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Lampiran A. Perhitungan

A.1  Perhitungan Fraksi Volume Serat

e Uji Tarik

Diketahui :

Volume sampel uji tarik =pxlxt
=25cm x 2,5cm x 0,3cm
= 18,75 cm?

p serat daun nanas =1,5 g/lem®

p resin vinil ester =1,12 g/lem®

p resin epoksi =1,19 g/cm®

p resin polyester =1,13 g/cm®

% Volume serat =15%

Berat serat yang digunakan = Vierat X Pserat
= (%Vserat X Visampel) X Pserat
=15% x 18,75 cm® x 1,5 g/em?
=42 gram

Berat total resin vinil ester = Viesin X Presin
= (%Vresin X Vsampel) X Presin
= 100% - %Vserat (Vsampel X Presin)
=85% x 18,75 cm® x 1,12 g/em?
= 17,85 gram

Persentase katalis =resin : katalis 1 : katalis2=100:3:1
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100

Berat resin =01 17,85 g
=17,16 g
- _3
Berat katalis 1 =03 x17,85 g
=0,51g
~ _
Berat katalis 2 =10~ 17,85 g
=0,17¢g
Berat total resin epoksi = Viesin X Presin

= (%Vresin X Vsampel) X Presin
=100% - %Vserat (Vsampel X presin)

=85% x 18,75 cm® x 1,19 g/cm?

= 18,96 gram
Persentase katalis =resin : katalis=3: 1
Berat resin = Z x18,96 g
=1422¢
Berat katalis = i x18,96 g
=474 ¢
Berat total resin polyester = Viesin X Presin

= (%Vresin X Vsampel) X Presin
= 100% - % Vserat (Vsampel X presin)

=85% x 18,75 cm® x 1,13 g/em?
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Persentase katalis

Berat resin

Berat katalis

Uji Lentur
Diketahui :

Volume sampel uji tarik

p serat daun nanas
p resin vinil ester
p resin epoksi

p resin polyester

% Volume serat

Berat serat yang digunakan

Berat total resin vinil ester

=17,91 gram

= resin : katalis=100: 1

100

= =x1791 g

=17,73 g

1

=—x1791 g

=0,18¢g

=pxlxt

=12,5cm x 1,27cm x 0,32cm
=5,08 cm’

=1,5 g/em?

=1,12 g/em?

=1,19 g/cm?

=1,13 g/cm?

=15%

= Viserat X Pserat

= (%Vserat X Visampel) X Pserat
=15%x 5,08 cm® x 1,5 g/cm?
= 1,14 gram

= Viesin X Presin

= (%Vresin X Vsampel) X Presin
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= 100% - % Vserat (Vsampel X presin)

=85%x 5,08 cm® x 1,12 g/cm?

= 4,8 gram
Persentase katalis =resin : katalis 1 : katalis2=100:3:1
: _ 100
Berat resin T x4.8 g
=4,61¢g
~ _3
Berat katalis 1 =103 x4.8 g
=0,l4¢g
: _
Berat katalis 2 T x4.8 g
=0,05¢g
Berat total resin epoksi = Viesin X Presin

= (%Vresin X Vsampel) X Presin
=100% - % Vserat (Vsampel X presin)

=85% x 5,08 cm® x 1,19 g/cm®

=5,1 gram
Persentase katalis = resin : katalis=3: 1
Berat resin = % x5,1¢g

=383¢g
Berat katalis = i x5,1g

=127¢g
Berat total resin polyester = Viesin X Presin
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= (%Vresin X Vsampel) X Presin
=100% - %Vserat (Vsampel X presin)

=85% x 5,08 cm® x 1,13 g/cm?

=49 gram
Persentase katalis = resin : katalis =100 : 1
Berat resin = % x4.9 g

=485¢g
Berat katalis = 113 x49 g

=0,05¢g
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LAMPIRAN B

GAMBAR ALAT DAN BAHAN
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Lampiran B. Gambar Alat dan Bahan

Gambar B.1 Alas Cetakan Gambar B.2 Alat Pengaduk

Gambar B.3 Bagging Film Gambar B.4 Baki

Gambar B.5 Cetakan Gambar B.6 Gunting
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Gambar B.7 Penggaris

Gambar B.9 Sarung Tangan Gambar B.10 Selang

- 9]
wtdls Sl .

