LAMPIRAN 1

HASIL UJI KOMPOSISI KIMIA
MATERIAL AL-Mg
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CHEMICAL COMPOSITION TEST REPORT

Department of Metallurgy and Materials Engineering
UNIVERSITY OF INDONESIA

LA AT A TN

AN A A

Cr

0.0010
0.0010
0.0010
0.0010

Sr

0.0016
0.0014
0.0014
0.0015

Co

0.0030
0.0030
0.0030
0.0030

Conteact No. / No. Kontrak = L&+ Y Standards / Standar : ASTM A751
Customer / Pemberi Kerja : Materials { Material :
Al 51 Fe Cu Mn Mg an
i 87.6 0.0175 <« 0.0010 < 0.0010 0.0762 >12.0 0.144
2 B87.6 0.0115 < 0.0010 <« 0.0010 0.0729 >12.0 0.149
3 87.6 0.009%92 < 0.0010 <« 0.001C 0.0710 >12.0 0.123
Ave B7.6 0.0127 <« 0.0010 < 0.0010 0.0734 »>12.0 0.139
Ni Ti Be Ca Li Pb Sn
1 < 0.0050 0.014¢6 0.0003 < 0.0005 < 0.0001 0.0098 < 0.0100
2 < 0.0050 0.0154 0.0003 < 0.0005 <« 0.0001 0.0077 < 0.0100
3 < 0.0050 0.0142 0.0003 < 0.0005 <« 0.0001 0.0080 < 0.0100
Ave < {.0050 0.0147 0.0003 <« 0.0005 <« 0.q001 0.0085 < 0.0100
Y Na Bi Zr B Ga Cd
1 0.0292 < 0.0005 0.0233 0.0183 0.0019 0.0081 0.0079
2 0.0289 <« 0.0005 0.0185 0.0169 0.0015 0.008B1 0.0078
3 0.02B8 <« 0.00Q05 0.0212 D.0163 0.0013 0.0076 0.0Q059
Ave 0.0290 < 0.0005 0.0210 0.0172 0.0016 0.0079 0.0071
Ag Hg In
1 0.0010 < 0.0030 < 0.0100
2 < 0.0010 < 0.0030 < 0.0100
3 < 0.0010 < 0.0030 < 0.0100
Ave < 0.0010 < Q.0030 < 0.0100
Oatum / dale Tesled by / Diujl oleh : Approved by / Diselujui ofeh :
5/29/2008 VoA

Senter of Materials Processing and Failure Analysis
Jepl. of Melallurgy and Material Engineering
3edung Metalurgi dan Material FTUI

(ampus Baru Universilas Indonesia

Jepok - Weslt Java INDONESIA 16424

“el. 1 +62 21 7863510 Fax: +62 21 7872350

Veb: www.metal.ui.ac.id

-mail: cmpfa@wisirbyi-agickarakteristik..., Edy Yulianto, FTUI, 2008




LAMPIRAN 2

HASIL PENGUKURAN
DISTRIBUSI UKURAN SERBUK ALUMINA
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Gambar 2.1. Distribuai Ukuran Serbuk Alumina dengan Ukuran Rata-Rata 5,77 pm
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No. Lap.: R108230

Hal: 1/1
No.Lap. : R108230 No. Order : J1080208. Tanggal : 23-05-2008
Customer . Departemen Metalurgi dan Material Universitas Indonesia
Depok
Kontak Person :  Bpk. Edy Yulianto, S.Tmet
Jenis Sampel :  Serbuk Alumunium oksida
Penerimaan sampel : 15 Mei 2008
Tanggal Pengujian : 21-23 Mei 2008
Tipe Pengujian : Pengukuran Distribusi Partikel secara Sedimentometri

KONDISI PENGUJIAN

Sampel serbuk sebanyak 0,05 gram didispersikan dalam air destilasi, dimasukkan 0,2 gram
dispersan, kemudian diaduk dalam cuvetfe holder. Cuvetfe Holder dimasukan ke dalam
sedimenfomeler dan dianalisa pada suhu 20 °C. Sebagai standard digunakan material
quartz. Pengujian dilakukan sebanyak 3 kali dan dihitung nilai rata-ratanya.

