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Test report
Customer Nanda Dwiky Mufti Yuniar ~ Material PMMA / Sisal
Test standard : ASTM D 790 Machine data : Zwick Z020
Pre-load 0,1 MPa
Testspeed : 1 %/min
Test results:
Force En GCo.1 o7} O> Em Om € OB & L d b
Legend| No. N MPa | MPa | MPa | MPa % MPa % MPa % mm | mm mm
. 1 7469 3930 | 289 | 335 | 552 | 35 | 69,1 5.3 138 | 53 80 3,16 | 12,98
MN 2 | 5015|4130 | 26,2 | 332 | 51,7 | 35 | 636 67 | 127 | 67 | 80 | 271 | 1289
BN 6 | 7577|3730 265 | 312 | 522 | 37 | 666 | 54 | 133 | 54 | 80 | 326 | 1285
— 7 65,13 | 3520 | 24,4 | 29,5 | 49,1 33 | 595 | 5.0 119 | 50 80 32 12,83
Il 8 [45313440 | 322 | 315 | 488 | 36 | 573 | 64 | 11,5 | 64 80 | 2,72 | 12,82
Series graph:
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Deformation in mm
Statistics:
Series | Force En Co.1 G G2 €M Om €p O L d b
n=5 N MPa | MPa | MPa | MPa % MPa % MPa = mm mm mm
X 62,21 | 3750 276 |318 |514 | 35 |632 58 [126 80 3,01 1287
s | 1396 | 283 | 303| 161| 260 013 | 488 | 0,73 0,975 0,000/ 0,2717| 0,06504
V(%] | 22,43 7,54/ 10,96 | 505 506 370 | 7,72 | 1276 | 7,71 | 0,00 |9,03 0,51
Flexural PMMA Sisal.zs2 Page 1/1
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Test report

Customer : Nanda Dwiky Mufti Yuniar ~ Notes : 231
Test standard : ASTM D 790 Machine data : Zwick Z020
Material : PMMA/ Sisal / Carbon

Pre-load : 0,1 MPa
Testspeed : 1 %/min

Test results:

Force | Ex Go.1 (o] G2 Em Om €s Om & L d b

Legend| No. N MPa | MPa | MPa | MPa % MPa % MPa % mm mm mm
NN 1 | 9842] 4620 | 67,7 | 464 | 798 | 21 | 808| 29 | 242 | 29 | 80 | 335 13,02
I 3 110,02| 4600 | 63,2 @ 443 806 | 28 96,1 | 41 | 288 | 41 80 325 | 13
I 4 [111,73| 4750 | 7355 | 440 823 | 25 936 | 29 | 281 | 29 80 3,33 | 12,92
I 6 93,18| 5090 | 546 @ 478 851 | 3,1 | 103 38 | 310 | 38 80 2,89 | 12,95
I 8 ([117,78| 5000 | 76,0 | 47,3 | 876 | 26 | 989 | 33 | 296 | 3.3 80 3,31 | 13,05
Series graph:
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Deformation in mm
Statistics:
Series | Force En Go.1 G G2 Em Om €s Omi L d b
n=5 N MPa | MPa | MPa | MPa % | MPa % MPa | mm | mm mm

X |106,22(4810 | 670 |460 | 831 | 26 946 | 34 |283 (80  |3,226 [12,99
s | 1012] 223 | 852 | 1,70 | 3,27 | 038 849 053 | 253 | 0,000/ 0,1915 0,05263
V%] | 952 463/ 1271 369 3931447 898 1562 894| 000 [594 | 041

Flexural PMMA Sisal Carbon 2 1.zs2 Page 1/1

65



P, POLITEKNIK ATWMI SURAKARTA
gﬁ‘% Kampus | : JI. Mojo No. 1 Surakarta 57145. Phone : +62 271 714466 « Fax: +62 271 714390

=S

e,' Kampus 11 : JI. Adi Sucipto Km 9,5 Karanganyar 57174. Phone: +62 271 7686220
¢~ Kotak Pos 215 Surakarta 57102, Jawa Tengah, Indonesia.
~%- E-mail: politeknik@atmi.ac.id + Website http://www.atmi.ac.id

