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Lampiran 8. Bukti Uji Tarik Standar ASTM Spesimen N1A1

LPr™:. POLITEKNIK ATNI SURAKARTA
‘\F: Kampus | - JI. Mojo Ma. 1 Surakarta ST145. Phone : 62 271 714466 + Fax : +E2 271 T14280
o Kampug 1 :.JI. Adi Sucipio Km 0.5 Karanganyar 57174, Fhone: +82 271 7686220
= & ' Kolak Pos 216 Surakaria BT102, Jawa Tengah, Indonesia. - I
L d "
— o E-mail: polileknikizabmiacid - Welaile hip.www atmiac. id Zw.fﬂk HDEII
Tensile Test report
Carstorner : Joseph A Pre-izad 10 N
Test standard : ASTM D 638 Speed, tensile modulus : 2 mmémin
Materizl : Komposit Grip to grip separation at the start position - 115,00 mm
Motes : N1A1
Machine data : Zwick 2020
Test results:
Force Ep Cia EM Tn Ea h b Ay
N MPa MPa % MPa % mm | mm mm™
MN1A1-5 740.8376 | 1486084 | 12.63172 | 0.B51917 | 1263172 | 0.851917 [ 4.46 | 13.15 58.64%
MN1A1-50 525.5351 | 2424 354 | 9212544 | 0.381075 | 9.212544 | 0.3E1075 | 4.17 | 13.68 | 57.0456
N1A1-500 | 163.4364 | 2637.024 | 3.16442% | 0127237 | 3.164429 | 0127237 | 4.44 | 13.45 59.71E
Series graph:
Stress vs Strain
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Straim in
Statistics:
Series Force Ep T Bat T Ba h b By
n=3 N MPa MPa % MPa % mim mm mm®
X 476.603 | 21E2 487 B8.336 0.453 B8.336 0.453 4.357 13.427 58.471
5 251.794 612,405 4.7594 0.368 4.754 0.368 0.162 0.266 1.345
v [%] 163335 356.380 173.B85 | 123.305 173 B85 123305 | 2689.847 | 5052000 | 4347.031
NTATASTM D 638 Komposit

120



Lampiran 9. Bukti Uji Tarik Standar ASTM Spesimen N1A2
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Tensile Test report
Casstormer : Joseph A Pre-load 0 N
Test standard : ASTM D638 Speed, tensile modulus o 2 mmdmin
Materizl : Fomposit Grip to grip separation at the start position : 115,00 mm
Motes 1 M1A2
Machinedata : Zwick 2020
Test results:
Force Er T Ew Tn & h b A
N MFPa MPa % KPa % mm | mm mm*
N14Z-5 633.6784 | 1536.006 | 11.21285 | 0.736159 | 1121265 | 0.738159 | 4.18 | 13.52 | 56.5136
N1AZ2-50 482 7762 | 1442 356 | 5.654137 | D.60528 | B8.654137 | 0.60528 | 4.16 | 13.41 | 55.7856
MN1AZ2-500 | 158.5521 | 2104.197 | 2.525036 | 0.12267 | 2.525036 | 012267 47 | 1336 | 62.792
Series graph:
Stress vs Strain
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Strain in %
Statistics:
Series | Force E: T S T 5 h b Ao
n=3 N MFPa MPa % MPa % mim mm mm®
x 425.002 | 1694187 | 7.454 0.489 7.464 0.489 4.347 13.430 58.364
5 242775 | 358.154 4 465 0324 4.465 0324 0306 o082 3.B52
v [%] 175060 | 473.034 | 167.185 | 150889 | 167.185 | 150.88% | 1419.742 | 16407.356 | 1515.065

N1AZ ASTM D 638 Komposit
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Lampiran 10. Bukti Uji Tarik Standar ASTM Spesimen N1A3
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POLITEKNIK ATMI SURAKARTA

Kampus 1 :JI. Mojo Mo, 1 Surabaria 57145, Phone : +62 271 714466 + Fax ; +&2 271 T142480
Kampug 11 : JI. Adi Suciplo Km 0.5 Karanganyar 57174, Phone: +82 271 7636220

Knlak Pos 215 Surakarta ST102, Jawa Tengah, Indosesia.
E-mail: polileknikizatmi acid - Webaile Wi www atmi ac.id

zwick [ Roell

Tensile Test report

Carstomer : Joseph A
Teststandard : ASTM D 638
Material : Komposit
Motes 1 N1A3
Machine data : Fwick 2020