HASIL PENGUJIAN
Ukuran Partikel Fraksi sample serbuk (%). pada pengukuran Rerata Komulatif
(pm) i il n
< 1,000 1,14 1,02 3,90 2,02 2,02
1,000 - 1,500 0.45 0,56 1,04 068 | 270
1,500 - 2,000 0,95 117 1,43 1,18 3,89
2,000 - 2,500 1,62 1,78 1,91 1,77 5,66
2,500 - 3,000 2,33 2,48 2,49 2,43 8,00
3,000 - 4,000 6,12 6,29 5,88 6,10 14,19
4,000 - 5,000 6,10 5,95 5,66 590 | 20,09 PO
5,000 - 6,000 4,55 4,71 4,62 4,63 24,72
6,000 - 8,000 5,55 5,84 5,99 5,79 30,51
8,000 - 10,000 2,92 3.23 3,18 341 | 33e2 o
10,000 - 12,500 2,22 3.17 2,52 264 | 3626 LT
12,500 - 16,000 4,25 3,70 4,18 404 1_ 40,30 ,
16,000 - 20,000 3,57 4,20 4,45 4,07 4437 |
20,000 - 25,000 6,12 6,84 571 6,22 | __ 5060 e s
25,000 - 31,500 11,81 11,30 9,76 10,96 61,55 | .
31,500 - 40,000 20,04 19,88 17,44 19,12 8067 | 777
40,000 - 50,000 19,44 17,20 19,01 18,55 | 99,22
> 50,000 0,82 0,68 0,83 0,78 100,00
gujian Kimia ~ Ukuran Rata-Rata 23 35 wn
r . PR H - - .
ORIGINAL | 2i¢"
Drs*aSheful'Rohmanmm die. i -,'i-?v_-.t;-';.‘ '5‘&,,;,,_ %

Laporan hasul pengupan ini hanya berlaku untuk sampel yang;d'up dj STP1 segala pengaduan sehubuggan dengan
pe!ayanan dapat d|sampa|kan ke Manajer Mutu STP; dllarang menggandakan”laporan :m lanpa perseuﬂgan fem.,ug O
dari STP.Kawasan BUSPIPTEK = Gedung 460 wSerpong"'l‘angemﬁg’15314 Zindonésfa :

Tel: 62- zragﬁkaﬁaaw&gﬁf&m Mﬁafwraw #ﬁ@ﬂoéﬁns “moails stpoffice@seﬁtrapaiwmer fom L e
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Gambar 2.3. Distribuai Ukuran Serbuk Alumina dengan Ukuran Rata-Rata 45 pm
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LAMPIRAN 3

FOTO KEGIATAN DAN PERALATAN PEMBUATAN
BUSA ALUMINIUM DENGAN INJEKSI GAS
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Gambar 2. Proses Peleburan pada Pembuatan Busa Aluminium
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Gambar 3. Proses Pengadukan dan Pembusaan pada Pembuatan Busa Aluminium

Gambar 5. Mesin Milling Serbuk Planetary Ball Mill (PBM 4A), Lab. Fisika-LIPI
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Gambar 6. Mesin Uji Tekan di Lab. Sentra Teknologi Polimer-BPPT
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LAMPIRAN 4

HASIL PERHITUNGAN BERAT JENIS BUSA
ALUMINIUM
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Perhitungan Berat Jenis Sampel Hasil Percobaan

Jenis Berat Jenis {gr/cm3) Berat Kete-
Sampel | Specimen | Specimen | Specimen | Rata- Jenis rangan
1 2 3 Rata Relatif

Al 2,65 2,68 2,70 2,68 1,00

Al-5 1,32 1,58 1,05 1,31 0.49

Al-10 | 1,75 1,67 1,29 1,57 0.59

Al-15 | 2,08 1,93 1,93 1,98 0.74

Al-20 |[1,98 1,31 1,54 1,61 0,60

AZ-5 - - - - Rapuh
A2-10 - - - - - Rapuh
A2-15 |- - - - = Rapuh
A2-20 |- - - - - Rapuh
A3-5 2,63 2,54 2,67 2,61 0,97

A3-10 (235 2,74 2,61 2,57 0,96

A3-15 |253 2,70 2,56 2,60 0,97

A3-20 2,40 2,54 2,68 244 0,91
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LAMPIRAN 5

HASIL UJI TEKAN BUSA ALUMINIUM
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MESSPHYSIK Laborgerdteges.m.b.H.

Test Certificate

Aluminium Compression Test

Teststandard......... £9-8%a Tested on......... 2008-05-15
TSt cieienarnanenass abd Kondis! uji........ 21.40C,RH63.5%
Materal......ooovvenns Al-Foams

Testing machine.....AGS-G

Pretension......coeevvnee 0.5N

Gripped Length...... 15.8 mm

Test speed 1 ........... 0%->2.5 mm/min

Directory....J1080216
Parameterset....astm 9-89a

Legend
Bno..... Batch number B Compressive strength
bi....... Width 1 Fmax........... Maximum load
b2....... Width 2 Comment....., Comment
Test No BNo b1 b2 "M Fmax Comment
mm mm MPa N

4 Aluminium foam-3 8.10 B.10 48.16 3160

10 Aluminijurn foam-2 7.30 7.20 66.35 3488

11 Aluminium foam-4 7.10 8.14 14.80 855.5
Mean 7.50 7.81 43,10 2501
Minimum 7.10 7.20 14.80 855.5
Maximum 8.10 8.14 66.35 3488

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008
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MESSPHYSIK Laborgeriteges.m.b.H.