ALY

Zwick I Roell

Test report

Customer : Nanda Dwiky Mufti Yuniar ~ Notes : 131

Test standard : ASTM D 790 Machine data : Zwick Z020
Material : PMMA/ Sisal / Carbon

Pre-load : 0,1 MPa
Testspeed : 1 %/min

Test results:

s | 2283 783 | 184 | 805 17,3 | 0,064 | 21,8 | 073|290 | 0,000 0,3814| 0,1686
V%] | 2047| 1489|2371 1552 | 1891|255 | 2178|2304 | 48,88 | 0,00 11,82 | 1,29

Force | Enw | ©os o] o2 € Om €8 O & L d b
Legend| No. N MPa | MPa | MPa | MPa % MPa % MPa % mm mm mm
. 150,71| 5880 | 953 | 57,9 | 107 26 | 120 2,8 89,0 2,8 80 342 | 1291
I 3 107,19| 6010 | 96,5 | 60,4 | 108 25 | 121 4,4 36,2 44 80 2,84 | 13,23
Il 5 105,55| 4620 | 633 | 451 788 | 25 | 846 | 25 771 2,5 80 341 | 12,87
N 7 103,48 | 4250 | 556 | 419 688 25 | 71,1| 33 21,3 3,3 80 3,66 | 13,03
I 8 90,77 | 5540 | 776 | 54,1 949 | 26 | 104 28 | 730 2,8 80 2,81 | 13,22
Series graph:
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Deformation in mm
Statistics:
Series | Force En Go.1 Gy G2 Em Om ) O L d b
n=5| N | MPa | MPa | MPa  MPa | % | MPa | % |MPa | mm | mm | mm _
x_|111,54/5260 | 777 |519 | 915 |25 100 | 32 |593 |80 13,228 (13,05

Flexural PMMA Sisal Carbon 1 1.zs2
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Test report
Customer Nanda Dwiky Mufti Yuniar ~ Notes : 132
Test standard : ASTM D 790 Machine data : Zwick Z020
Material PMMA / Sisal / Carbon
Pre-load : 0,1 MPa
Testspeed : 1 %/min
Test results:
Force | En Go.1 G G2 €M Om €s O & L d b
Legend| No. N MPa | MPa | MPa | MPa % MPa % MPa % mm mm mm
I 3 89,48| 6210 | 76,8 | 59,5 994 | 22 | 101 38 | 300 | 38 80 2,84 | 13,17
I 4 [13944| 5730 | 929 | 56,8 | 104 2,6 117 29 | 899 | 29 80 3,31 | 13,07
I 6 18593| 5290 | 97,7 | 5372 989 | 25 113 38 | 340 | 38 80 3,86 | 13,22
BN 7 159,86| 5190 | 67,7 | 499 892 | 27 103 29 [ 310 | 29 80 3,9 12,19
Il 8 10961| 6020 | 81,8 | 58,3 | 103 22 | 107 35 | 321 3,5 80 3.1 12,78
Series graph:
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Deformation in mm
Statistics:
Series| Force | En | Go1 | Oy o2 | &m | om | €8 ‘ O ‘ ‘
n=5/ N | MPa MPa | MPa | MPa % MPa | % MPa | mm
X 136,86 5690 834 | 555 | 988 | 25 108 3.4 \434 80 \3402 j1289
s 38,51 446 121 | 394 | 579 0,22_ 6,61 044\260 OOOOJ 04672J 0,4248
V [%] 28,13[ 7,85 1450 | 7,09 | 586 | 891 6,10 1309\5996‘ 0,00 ‘1373 ‘ 3,30

Flexural PMMA Sisal Carbon 1 2.zs2

Page 1/1
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Tabel hasil uji bending
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No. L d b D m c E
sps | VA | mm) | mm) | mm) | TN mm) | (wmm) | owpay | 0| (pa)
1 80 | 316 | 12,98 | 7460 | 11,81 | 1257 | 765 | 3500 | 3.03
2 80 | 271 | 12,89 | 50,15 | 13,77 | 8,74 | 7342 | 3,500 | 413
3 | US | 80 | 326 | 12857577 121 | 1297 | 7409 | 3,700 | 373
4 80 | 32 | 1283|6513 11 | 1156 | 64.94 | 3300 | 3,52
5 80 | 2.72 | 12,82 | 4531 | 1411 | 693 | 6662 | 3,600 | 344
Min 6494 | 3300 | 3440

