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Lampiran 1. Hasil Uji Tarik spesimen 5% pigment pastes

Panjang Perpanjangan Modils Standar Standar | Standar
Nama Lama Lebar | Tebal Lllﬂf Lll#ts Beban | Beban | Tegangan |Tegangan| mula- L) Regangan | Regangan Tarik Deviasi Deviasi | Deviasi
Spesimen | Perendaman | (mm) | (mm) | (mm) () Ke) | ) (P4) (Mpa) | mula (um) (€ (%) (GPy) Tegangan | Regangan | Modulus

(mm) Tarik (Mpa) | Tarik (%) |Tarik (Gpa)
RPT5-0 0 129 4.0 517 0.000051740 229.41 12249.76 | 43501126.26] 43.50 50 228 0.05 4.55 0.96 0.85 0.34 0.07
RPTS-2 2 119 42 501 0.000050120 247.93 |2431.34 | 48518776.83| 48.51 50 287 0.06 575 .84 1.52 0.14 0.04
RPT3-4 4 121 44 538 0.000053787 297.84 |2920.85 | 54311957.79] 5431 30 338 0.07 6.76 0.80 3.36 (.58 0.02
RPT3-6 6 119 44 529 0.000052907 224.28 219945 | 4156153496 41.56 50 276 0.06 551 0.76 1.05 0.52 0.06
RPT5-8 3 121 43 515 0.000051483 210.39 |2063.19|40070699.09] 40.07 50 278 0.06 5.56 0.73 2.02 0.84 0.07
RPT3-10 10 12.0 43 511 0.000051057 173.35 1700.02|33273459.97] 33.27 50 1.54 0.03 3.08 1.08 220 0.35 0.07
RPT3-12 12 121 44 531 0.000053093 240.99 2363.27 | 4451234346 4451 50 258 0.0 515 0.87 2.05 037 0.02




Lampiran 2. Hasil Uji tarik spesimen 7,5% pigment pastes
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Panjang Perpanjangan Voduls Standar Standar | Standar
Nama Lama Lebar | Tebal | Luas Luas Beban | Beban | Tegangan |Tegangan| mula- Regangan | Regangan . Deviasi Deviasi | Deviasi
Spesimen | Perendaman | (mm) | (mm) (nmf) (nf) Ke) | V) (PA) (Mpa) | mula ((1?1111;)) ® (%) ;[g;:; Tegangan | Regangan | Modulus

(mm) Tarik (Mpa) | Tarik (%) |Tarik (Gpa)
RPT75-0 0 120 41 49.5 0.000049463 | 212.85 | 2087.35 |42238173.88| 42.24 50 204 0.04 4.08 1.06 1.§7 0.84 0.17
RPT75-2 2 11.9 40 48.0 0.000048013 | 209.09 |2050.47 |42943948.46 42.94 50 254 0.0 3.07 0.8 411 0.37 0.07
RPT75-4 4 118 38 446 0.000044567 | 198.95 | 1951.06 |43832382.78| 43.83 50 4 0.0 4.69 0.94 276 (.46 0.12
RPT75-6 6 12.1 39 475 0.000047467 | 184.03 | 1804.71|38057927.44] 38.06 50 220 0.04 441 0.87 24 0.72 0.09
RPT75-8 8 11.9 41 489 0.000048917 | 221.88 |2175.93 |44551534.80| 44.55 50 298 0.06 5.96 0.75 1.90 0.26 0.06
RPT75-10 10 11.9 38 450 0.000044953 144.79 | 1419.93 | 31654372.60 31.65 50 1.16 0.02 231 140 297 0.54 0.21
RPT75-12 12 11.9 38 452 0.000045220 | 184.79 | 1812.21|40117402.73] 40.12 50 210 0.04 420 0.96 1.89 0.34 0.07
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Lampiran 3. Hasil Uji tarik spesimen 10% pigment pastes

Panjang Permargen Moduls Standar | Standar | Standar
Nama Lama | Lebar | Tebal | Luas Luas Beban | Beban | Tegangan |Tegangan| mula- ) Regangan | Regangan Tarik Deviasi | Deviasi | Deviasi
Spesien | Perendaman| (mm) | (mm) | (mm) () Ko | (N) (PA) | (Mpa) | mula Emm) ) (%) ) Tegangan | Regangan | Modulus

