 [352[ 350354353354 350 [3sa[ 353 001497
300 |361]363|362]|361]362[361[363] 3,62 0,00779 300 |357|358]355]355]356] 355 [3s8] 356 001166

Rata-Rata Keseluruhan 361 Rata Rata Keseluruhan 355
Standar Deviasi Keseluruhan 0,00307 Standart Deviasi Keseluruhan 000135
I% 5%

No Spesimen) Hasil Pengukuran (mm) Min | Max |Average| Standart Deviasi No Spesimen| Hasil Pengukuran (mm) Min Max | Average |Standart Deviasi
100 |349]347]3a9]349] 350347350 0,00980 100 [350[352[350]351] 351 350 [ 352 ] 351 0,00748
200 |351]348[348]350[350[328[351 0,01200 200 |350[349]|348]349]351[ 348 [351] 309 0,01020
300 |3.48|351]350]349] 348 348351 0,01166 300 351|353 353]355]354[ 351 [3s5] 353 001327

Rata-Rata Keseluruhan Rata Rata Keseluruhan 351
Standart Deviasi Keseluruhan 0,00007 Standart Deviasi Keseluruhan 0,00236
— Thickness Swelling 36 Jam
Murni 1%

No Spesimer]  Hasil Pengukuran (mm) | Min | Max [average|standart Deviasi No Spesimen|  Hasil Pengukuran (mm) | Min | Max | Average [standart Devias
1,00 3,65 |3,63] 3,63 | 3,64]3,62] 3,62 3,65 | 3,63 0,01020 1,00 3,56 3,58]3,57] 357 [358[ 356 358] 3,57 0,00748
2,00 3,63 |3,65] 3,62 | 3,65[3,64] 3,62 3,65 | 3,64 0,01166 2,00 3,57]3,59]3,57] 355 [356[355] 359] 357 0,01327
3,00 | 3,62 |562] 261 | 5,61 3,60] 561] 368 | 362 0,01166 5,00 | 2,59 561] 3.53] %61 [%60] 5,59 | 3,61 ] 3,60 0,00854

Rata-Rata Keseluruhan 3,63 Rata-Rata Keseluruhan 3,38
Standart Deviasi Keseluruhan 0,00069 Standart Deviasi Keseluruhan 0,00246
3% %

No Spesimer]  Hasil Pengukuran (mm) | Min | Max [Average|Standart Deviasi No Spesimen|  Hasil Pengukuran (mm) | Min | Max | Average [Standart Devias
100 | 358 [551] 251 [552]a52] 551 552 | 252 0,00748 100 | 252]558]e5] a5e [ase] am2 | asa | 35 0,00748
2,00 3,49 |3,50] 3,49 | 3,513,51[ 3,49 | 3,51 3,50 0,008%4 2,00 3,52)3,52]3,51] 3,53 [3,50] 3,50 | 3,53 3,52 0,01020
3,00 3,50 |3,51| 3,51 | 3,52]3,53] 3,50 [ 3,53 3,51 0,01020 3,00 3,4913,51]3,49] 3,51 [3,50] 3,49 | 3,51 3,50 0,00854

Rata-Rata Keseluruhan 3,51 Rata-Rata Keseluruhan 3,51
Standart Deviasi Keseluruhan 0,00111 Standart Deviasi Keseluruhan 0,00111
Thickness Swelling 48 Jam —
Murni 1%

No Spesimen|  Hasil Pengukuran (mm) Min | Max [ Average [standart Deviasi No Spesimen]  Hasil Pengukuran (mm) | Min | max \dart Deviasi
1,00 3,65 [3,62] 3,63 | 3,64[3,62[362[3,65] 3,63 0,01166 1,00 3,60[3,59] 3,60] 3.62] 3,61 [ 3,59 3,62] 360 0,01020
2,00 3,64 |3,63] 3,62 [ 3.64[3,62[362[364] 363 0,00894 2,00 3,60 3,62] 3,61]359] 359359 362] 360 0,01166
3,00 3,67 |3,66] 3,66 | 3.67[3,65[3.65]367] 366 0,00748 3,00 3,60 [3,61]3,61]361]359[359]361] 360 0,00800

Rata-Rata Keseluruhan 3,64 Rata-Rata Keseluruhan 3,60
Standart Deviasi Keseluruhan 0,00173 Standart Deviasi Keseluruhan 0,00150
% 5%