Max 7650 | 3,700 | 4,130

Rata-rata 7111 | 3520 | 3,750

Standar Deviasi 5,04 0,148 0,286

No. L d b D m c E
sps | VA | mm) | mm) | mm) | FN L mmy | (nimm) | (mpa) | €0 | (GPa)
1 80 | 335 | 13,02 | 9842 | 6,68 | 17.66 | 8305 | 2.100 | 462
2 80 | 325 | 13 |110,02| 9,18 | 16,03 | 1019 | 2.800 | 46
3 l(JZS/l(): 80 | 3.33 | 1292 | 111,73 | 8 | 17.7 | 97.65 | 2,500 | 475
2 80 | 2,89 | 12,95 | 9318 | 11,44 | 1242 | 11342 | 3,100 | 5,00
5 80 | 331 | 13,05 | 117,78 | 837 | 1848 | 10368 | 2,600 | 5
Min 83.05 | 3,100 | 4,600

Max 113,42 | 2,500 | 5,090

Rata-rata 99.94 | 2,620 | 4,812

Standar Deviasi 7,96 |0,141 | 0,223
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No. L d b D m c E
sps | V2 [ mmy | (nm) | mm) | TN mmy | (nimm) | vy | €2 | (gpa)
1 80 | 342 | 12,91 15071 | 81 | 23,72 | 125 | 2,600 | 5.88
2 80 | 2,84 | 13,23 | 107,19 | 9.38 | 1422 | 128.96 | 2,500 | 6,01
3 L(Jf/l(): 80 | 341 | 12,87 | 10555 | 7,82 | 1841 | 8304 | 2,500 | 4,62
4 80 | 3.66 | 13,03 | 103.48 | 7.28 | 2121 | 73.44 | 2,500 | 4.25
5 80 | 2,81 | 13,22 | 90.77 | 9.86 | 12,69 | 111,67 | 2,600 | 554
Min 73.44 | 2,500 | 4,250

Max 128,96 | 2,500 | 6,010

Rata-rata 105,42 | 2,540 | 5260

Standar Deviasi 2,80 | 0,055 | 0,262

No. L d b D m c E
sps | V& | mm) | (mm) | mm) | TN | mmy | (wimm) | (viea) | €9 | (Gpa)
1 80 | 284 | 1317 | 89.48 | 8.26 | 14,63 | 10597 | 2,200 | 6.21
2 80 | 331 | 13,07 | 139.44 | 8.37 | 21,21 | 122.65 | 2,600 | 5.73
3 L(Jf/zc): 80 | 386 | 132218593 | 69 | 3142 |116.16 | 2,500 | 529
4 80 | 39 |1219|159.86 | 7.38 | 29.31 | 106.4 | 2,700 | 519
5 80 | 31 |12.78 10961 | 7,56 | 17.9 |111.16 2200 602
Min 105,97 | 2,700 | 5,190

Max 122,65 | 2,500 | 6.210

Rata-rata 112,47 | 2,440 | 5,688

Standar Deviasi 3,37 | 0,141 | 0,287
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Test report
Customer Nanda Dwiky Mufti Yuniar ~ Material PMMA / Sisal Aquades
Test standard : ASTM D 638 Machine data : Zwick Z020
Pre-load 0,1 MPa
Speed, tensile modulus 5 mm/min
Test speed : 5 mm/min
Grip to grip separation at the start position : 115,00 mm
Gage length, standard travel 50 mm
Elongation preset, secant modulus 1 %
Test results:
Force = Om Em Og €s h b
Legend| No. N MPa | MPa % MPa % mm | mm
I 191719 1640 H 412 38 412 38 | 341 1366
BN 2 |1658,38| 2280 | 394 | 34 | 394 | 34 | 319 1318
I 5 188357 1740 | 356 | 32 | 356 | 32 | 386 1372
B 6 (172397 2030 4 40,8 | 33 | 408 | 33 | 319 1324
BN 7 [1798,80| 1670 | 358 | 2,9 | 358 | 29 | 3,69 13,6
Series graph:
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Elongation in %
Statistics:
Series | Force E: Om Em Og €s h b
n=5 N MPa MPa % MPa % mm mm
X |1796,38/1870 386 | 33 |386 | 33 |3468 1348
s 107,81, 277 269 | 0,33 | 2,69 | 033 |0,3004| 0,251
V [%] 6,00 1477 698 984 | 698 | 9,84 |8,66 1,86