(mm) Tarik (Mpa) | Tarik (%) (Tarik (Gpa)
RPT10-0 0 122 | 43 | 529 | 0000052873 | 242.32 |2376.34|44914298.80| 4491 | 50 20 0.05 48 093 161 0.29 0.02
RPT10-2 2 120 | 41 | 502 | 0000050150 | 19189 |188184|3754319149| 3754 | 50 187 0.04 374 101 321 040 0.08
RPT10-4 4 120 | 41 | 492 | 0000049213 | 20884 |2048.06 4162487052 4162 | 50 218 0.04 431 0.9 162 046 0.09
RPT10-6 6 125 | 42 | 529 | 0000052923 | 21392 |2097.83|39674703.98| 39.67 | 50 282 0.06 563 071 157 044 0.04
RPT10-8 8 120 | 41 | 47 | 0000048667 | 205.30 |2013.27 |41349359.04| 4135 | 50 244 0.05 487 0.85 094 046 0.06
RPT10-10 10 109 | 40 | 41 | 0000048133 | 196.34 |1925.43|40040620.38| 40.04 | 50 263 0.05 5.26 0.76 142 0.29 0.02
RPT1(0-12 12 120 | 41 | 495 | 0000049467 | 20199 |1980.82|40113296.28| 40.11 | 50 266 0.05 532 0.76 276 058 0.03




Lampiran 4. Hasil Uji Bending spesimen 5% pigment pastes

Nama Lama | Lebar | Tebal |Defleks | Beban PN | of (a) | f (rmimm) momen EB Standar deviasi kekuatan | Standar deviasi regangan | Modulus elastisitas
Spesimen | Perendaman | (b=mm) | (mm) | (D) mm | defleksi inrsia (mm) | (Mpa) | (Gpa) hending (Mpa) hending (mmimm) hending (Gpa)
RPBA-0 0 161 | 41 | 988 | 4110 | 40282 | 14620 | 00586 0316 | 203534 | 254 19.02 0.0056 021
RPBA-2 2 19 | 43 | 819 | 3874 | 37968 | 13343 | 0.09% 10049 | 260441 | 289 1072 00128 080
RPBA-4 4 160 | 42 | 915 | 3667 | 35939 | 12835 | 00563 %78 | 238661 239 1971 0.0030 02
RPBA-6 6 160 | 40 | 973 | 3367 | 34953 | 12985 | 00472 o | 220937 228 1140 0.0028 007
RPBA-8 ] 160 | 42 | 1002 | 3743 | 36666 | 13091 | 00613 910 | 232%| 24 1074 0.0017 007
RPBA-10 10 61 | 41 | 900 | 312 | 30495 | 10971 | 000 9459 | 200304 | 209 na 0.0046 021
RPB5-12 12 160 | 40 | 1011 | 3886 | 38082 | 14135 | 0059 o | 239193 239 180 0.0010 0.04
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Lampiran 5. Hasil Uji Bending spesimen 7,5% pigment pastes

Nama Lebar | Tebal | Defleks | Beban Py o (aminn) momen IB Standar deviasi kekuatan | Standar deviasi regangan | Modulus elastisifas
Spesimen b=mm) | (mm) | (D)mm | defleksi nersia (mm) | (Mpa) bending (Mpa) bending (muy/mm) bending (Gpa)
RPBT5-0) 162 | 43 | 048 | 88 | 409 00580 | 10764 | 2692.23 104 0.0028 0.27
RPR75-1 162 | 43 | 828 | 3078 | 31103 00514 | 11040 | 2292.00 5.68 0.0016 0.15
RPBT5-4 160 | 41 | 911 | 3317 | 32503 0054 94.07 | 121106 5.8 0.0022 0.13
RPBT5-6 61 | 40 | 1000 | 3612 | 3540 0.0392 831|171 1291 0.0041 0.18
RPBT5-§ 10 | 40 | 938 | 3580 | 35085 0.0304 171 | 130348 138 0.0009 0.08
RPB75-10 B8 | 41 | 014 | 3028 | 267 0.0360 91.68 | 2033.09 111 0.0025 0.14
RPBTS-12 01 42 | 978 | 31T | 369.63 00599 | 10182 | 2286.84 LTI 0.0015 0.4