Test results:

Pre-load

Speed, tensile modulus
Girip to grip separation at the start pesition - 115,00 mm

10 N
: 2 mmdmin

Force E: ou Enl Gn Ba h b Ag
N MPa MPa % MPa % mm | mm mm®
N1A3-5 614 3866 | 2125096 | 10.62548 | 0.522161 | 10.62548 | 0.522161 | 419 | 13.8 57.822
N1A3-50 |422 5404 | 2006219 | 7546388 | 0364868 | 7546388 | 0.364268 | 472 | 1327 | 62 3084
M1A3-500 | 135752 | 2020.349 | 2.424419 | 0.122295 | 2.424410 | 0.122295 | 4.16 | 13.46 | 55.9036
Series graph:
Stress vs 5train
1200 . r .
100 —1
B00 -
”
o
=
£ G — —hhES
% —— 14250
w0 —1A2 500
200 —
00 L :
oo a0 030 0.30 0.0 .50 D&
Strain In %
Statistics:
series | Force Ex T S Ga £a h b Ag
n=3 N MPa MPa % P % mm mm mm*
® 300.806 | 2080.555 | 6.865 0.336 6.365 0.336 4357 13 493 58.738
s 240.882 | 54102 4.143 0.201 4.143 0.201 0.315 0.291 3.299
v [%] 162.277 | 3845.629 | 165.723 | 167.016 | 165.723 | 167.016 | 1383.011 | 4629991 | 1780.376

NTAZ ASTM D 638 Komposit
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Lampiran 11. Bukti Uji Tarik Standar ASTM Spesimen N2A1
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Zwick [ Roell

Kampus I : JI. Adi Sueiplo Km 0.5 Karanganyas 57174, Phane: +82 271 THAEI20
Tensile Test report

Kotak Pos 215 Surakarta S5T102, Jawa Tengah, Indosesia.
E-mail: polileknikZabmiacid - Webaile b www ami ac.id
Carstormer
Test standard

Material
Motes
Machine data

1 Joseph A

: ASTM D638
: Komposit

1 N2A1

: Dwick 2020

Pre-load 0 N
Speed, tensile modulus : 2 mmémin
Grip to grip separation at the start position - 115,00 mm

Test results:

040

0.zl

Force E: T £ On Ee h b As
N MPa MPa % MPa % mm | mm mm®
M2A1-5 B665.5046 | 1443 406 | 11.83593 | 0.B2953%9 | 11.E3593 | 0.8209530 | 4.25 | 13.23 | 56.2275
MN2A1-50 510.729 | 2240.562 | 8.514137 | 0.38610E8 | 8514137 | 0.3E610& | 4.45 | 13.48 | 59.986
M2A1-500 | 165.484 211055 253266 0.12179 253266 012179 | 4.84 13.5 65.34
Series graph:
.
Stress vs Strain
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Strain in %
Statistics:
Series | Force Ey Tt Em Os Ba h b Ag
n=3 N MPa MPa % MPa % mm mm mm*
X 447235 | 1931.506 7.628 0.446 7.628 0.445 4513 13 403 60.518
5 255085 | 427.677 | 4715 0.358 4.715 0.358 0.300 0.150 4579
v[%] | 174713 | 451628 | 161787 | 124531 | 161787 | 124.531 | 1504.166 | 8009.197 | 1321.503
NZA1 ASTM D 638 Komposit
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Lampiran 12. Bukti Uji Tarik Standar ASTM Spesimen N2A2