2 Tensile PMMA Sisal Aquades.zs2

Page 1/1
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Zwick I Roell

Test report
Customer Nanda Dwiky Mufti Yuniar Material PMMA / Sisal / Carbon (2:1)
Test standard : ASTM D 638 Machine data : Zwick Z020
Pre-load 0,1 MPa
Speed, tensile modulus 5 mm/min
Test speed : 5 mm/min
Grip to grip separation at the start position : 115,00 mm
Gage length, standard travel 50 mm
Elongation preset, secant modulus 1 %
Test results:
Force E: Om &Em Og £p h b
Legend| No. N MPa | MPa % MPa % mm | mm
I 2 [3499,68| 3060 | 554 | 26 | 554 | 26 | 4,22 | 14,96
I 3 2326,53| 2960 | 439 | 1,8 | 439 1,8 | 3,89 | 13,62
I 5 (245347| 2820 | 50,2 | 22 | 502 | 22 | 355 | 13,78
| 6 |2781,91| 3100 586 | 26 | 586 | 26 | 3,46 | 13,72
BN 7 292332 2530 | 57,3 | 30 | 57,3 | 30 | 3,76 | 13,58
Series graph:
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Elongation in %
Statistics:
Series | Force = Om Em Cs € h b
n=5 N MPa MPa % MPa % mm mm
X |2796,98 2890 53,1 25 |531 25 |3,776 13,93
s | 460,79| 230 | 604 047 604 047 03005 05801
V [%] 16,47 7,95/ 11,39 | 18,93 | 11,39 | 18,93 | 7,96 4,16

4 Tensile PMMA Sisal Carbon 2 1.zs2
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PMMA / Sisal / Carbon (1:1)

Series graph:

Test report

Customer Nanda Dwiky Mufti Yuniar Material

Test standard : ASTM D 638 Machine data : Zwick Z020
Pre-load 0,1 MPa

Speed, tensile modulus 5 mm/min

Test speed = o mm/min

Grip to grip separation at the start position : 115,00 mm

Gage length, standard travel : 80 mm

Elongation preset, secant modulus 1 %

Test results:

‘ Force Et G em Cs € h b
Legend| No. N MPa | MPa % MPa % mm mm
. 2897,25| 2880 | 564 @ 26 | 564 @26 | 3,72 | 13,82
M| 2 [2930,30| 3520 | 636 | 24 | 636 | 24 | 331 [ 1392
I 3 |275453| 3380 515 | 22 | 515 | 22 | 385|139
| 6 |2780,48| 3530 | 56,0 @ 21 560 @ 21 3,59 | 13,82
I 7 2634513370 | 527 | 1,9 | 527 | 19 | 364 | 13,74

80
60
© i
s
40T .
@ 4.
g 1
»n
20
0 + —— p—t —————t
0 1 2 4
Elongation in %
Statistics:
Series | Force E: Om em Os & h b
n=5 N MPa MPa % MPa % mm mm
X |2799,42|3340 56,0 2,3 | 56,0 23 [3622 (13,84
S 118,61| 267 473 | 0,27 | 473 | 0,27 10,2002, 0,07211
V [%] 4,24 8,01 844 1183 | 844 | 11,83 553 0,52

5 Tensile PMMA Sisal Carbon 1 1.zs2

Page 1/1
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Test results:

Test report

Customer : Nanda Dwiky Mufti Yuniar Material : PMMA / Sisal / Carbon (1:2)
Test standard : ASTM D 638 Machine data : Zwick Z020