Lampiran 6. Hasil Uji Bending spesimen 10% pigment pastes
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Nama | Lama | Lebar | Tetal |Defleks | Beban o) |of i) e | momen EB Standar ceviasi | Standar ceviasi regangan | Modulus elastistas
Spesimen | Perendaman| (b=mm) | (mm) | (D) mm| defleksi (mmimm) (inersia (mm) | (Mpa) | (Gpa) |kekuatanbending (Mpa)]  bending (mmimm) bending (Gpa)
RBIOO | 0 | 160 | 42 | 953 | 3926 | 38472 | 13714 | 00584 | 9899 |2461.03| 246 549 0.0033 003
RBIO-2| 2 | 160 | 43 | 840 | 2865 | 20074 | 9850 | 00523 | 10403 |200483| 200 1.2 0.0027 0.12
RPBIO-A | 4 | 158 | 38 | 938 | 319 | 31307 | 12404 | 00538 | 7436 |20420| 222 2073 0.0025 0.26
RPBIO-G | 6 | 160 | 41 | 98L | 3727 | 30526 | 13346 | 0058 | 9240 |230487| 232 114 0.0013 0.3
RPBIO-G | 8 | 160 | 41 | 915 | 3450 | 33813 | 12877 | 0059 | 9203 |230688| 231 807 0.0010 0.0
RPBIO-0| 10 | 161 | 42 | 885 | 3000 | 29397 | 10433 | 0053 | 9940 [203049| 203 416 0.0025 0.8
RPBLO-12| 12 | 161 | 40 | 988 | 3518 | 34480 | 12770 | 00579 | 68788 |21624) 22 300 0.0005 003
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Lampiran 7. foto panel komposit
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Lampiran 8. Foto spesimen uji tarik sebelum pengujian
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Lampiran 9. Foto spesimen uji tarik setelah pengujian
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Lampiran 10. Foto spesimen bending sebelum pengujian
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Lampiran 11.

Foto spesimen bending setelah pengujian
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Lampiran 12. ASTM D638 — 02a

NOTICE: This standard has either been superceded and replaced by a new version or discontinned.
Contact ASTM International (warw_astmoorg) for the latest information.

? Designation: D 638 — 02a

INTAARATIMAL

Standard Test Method for

Tensile Properties of Plastics’

Thes stamediad & lssusd uedes the fived dedgnation [ 638, te aumber |
ofginal adopdon or, s de case of revishon, The year of les revisl

dadaty Poliowing o deslgnation indicat
i

A sromsber In paceil

ript epuilon {c) indica

an editonal change since the last revislon or reappeoval.

Thes diard b B gy

i o v by g

1. Scope*

1.1 This test method covers the determinarion of the tensile
properties of unreinforced and reinforced plastncs in the fornm
of standard dombbell-shaped test specimens when tested nnder
defined conditions of preresmment, temperature, bumidicy, and
testing machine speed.

1.2 This test method can be used for testing marerials of any
thickness up to 14 mm (055 in). However, for testing
specimens in the form of thin sheeting, including film less than
1.0 mm (004 in) in thickness, Test Methods Dv BE2 is the
prefemed test methed. Materials with a thickness greater tham
14 mm {0.55 in} nmst be reduced by machining

1.3 This test method inchades the opton of determining
Poizson’s ratio af room temperature.

Home 1—This test method and IS0 527-1 mhﬁhn-callqu‘rdl.t

Nome 2—This st mathod is zot i 1o coOvar

PaY

P It is Tecog: o that the raba of shead
type of fest loavos muack fo be desired fom a2 th ical dpoint, that
wide difer may exist b rata of ead and rata

of sirain betwoesn gage marks on the specimen, and that the testizg speads
specified disgnise important effacts characteristic of materizls iz the
plastic state. Fuxther, it is realizad that veriations i the thicknesses of test
specimans, which are permitted by thess procedures, produce variations iz
the surface-voloms rates of such specimaens, a=d that thess varstions ouay
imflnencs the tust resnlts. Hencs, wharo dirsctly comparable resmlts are
desired, all samples should bs of squal thickssss. Special additional tests
should be used where mom precise physical data am needed.