No Spesimen| _ Hasil Pengukuran {mm]__| Min| Max | Average [Standart Devias]| No Spesimen] _Hasil Pengukuran (mm)__| Min | Max dart Devias]|
100 | 553 |55 851 | 352 |asifasi]est| s 0,00980 100 |3s54]558]355] 558 ] 555 [ ase [ as5] aoa 0,00894
2,00 3,55 |3,54| 3,52 | 3,54 |3,53[3,52] 3,55 2,534 0,01020 2,00 3,55|3,35] 3,35 | 3,54 3,54 3,34 | 3,35 3,35 0,00430
3,00 3,52 |3,55| 3,53 | 3,53 |3,54[3,52] 3,55 3,53 0,01020 3,00 3,50 3,51 3,52| 3,50 3,50 3,50 | 3,52 3,51 0,00800

Rata-Rata Keseluruhan 3,53 Rata-Rata Keseluruhan 3,53
Standart Deviasi Keseluruhan 0,00019 Standart Deviasi Keseluruhan 0,00173




Weight Gain 0 Jam
Murni 1% 3% | 5% |
Hasil Penimbangan (g) No Spesimen [Hasil P bangan (g] No Hasil b Fﬂ No Spesimen [Hasil Penimbangan (g
7,46 1,00 6,82 1,00 7,16 1,00 7,32
7,22 2,00 7,12 2,00 6,96 2,00 7,28
7,44 3,00 7,56 3,00 7,12 3,00 7,32
7,22 Min 6,82 Min 6,96 Min 7,28
7,46 Max 7,56 Max 7,16 Max 7,32
7,37 Average 7,17 Average 7,08 Average 7,31
0,10873 tandart Deviasi 0,30390 Standart Deviasi| 0,08641 [Standart Devias| 0,01886
Weight Gain 12 Jam |
Murni 1% 3% 5% |
No Spesimen [Hasil Penimbangan (g No Spesimen [Hasil Penimbangan (g No Spesimen [Hasil Penimbangan (g] No Spesimen [Hasil Penimbangan (g
1,00 7,94 1,00 7,49 1,00 7,52 1,00 7,61
2,00 7,67 2,00 7,58 2,00 7,38 2,00 7,53
3,00 8,02 3,00 7,74 3,00 7,46 3,00 7,69
Min 7,67 Min 749 Min 7,38 Min 7,53
Max 3,02 Max 7,74 Max 7,52 Max 7,69
Average 7,88 Average 7,60 Average 7,45 Average 7,61
Standart Devias] 0,14974 tandart Devias| 0,10339 tandart Devias| 0,05735 tandart Devias] 0,06532

Weight Gain 24 Jam

Murni | 3% 5%
No Spesimen Penimbangan (g) No Spesimen No Spesimen_|Hasil Penimbangan (g] No Spesimen |Hasil Penimbangan (g))
1,00 7,56 1,00 1,00 7,63 1,00 7,81
2,00 7,71 2,00 2,00 7,55 2,00 7,72
3,00 7,96 3,00 3,00 7,60 3,00 7,79
Min 7,56 Min Min 7,55 Min 7,72
Max 7,96 Max Max 7,63 Max 7,81
Average 7,74 Average Average 7,59 Average 7,77
Standart Devias| 0,16499 Standart Devias{ 0,16499 Standart Devias 0,03300 tandart Devias 0,03859

Weight Gain 36 Jam

Murni | 1% 3% | 5% |

No Spesimen [Hasil Penimbangan (g] No Spesimen [Hasil Penimbangan (g) No Spesimen [Hasil Penimbangan (g No Spesimen [Hasil Penimbangan (g)
1,00 8,20 1,00 7,60 1,00 7,68 1,00 787
2,00 8,04 2,00 7,78 2,00 7,59 2,00 7,78
3,00 823 3,00 8,01 3,00 7,65 3,00 7,81
Min 8,04 Min 7,60 Min 7,59 Min 7,78
Max 823 Max 8,01 Max 7,68 Max 7,87
Average 8,16 Average 7,30 Average 7,64 Average 7,82

Standart Devias| 0,08340 tandart Devias| 0,16780 tandart Devias 0,03742 tandart Devias| 0,03742

Weight Gain 48 Jam |

Murni | 1% 3% 5% |

No Spesimen Penimbangan (g) No Spesimen | Hasil Penimbangan (g) No Spesimen_|Hasil Penimbangan (g) No Spesimen Penimbangan (g)
1,00 8,25 1,00 763 1,00 7,73 1,00 7,01
2,00 8,08 2,00 7,81 2,00 7,62 2,00 7,81
3,00 8,27 3,00 8,03 3,00 7,68 3,00 7,84
Min 8,08 Min 7,63 Min 7,62 Min 7,81
Max 8,27 Max 8,03 Max 7,73 Max 7,91
Average 8,20 Average 7,82 Average 7,68 Average 7,85

Standart Devias 0,08524 btandart Devias 0,16357 Standart Deviasi 0,04497 Standart Devias 0,04190