Pre-load X 0,1 MPa

Speed, tensile modulus 3 5 mm/min

Test speed : 5 mm/min

Grip to grip separation at the start position : 115,00 mm

Gage length, standard travel 50 mm

Series graph:

Force = Om Em O €p h b
Legend| No N MPa | MPa % MPa % mm | mm
I 1 273049| 4510 | 528 | 16 | 528 | 16 | 3,82 | 13,54
B 2 252366| 3970 | 499 | 14 | 499 | 14 | 37 | 1366
I 3 3087,60| 3290 | 63,8 | 21 638 | 21 3,54 | 13,68
M| 5 |306538| 3580 | 631 | 20 | 631 | 20 | 362 | 1342
I 7 (3127,89| 3530 | 587 | 1,8 | 587 | 18 | 39 | 1366

Stress in MPa

Elongation in %
Statistics:

Series | Force Et Om | &m Cs €8 h b
n=5 N MPa MPa % MPa % mm mm

x 12907,00 3780 57,7 18 [57.7 1,8 3,716 | 13,59

266,74 478 6,15 028 6,15 0,28 0,1459 0,111

S
V [%] 9,18 12,67 10,67 | 15,53 | 10,67 | 15,53 | 3,93 0,82

6 Tensile PMMA Sisal Carbon 1 2.zs2

Page 1/1



Tabel hasil uji tarik

74

No. h b AL o E
Sps var. (mm) | (mm) F(N) (mm) | (MPa) e (%) (GPa)
1 3,41 | 13,66 | 1917,19 1,9 41,20 | 3,800 | 1,64
2 3,19 | 13,18 | 1658,38 1,7 39,40 | 3,400 | 2,28
3 Us | 3,86 | 13,72 | 1883,57 1,6 35,60 | 3,200 | 1,74
4 3,19 | 13,24 | 1723,97 1,65 40,80 | 3,300 | 2,03
5 369 | 13,6 | 1798,8 1,45 | 35,80 | 2,900 | 1,67
Min 35,60 | 2,900 | 1,640

Max 41,20 | 3,800 | 2,280

Rata-rata 38,56 | 3,320 | 1,872

Standar Deviasi 2,70 | 0,100 | 0,275

h b AL c E

No.Sps | Var | oy | am) | TN | (m) | (vipay | £ | (GPa)
1 4,22 | 14,96 | 3499,68 1,3 55,40 | 2,600 | 3,06
2 3,89 | 13,62 | 2326,53 0,9 43,90 | 1,800 | 2,96
3 L(JZS/S 3,55 | 13,78 | 2453,47 1,1 50,20 | 2,200 | 2,82
4 3,46 | 13,72 | 278191 1,3 58,60 | 2,600 | 3,1
5 3,76 | 13,58 | 2923,32 15 57,30 | 3,000 | 2,53
Min 43,90 | 3,000 | 2,530