Homm 3—This test methed may be ussd for testing phenelic moldsd
REID OF i d mxaipmials. F ar, wherg thess matsrials are nsed as
electzical nsulatton, wach matesials should be tested in accordance with
Test Mathods D 218 and Test Method D 651.

Nom I—Fnrhnlﬂ.nptnp-hu efmm:nmpmmmﬁnrn&d
with high dubes =20-GPa
{:30x1l}‘-pd]ﬂlw:.luushl]1bnma.t-m accerdance with Test
Methed D 3035/D 30350

1.4 Test data obtained by this test method are relevant and
approprizte for use in enginesring desizn.

1.5 The walues stated in 51 units are to be regarded as the
standard The vahies given in parentheses are for infonmation
enly.

¥ This test method s under the jurisdi
e U e dlirect ihility of Sub

n-umuwedmmmmmummm gl
mally approved n 194]. Last previcos efition appeoved in 2002 as IF&38 - 02,

ol ASTH O D.IIM.H_I
30, 140 o Bzl

“AS ¥ of CB

o tha Dlapas

section af

af Difanse.

1.6 Thir stamdand does nof purport fo address all qf the
sqiety concerns, I ey, asseciated with ftr wre It i the
responsibility of the wser qf this standard to establith aoppro-
prigte sqfety and health practices and determine the applica-
Bility qf regulatory iimitations prior (o wse.

1. Referenced Documents

2.1 ASTM Standards:

D 229 Test Methods for Rigid Sheet and Plate Materials
Used for Electrical Insulation®

D 412 Test Methods for Vulcanized Rubber and Thermo-
plastic Elastomers—Tension?

D 518 Practice for Conditioning Plastics for Testing*
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cil Insulating Materials®
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Flastics and Elecmical Insnlating Materials®
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trusion Materials”
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sommeter®

E 132 Test Method for Poisson’s Fato ar Foom Tempera-
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Lampiran 13. ASTM D 790 - 02

ﬂ_g]_ry Designation: D 790 — 02
L

A TERTLA FTOLAL

Standard Test Methods for

Flexural Properties of l.lnremfurt:ed and Reinforced Plastics
and Electrical Insulating Materials'

This sisndend is issoesd ender e fined designation D 790; e member i i e & the: year of
u‘l.g.llimwIlﬁtﬂdﬂllm_&yﬂ'ﬂlﬂﬂmmemmw&'yﬂ'ﬁlﬂmm.l

it epsilon (o) ind) o ad
This diord s e Gy d por aae by o
1. Scope *
1.1 These test methods cover the determination of fi 1
properties of moreinforced and reinforced plastics, inchiding

high-modulus composites and electrical insmlatimg materials im
the form of rectangmlar bars molded directly or cut from sheets,
plates, or molded shapes, These test methods are generally
applicsble to both rizid and semirizid materials. However,
flexmral strength cannot be determined for those materials that
do not break or that do not fail in the ower surface of the test
specimen within the 5.0 % sirain limit of these test methods.
These test methads utilize a three-point leading system applied
w A simply supported beam. A four-point loading system
method can be found in Test Method I 6272,

1.1.1 Procedure 4, designed principally for materials that
break at comparatively small deflactions.

1.12 Procedure B, designed particularly for those materials

1.13 Procedare A shall be used for measurement of fexural

properiies, particularly flexorsl modolus, unless the meaterial
specification states otherwise. Procedure B may be used for

deviations than comparsble data obtzined by means of Proce-
dure B.

1.2 Comparative tests may be mm in accordance with either
procedure, provided that the procedure is found satisfactory for
the material being tested.

1.3 The values stated im ST units are to be regarded as the
standard The values provided in parentheses are for informa-
ton onky.

1.4 This standard does mot purport o address all qf the
sgfety concerns, §f oy, asocioied with fs use Jr is the
responsibility qf the wsar qf this sfandard fo extablish appro-
priate sqieny and health pracices and determine the applica-
Bality af regulatory [imilations prior io uTe.