LI POLITEKNIK ATMI SURAKARTA
‘\E Kampus | : JI. Mojo Ma. 1 Surakaria 57145, Phone : +62 271 714466 « Fax ;82 271 T14240
& Kampus I JI. Adi Sucipio Km 8,5 Karanganyas 57174, Fhone: +§2 271 THA6I20
== ' Kotak Pos 216 Surakarla ST102, Jawa Tengah, Indonesta. = I
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&3 E-mail: polilednikizabmi ac il « Websile Mip./www abwi ac. i Zwmk HDE‘II
Tensile Test report
Carstormer : Joseph A Pre-load 10 M
Test standard : ASTM D G638 Speed. tensile modulus : 2 mmémin
Material . Komposit Grip to grip separation at the start positicn - 115,00 mm
Motes 1 N2A2
Machinedata : Zwick Z020
Test results:
Force Et T En Tn Ba h b Aa
N MPa MPa % KiPa % mm | mm mm*
M2A2-5 623.5115 | 1495.226 | 11.2142 | 0.75538E | 11.2142 | 0.7553E8 | 4.14 | 13.43 | 55.6002
MN2AZ-50 488.1617 | 2221 627 | 5.442184 | 0384163 | 8442184 | 0.3B4163 | 4.23 | 13.67 | 57.8241
MN2AZ-500 | 129.45923 | 1867.993 | 2.241592 | 0.121215 | 2.241592 | 0.121215 | 4.35 | 13.28 | 57.768
Series graph:
Stress vs Strain
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Strain in %
Statistics:
series | Force Ex Tu Eu O 58 h b Ac
n=3 N MPa MPa % KMPa % mm mm mm*
X 413,722 | 1B61.615 7.299 0.420 7.299 0420 4.240 13.460 57.064
5 255.284 | 363.243 4.594 0.319 4.5594 0.319 0.105 0.197 1.268
v [H] 162.064 | 512.49%9 158.882 | 131.897 | 15E.BEZ | 131.897 | 4024.430 | 6B42.103 | 4500.022

N2AZ ASTM D 638 Komposit
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Lampiran 13. Bukti Uji Tarik Standar ASTM Spesimen N2A3

X
.~ e,

POLITEKNIK ATMI SURAKARTA

Kampus: |- JI, Mojo Mo, 1 Surakaria 57145, Phone © +62 271 714466 + Fax ; +E2 271 71440
Kampus Il : JI. Adi Suciplo Km 8,5 Karanganyar 57174, Phone: +62 271 7636220

“'\-

=
L *%__f;
f;rll

Kotak Pos 215 Surakarta 57102, Jawa Tengah, Indosesia. - I
E-mail: polileknikizabmiac s - Websila Mip, www almi ac.ig Zwmk HDEII

Tensile Test report

Customer : Joseph A Pre-icad 10 N

Test standard : ASTM D 638 Speed, tensile modulus : 2 mmémin
Material : Komposit Grip to grip separation at the start position - 115,00 mm
Notes 1 N2A3

Machinedata : Zwick 2020
Test results:

Force Ex G B Ga By h b As
N MPa MPa % KAPa % mm | mm mm*
MN2A3Z-5 663.4057 | 2078.631 | 10.B0B8E | 0.523273 | 10.B08EE | 0.523273 | 448 | 13.7 61.376
MN243-50 435.7362 | 194868 | 7.210117 | 0.3730942 | 7.210117 | 0.373942 | 451 | 134 60.434
MN2A3-500 | 1300824 | 1657 381 | 2 154595 | 0.13326E | 2154555 | 0.13326E | 456 | 1324 | 603744

Series graph:

Stress vs Strain
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Statistics:
Series | Force Ey T Ep [ Sa h b Ap
n=3 N MFa MPa % MFa % mim mm mm?*
X 409 741 | 1894 .E97 6.725 0.343 6.725 0.343 4.517 13.447 60.728
5 267610 | 215.713 4 348 0.197 4. 348 0.197 0.040 0.234 0.562
v %] 153.111 | 878.433 | 154.675 | 174.560 | 154,675 | 174,560 | 11175.852 | 5758.159 | 1080E.414

NZ2A3 ASTM D 638 Komposit
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Lampiran 14. Bukti Uji Tarik Standar ASTM Spesimen N3A1
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% Kampus 1:J1. Mojo Mo, 1 Surakarta ST145. Phone : +62 271 7144608 « Fax ; + 62 271 T143400
& Kampus 11 : JI. Adi Suciplo Km .5 Karanganyar 57174, Phone: +§2 271 7686220

,“" Kntak Pos 215 Surakarta ST102, Jawa Tengah, Indosesia.
E-mail: polilekniki=atmi acid - Websile bilp. www aimiac. g