Max 58,60 | 2,600 | 3,100

Rata-rata 53,08 | 2,440 | 2,894

Standar Deviasi 4,52 10,283 | 0,230
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h b AL c E
No. Sps | Var. (mm) | (mm) F (N) (mm) | (MPa) e (%) (GPa)
1 3,72 | 13,82 | 2897,25| 1,3 | 56,40 |2,600| 288
2 3,31 | 13,92 | 2930,3 | 1,2 | 63,60 |2,400| 3,552
3 %13’1()3 385 | 139 | 275453 | 11 | 51,50 |2,200| 3.38
4 3,59 | 13,82 |2780,48 | 1,05 | 56,00 | 2,100 | 3,53
5 3,64 | 13,74 | 263451 | 0,95 | 52,70 |1,900 | 3,37
Min 51,50 | 1,900 | 2,880
Max 63,60 |2,600 | 3,530
Rata-rata 56,04 | 2,240 | 3,336
Standar Deviasi 4,72 |0,270 | 0,266
No. h AL c E
Sps var. (mm) b (mm) | F(N) (mm) | (MPa) & (%) (GPa)
1 3,82 | 13,54 |2730,49| 0,8 | 52,80 | 1,600 | 451
2 3,7 | 13,66 |2523,66| 0,7 | 49,90 |1,400| 3,97
3 L(Jlsg): 354 | 13.68 | 3087,6 | 1,05 | 63,80 | 2,100 | 3.29
4 3,62 | 13,42 |306538| 1 63,10 | 2,000 | 3,58
5 39 | 13,66 |312789| 0,9 | 58,70 | 1,800 | 3,53
Min 52,80 | 1,400 | 3,290
Max 63,80 | 2,100 | 4,510
Rata-rata 57,66 | 1,780 | 3,776
Standar Deviasi 2,76 | 0,141 | 0,155
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ez 1002:51SAL UNTRETAED 24122018 16:1%:21
mg S=p -3.16%4 %
04359 mg
Resius  E5.518%
135 Step 5005 % N 12,523 mg
' — 3736;197?{ T Irflect, Pt 25620 °C
134558 mo Step -53320 % Midmint  2B625°C
1.0 Inflect, Pt 70.04°C ) 07401 mg
! Midmint  73.27°C Restive SLE26%
12.560mg "
Inflect Pt 25157°C
123 Mt 21237°C -
40 &0 80 100 120 140 160 180 200 220 240 260 280 “C
% 1SAL UNTRETAED-BLANK D-300CN2 20
109 15A = 25755 g
55
50
T T T T T T T T T T T T T ]
. ] E L 100 120 140 160 180 200 20 2 %0 280 -
——
SISAL UNTRETAED-BLANK 30300C N220
TEAL UNTRET AED, 138755 mg
0.005
2010
£0.015
£0.020
T T T T T T T T T T T T T ]
40 E] E] 100 120 140 1£0 180 200 20 2 %0 30 °c

Lab: METTLER

STAR" SW 11.00

ez0 24.12.2018 16:16:44
mg . Step 422 %
‘h—ﬁ‘———kgt__i D63 mg
Resdue 5095 %
5
Step 56% ey 13.65 mg
Inflact. Pt 29443 °C
Rasidue S 251 %
145 . P 2da ma Midmint 26764 °C
Inflect, PL 15805 °C Resie  95.2% 1
Midmint 10623 °C 14.30 mg
140 Inflact, Pt 20855 °C
Midmint 19829 °C :
135
. @ 0 80 100 120 140 160 180 200 220 240 260 280 *C
o 11 BLANK 30300C N2 20/MIN
95
50
mgG™-
0,005
0,010
h0iE T T T T T T T T T T T T T d
40 €0 &0 100 120 140 180 180 200 220 240 260 280 °C

Lab: METTLER

STAR" S¥ 11.00
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ezo 24122018 16:17:28
mg Sep  -37200%
J_is;_ﬁ_; 05267 mg
: 5
40 Sep 12948 % T At Resiie ﬂ:igi :\:
] 401833 mg Inflect, Pt 357EE°C
Resiue  SE.E925 % Step 2234% Mimine 27774 °C
13.5748 mg DA45ED Mg
135 Il pr BB C Residue  95.488% - L
Midmint 75,16 °C 13208 mg
Inflect, Pt 21316 °C
Midpoirt 19958 °C
13.0 ~—.
a0 0 80 100 120 140 180 180 200 20 240 260 280 c
% ; 300C N2 20/
g
ES
4 50 80 100 120 140 160 180 200 20 20 260 280 c
MEET ] \sicot 4-BLANK D-300CN2 20/MIN
1B8 m
D.005
D010
D015
a0 50 80 100 120 130 180 180 200 20 200 280 280 C
Lab: METTLER STAR- SW 11.00
“ezo SC=t:2 24122018 16:18:16
mg . Sep 286
048 mg
. Resifue  52.41%
L 14,64 mg
155 Inflect, P 257.16 °C
Sim 312% Midpoint 277,54 °C
43me \‘
Resdue  95.15% .
150 15.10 mg
Inflect, Pt 22242°C
Midmint  20445°C

mg°C"-1

D005 12-BL ANK 30-300C N2 20/ MIN

:2 15,833 mg

0.010

£.015

L

]
200 220 2490 260 280 *C

Lab: METTLER

STAR" SW 11.00