Mome 1—Thewe test mothods ame not technically equivalant to IS0 178.

! These et meethods see under the l
Plasmses and are the direct responsitaity of Sub

of ASTM C: DXy
D20, 10 o6 Mezk il

Current sdition appeoved Apeil 10, 2000 Published Juse 2002 Owngmally
poblebed a8 DT - T, Last previo sditicon [ T390 - 00

| chimgge ginee e Lusi revinion oF respproval

2. Referenced Docnments

2.1 ASTM Stamdards:

D 612 Practice for Conditioning DPlastics for Testing®

D 638 Tast Method for Tensile Properties of Plastics®

D 2283 Terminology Belating to Plastics®

D 4000 Classification System for Specifying Plastic Mate-
rials®

D 5847 Test Methods for Physical Dimensions of Solid
Plastic Specimens®

D 6272 Test Method for Flexural Properties of Unrein-
forced and Feinforced Plastics and Electrical Insunlating
Materials by Four-Point Bending*

E 4 Practices for Force Verification of Testing Machines®

E 6§91 Practice for Conducting an Interlshoratory Study to
Deetermine the Precision of a Test Meshod®

3. Terminology

3.1 Dyfinifons—Definitions of terms applying to these test
methods appear in Terminology D 883 and Annex Al of Test
Method D 638.

4. Snmmary of Test Method

4.1 Abar of rectanzunlar cross sechion rests o0 TwWo SUDDOTTS
and is loaded by means of a loading nose midway berwean the
supports (see Fig. 1). A support span-to-depth ratio of 1461
shall be used unless there is reasom to suspect that a larger
span-fo-depth mte may be required, as may be the case for
certain laminated materials (see Section 7 and Mote 8 for
Euidamce).

4.2 The specimen is deflected wuntl ropmre ocoours in the
outer surface of the test specimen or until 3 marimum strain
(zee 12.7) of 5.0 % is reached whichever ocours first.

4.3 Procedure A employs a strain rate of 0001 mmmom'min
(0.01 in/in /min) and is the preferred procedure for this test
method, while Procedure B employs a sirain rate of 0.10
mm/mm/min (010 in o fmin).

2 dmmsa Book of ASTM Stamdareks, Vol 0ED1.

* dmssa Book of ASTM Stamdareks, Vol 0E02
* Arssi! Book off ASTM Searaardh, Vol DBO3,
" dmmsa Book of ASTM Stamdardks, Vol 0301,
* dmma Book of ASTM Stamdareks, Vol 1402

*A Summary of Champes :action appears at the end of this sisndard
Capyright © A5TM intemetons, 100 Barr Hetor Oswve, PO Boe CTO0, West Comshohocksn, P MBS 0450 Uinded Sheles
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Lampiran 14. Foto kegiatan penelitian

1. Proses pembuatan panel sampel uji komposi




95

(110
@b

¥

—




2. Proses perendaman panel sampel uji komposit
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3. Proses pengujian
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sebesar 70% - 90%.

Bagaimana system

transfer beban dari

Beban diterima oleh matriks,

kemudian didistribusikan kepada

KOMENTAR DAN KOREKSI
' Dosen Penguji Pertanyaan Jawaban Paraf
. Dr. Ir. Hairul Arsyad, ST., Penyusun komposit terdiri dari
Apa penyusun i .
- MT matriks dan penguat seperti
f komposit? .
serat, keramik, karet dan logam.
Karena dalam komposit penguat y
Mengapa discbut . /
membawa atau menerima beban
penguat?

v

air?

Mengapa panel

| komposit yang

i ditambahkan pigment

pastes dapat
bertambah berat?

resin epoxy dapat menyerap air

karena molekul air bereaksi

dengan ikatan kimia dalam L/

epoxy atau biasa disebut proses

hidrolisis. i

—

i

matriks ke penguat? penguat.
 Dr. Eng Lukmanul Hakim | Apakah pigment
Arma, ST., MT pastes dapat Pigment pastes Tidak dapat
bercampur dengan bercampur dengan air. v/ ‘