Gambar B.11 Silent Tape Gambar B.12 Wadah
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Gambar B.14 Serat Nanas

Gambar B.15 Timbangan Digital Gambar B.16 Alat SEM

Gambar B.17 Resin Poliester Gambar B.18 Resin Epoksi
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Gambar B.18 Resin Vinil Ester Gambar B.20 Larutan NaOH 5%
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LAMPIRAN C
DATA DAN HASIL PENELITIAN
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Lampiran C. Data dan Hasil Penelitian

[ KX |

INSTRON
LAPORAN PENGUIIAN

Report Number

026/EXT/UNT/06/24
Operator Name F

Composite

Material

Test Method ASTM D3039
Humidity 67. %
Temperature 26. C

Rate 2.00 mm/min

Last test date: Wednesday, June 05, 2024

Graph 1
Tensile Composite
—
=
=
=]
m
(=3
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o 1 2 3 4
Tensile strain (Extension) [%]
Tensile strain Modulus
width | Thickness | Max Load | Tensile stress Tenf"ilsﬁ':ss (Extension) at Break (Autamatic cod
[mm] ] [MPa] ar el {Automatic load drop) Young's) ode
_ [Mpa) [ %] [GPal
1 25.00 3.00 1949.31 24.03 11.16 3.55 0.89 Polyester HLL
Mean 25.00 3.00 1949.31 24.03 11.16 3.55 0.89
Standard o L L o o o L
deviation
FinTmom el oo T999.3T 4.0 TT 16 R O.BY

Note:The result just for this test

Gambar C.1 Hasil Uji Tarik Hand Lay-up Poliester
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INSTROMN

LAPORAN PENGUIIAN

O30/EXT/UNT/06/24
AF
Composite

Report Number
Operator Name

Material

Test Method ASTM D3039
Humidity 67. %
Temperature 26. C

Rate 2.00 mm/min

Last test date: Wednesday, June 05, 2024

Graph 1
Tensile Composite
3000 b=
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=
o 1 2 3 4 5
Tensile strain (Extension) [%]
Tensile strain Modulus
Width | Thickness | Maxlosd | Tensile stress Tensle siess {Extension) at Break {Automatic
[mem] [mm] M) [MPa] TMPa] (Automatic load drop) Young's) Cade:
[%) [GPa)
T B o TS BT T5IE 121 T5T Epowy ALT
Tean R o TAL.05 BB 1515 T T5T
Standard | | |  —— | | 1 —
deviaticon
At TR gl TTOE TEIRT T5IE AT TET

Note:The result just for this test

Gambar C.2 Hasil Uji Tarik Hand Lay-up Epoksi
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Report Number
Operator Name
Material

Test Method
Humidity
Temperature
Rate

834

INSTRON
LAPORAN PENGUIIAN

027/EXT/UNT/06/24
AF

Composite
ASTM D3039
67. %

26. C

2.00 mm,/min

Last test date: Wednesday, June 05, 2024

Graph 1
Tensile Composite
4000
L Yy
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]
1000 T : .
o + + + + +—t +
-2 -1 [+] 1 2 3 4 5 =}
Tensile strain (Extension) [%]
Tensile strain Modulus
Width | Thickmess | Maxload | Tensile stress Tenee (Extension) at Break {Automatic
[rmen] [rmm] M) [MPa] (MPa] {Automatic load drop ) Young's) Code
[%] [GPa]

T o o ) T35 5D O O Wiyt
i=ET) o0 o L) I35 5D T IO
Standard | 1 T 1T . .
deviation

[T O o TETaa T3 ) T )

Note: The result just for this test

Report No
Material
Materi
Test Method
Rate

Gambar C.3 Hasil Uji Tarik Hand Lay-up Vinil Ester

| specification

>
INSTROMN

LAPORAMN PEMGUILAM
042/EXT/UNT/06/24
Komposit
Polyester HLU
ASTHM D790
5.00 mmymin

Flexure Test
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Flexure extension [mm]
| Flexure strain
wiann [ TREknES | g span Meximum Losd Mraimum Flesune (Extension) o i P
[mm] . [rmm] i length TeRal
T T FETo% ;) FolyEster AT
T IO 15018
T = o TSI - TEEY (R i

Gambar C.4 Hasil Uji Lentur Hand Lay-up Poliester

66




[ RX

INSTROMN
LAPORAN PENGUITAMN

Report Mo
Material
Material
Test Method
Rate

specification

045/EXT/UNT/ 06/ 24
Komposit

Polyester Epoxy HLU
ASTHM D790

5.00 mm/min

Flexure Test
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40 T
&
30T
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o} 1 2 3 A s &
Flexure extension [mm]
e | T | ot o | saeorman oo | MU e | L ST Modunas or -
e . ram1 Ira) e lenath =
T ER T ISETE A5.T P TSI e
Mean 1z0 3. 0. 00 i5E.76 45 T ZZ B3
Standard | _____ | _____ | - . _
T pra ey ==—w =

Gambar C.5 Hasil Uji Lentur Hand Lay-up Epoksi
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INSTROMN
LAPORAM PEMGUILAM

Report Mo
Material
Material
Test Method
Rate

specification

O44/EXT/UNT/06/24
Komposit

Polyester HLU “ynil
ASTM D790

5.00 mm/min

Flexure Test

B0
S0t i
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o
= I
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= L
&
o 20T
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ot H
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Flexure extension [mm]
Thicknes N Mauimum Flexure Flieamire skradm Modubus of
Width . Support span | Maximum Losd sy {Extension) gauge clasticity £ Code
[mm] [ [mm] [N [MPal fmach Pa]
T T o 3 La o] T80 1 L ) E) O 0558 RO WinyT
B =] =} ZO.O0 T80 1 L A 5T O 0558
prriy = = s