Zwick [ Roell

Tensile Test report

Carstormer : Joseph A Pre-ioad 10 N
Test standard : ASTM D 638 Speed. tensile modulus : 2 mmmin
Material . Komposit Grip to grip separation at the start pesition - 115,00 mm
Motes T M3AT
Machinedata : Zwick 2020
Test results:
Force Ee Cw Ewi Ca E& h b As
N MFa MPa % MPa % mm | mm mm®
N3AL-S 736.1591 | 1530326 | 12 85418 | 0.BAR462 | 12 85418 | 0.848462 | 415 | 138 | 57.27
N3A1-50 | 549.4164 | 2458981 | 9590026 | 0399195 | 9.590026 | 0.399195 | 438 | 13.08 | 57.2004
N3A1-500 | 217.6738 | 3073932 | 3.381325 | 0116875 | 3.381325 | 0.118875 | 4.73 | 13.61 | 64.3753
Series graph:
Stress vs Strain
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Strain In %
Statistics:
Series | Force Ey Tr S T8 Sa h b Ba
n=3 N MPa MPa % MPa % mm mm mm?*
X 501083 | 2354.391 5.60% 0.456 B.609 0.456 4.420 13.497 559.645
5 262600 | 777.133 4812 0.368 4. E12 0.368 0.252 0373 4,096
v %] 190.E16 | 302950 | 178803 | 123 767 | 17E.E93 | 123 767 | 1513.379 | 3617.053 | 1456.051

N3AT ASTM D 638 Komposit
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Lampiran 15. Bukti Uji Tarik Standar ASTM Spesimen N3A2
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Zwick [ Roell

Tensile Test report

Carstomer : Joseph A Pre-load
Teststandard : ASTM D G638 Speed, tensile modulus
Material . Komposit

Motes 1 M3A2
Machinedata : Zwick 2020

Test results:

Force Ee Tw Erd Tn B

M N
2 mmdmin

Girip to grip separation at the start position - 115,00 mm

N MPa MPa % KMPa %

Lt i i

N3IAZ-5 579 6456 | 2078.631 | 10.B0BAE | 0.523273 | 10 EDBEE | 0.523273

402 | 1334 | 536268

N3aAZ-50 506 4014 | 2324 321 | B 832418 | 0.386108 | 8. 832418 | 0.3E6108

437 | 1312 | 573344

M3AZ-500 1844 2782716 | 3.060987 | 011871 | 3.0609E67 | D.11E71

Series graph:

Stress vs Strain
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Strain in %
Statistics:
series | Force E G Spa oa G h b A
n=3 N MFPa MPa £ MFa % mm mm mm®
x 423482 | 2395222 | 7567 | 0343 | 7567 | 0343 4.313 13.233 57.068
5 210.265 | 357357 | 4026 | 0206 | 4026 | 0.206 0.270 0.110 3.316
v[%] | 201.404 | 670260 | 1E7.970 | 166.564 | 1E7.070 | 166.564 | 1600.461 | 12013.767 | 1721.162

N3AZ ASTM D 638 Komposit

127



Lampiran 16. Bukti Uji Tarik Standar ASTM Spesimen N3A3

PrMs. POLITEKNIK ATMI SURAKARTA
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Tensile Test report
Carstormer : Joseph A Pre-ioad 10 M
Test standard : ASTM D 638 Speed, tensile modulus : 2 mmdmin
Material . Komposit Grip to grip separation at the start pesition - 115,00 mm
Motes 1 MN3A3
Machine data : Zwick Z020
Test results:
Force Ep T Em On B2 h b Aa
N MPa MPa % MPa % mm | mm mm*
MNIA3Z-5 626.9147 | 2085.822 | 10.87628 | 0.523312 | 10.B7628 | 0.523312 | 4.25 | 136 57.8
MN3a3-50 515.4055 | 1422 356 | 8.534137 | 060528 | 8534137 | 0.60528 | 4.37 | 13.82 | 60.3934
MN3A3-500 | 15200914 | 2103.49 | 2.52418E | 0.126495 | 2524168 | 0.1264%5 | 451 | 13.36 | 60.2536
Series graph:
Stress vs Strain
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Strain in %
Statistics:
series | Force E T Ew [ s h b Ay
n=3 N MPa MPa % MPa % mm mm mm*
x 431.471 | 1870.556 7.312 0418 7312 0.418 4.377 13.593 35.482
5 248.200 | 3BB.253 4. 308 0.256 4.308 0.256 0.130 0.230 1.459
v [%] 173777 | 4B1.788 | 169.713 | 163.3E1 | 169.713 | 163 381 | 3363.351 | S908_284 | 4077 080

N3A3 ASTM D 638 Komposit
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