Gambar C.6 Hasil Uji Lentur Hand Lay-up Vinil Ester
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Report Number
Operator Name
Material

Test Method
Humidity
Temperature
Rate

(KX |

INSTROMN

LAPORAN PENGUIIAN

Last test date: Wednesday, June 05, 2024

Graph 1

2000

Tensile Composite

025/EXT/UNT/06,/24

AF

Composite
ASTM D3039

67. %
26. C

2.00 mm/min

o 1 2 3 <4 5
Tensile strain (Extension) [%]
Tensile strain Modulus
width | Thickness | Max Load | Tensile stress Tenelle mw=e | (Extension) at Break (Automatic coa
[rmm] [mm] [m] [MPa)] E[MP:] {Automatic load drop) Young's) ace
[*0] [GPal
1 25.00 3.00 1980.74 28.18 11.94 4.85 0.86 Polyester Vacuum
Mean 25.00 3.00 1980.74 28.18 11.94 4.85 0.86
Standard S P P T [, [
deviation
muom SO oo TO9B0. 73 H. 18 T 09 R 0.6

Note: The result just for this test

Report Number
Operator Name
Material

Test Method
Humidity
Temperature
Rate

Gambar C.7 Hasil Uji Tarik Vacuum Bag Poliester
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INSTROMN

LAPORAN PENGUIIAN

Last test date: Wednesday, June 05, 2024

O29/EXT/UNT/06/24
AF

Composite
ASTM D3039

B67. %
26. C

2.00 mm/min

Graph 1
Tensile Composite
4000
300071
—_ t
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g L
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o 1 2 3 4 5 &
Tensile strain (Extension) [%o]
Tensile strain Modulus
width Thickness | Max Load Tensile strass Te":t"$ :‘";ess (Extension) at Break {Automatic
[men] [mim] (L] [MPa] (Automatic load drop) Young's) Code
[MPa] [%a] [GPa]
T =TI (] TTAE A TET TI7E =T IO VaTum EpoEy
Tean ERL () TTAE 2 5T 578 53T IO
Standard | . | . | . | .. .
deviation
G T o TIAE A AET T=7E TIT TS

MNote: The result just for this test

Gambar C.8 Hasil Uji Tarik Vacuum Bag Epoksi
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(KX

INSTRON
LAPORAN PENGUIIAN

Report Number 02B/EXT/UNT/06/24
Operator Name AF

Material Composite

Test Method ASTM D3039
Humidity 67. %
Temperature 26. C

Rate 2.00 mm/min

Last test date: Wednesday, June 05, 2024

Graph 1
Tensile Composite
4000 T Yy
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Tensile strain (Extension) [%o]
Tensile straim Todulos
width Thickness | Max Load Tensile stress Te";t";zf“ (Extencion) at Break {Automatic
[mm] [mm] L) [MPa] [MPa] (Automatic load drop) Young's) Cade
) GPa)
T g o ITI0ET = =T g e SETTT VT

TI=an g o I7I0.5T R =T A0 T
Standard I T T T .
deviation
[t TS T TTIOST =5 14 = T

Note:The result just for this test

Gambar C.9 Hasil Uji Tarik Vacuum Bag Vinil Ester
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INSTROMN

LAPORAN PEMNGUIIAMN
Report No 041/EXT/UNT/06/24
Material Komposit
Material specification Polyester Vacuum
Test Method ASTM D790
Rate 5.00 mm/min

Flexure Test
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Flexure extension [mm]
: . Flewore strain
Thicknes Masimum Flexure Modulus of
v x Support soan | Maxmum Losd iy (Extension) Gaugs i code
[rmrm] ! [rPal [GPal
1 127 3.z z0.00 265 36 5506 0.0551 P\":"“"_T_:_‘::
[rresm T=- R o =5 o UUSST
T= = T =5 T ToET TUsST

Gambar C.10 Hasil Uji Lentur Vacuum Bag Poliester
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Report No

Material

Material specification
Test Method

Rate

7O

»Ta
INSTROMN
LAPORAN PENGUILAN

046/EXT/UNT/06/24
Komposit
Polyester Epoxy Wacuum
ASTM D790
5.00 mm/min

Flexure Test
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Gambar C.11 Hasil Uji Lentur Vacuum Bag Epoksi
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INSTROMN
LAPORAN PENGUILAMN

043/EXT/UNT/06/24
Komposit

Material specification Polyester Wacuum Vynil
Test Method ASTM D790
Rate 5.00 mm/min
Flexure Test
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Gambar C.12 Hasil Uji Lentur Vacuum Bag Vinil Ester
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