Test Certificate
Aluminium Compression Test

Teststandard......... E9-8%a Tested on...... 2008-05-15
= =] abd Kondisl uji..... 21.40C,RH63.5%
Materal......ceeennns Al-Foams
Testing machine.....AGS-G
Pretension......c.veeun.- 0.5N
Gripped Length...... 17.3 mm
Test speed 1 ...0enuens 0%->2.5 mm/min
Directory....J1080216
Parameterset....astm €9-8%a
Legend
Bno,....Batch number A PO Compressive strength
bi....... Width 1 FmaX...coevenns Maxionum load
bz....... Width 2 Comment,..... Comment
Test Mo BNo bt b2 "M Fmax Comment
mm mim MPa N

S  Aluminium foam-35 7.32 7.38 50.97 2754

7 Aluminium foam-7 B.14 8.44 3291 2261

8  Aluminium foam-6 3.56 8.54 26,11 1909
Mean 8.01 8.12 36.66 2308
Minimum 7.32 7.38 26,11 1909
Maximum 8.56 8.54 50.97 2754

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008
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MESSPHYSIK Laborgeriteges.m.b.H.

Test Certificate -
Aluminium Compression Test

Teststandard......... E9-89a Tested on....... 2008-06-19
11 7] SO abd Kondis! ufi.......21.40C,RH63.5%
Materal......ooverennn Al-Foams

Testing machine.....AGS-G

Pretension..cvrieeee. 0.5N

Gripped Length...... 16.0 mm

Testspeed 1 ooaenen et 0%->2.5 mm/min

Directory....J1080216
Parameterset....astm ¢9-8%a

Legend
Bno.....Batch number i o Compressive skrength
bi....... Width 1 Fmax........... Maximum load
bi....... Width 2 Comment...... Comment
Test No BNo b1 b2 ! Fmax Comment
mm mm MPa N

12 Aluminium foam-12 7.00 7.66 198.5 9965

13 Aluminfum foam-13 7.20 7.14 192.3 9384

14  Aluminlum foam-14 6.80 7.45 195.1 9880
Mean 7.00 7.42 195.3 9909.67
Minimum 6.80 7.14 192.1 9880
Maximum 7.20 7.66 198.5 9965

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008
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MESSPHYSIK Laborgeriteges.m.b.H.

Test Certificate
Aluminium Compression Test

Teststandard......... E9-8%9a Tested on.........2008-06-19
Tester. o cesramennran abd Kondis! uji........ 21.40C,RH63.5%
Material........cvavins Al-Foams
Testing machine.....AQS-G
Pretension............... 0.5N
Gripped Length...... 14 mm
Test speed 1........... 0%-2>2.5 mm/min
Directory....J1080Z16
Parameterset..,.astm €9-89a
Legend
Bno.....Batch number i Compressive strength
bi....... Width 1 Frax........... Maximum load
bz....... Width 2 Comment...... Comment
Test No BMNo b1 bz M Fmax Comment
mm mm MPa N

15 Aluminium foam-15 6.80 7.10 76.3 3677

16 Aluminium foam-17 7.00 7.22 68.7 3473

17 Aluminium foam-16 6.53 7.20 72.2 3394
Mean 6.78 717 72.4 3514.67
Minimum 6.53 7.10 68.7 3394
Maximum 7.00 7.22 76.3 3677

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




(o%) uoissaidwon

ona1 0PI zT 00'01 o0'e faleX:} o'y falvir] 0o'o
- o
| = |
_ a0s
I o001
\s\ |
-
\\\ - m.
Py E
Dose
\ / \\\ 000€
X U
00sE
oL N Fﬂ/\
! oooY

S

(uBo,J WnIununpy [eLIRe ‘1070801 L
LT-ST'ON ¥59 1,

Edy Yulianto, FTUI, 2008

Fabrikasi dan karakteristik...,



unl £/ G euTam[y ynqIeg ueBusp wniuiumy esng werfSusg jadureg wnumsYe UBNS L, 180y YHeID

{¢,,) uebuebay
22 0Z8L9LvLCLoL 8 9 v T O
\&WT 0
02Z-1v ledweg —— VL
G1-1v 19dwes Y 05
01-1v [odwes ) Vi~ 00l
G-IV |]adwes \ \
Ov [pdweg —— A L 0S)
>
/.. BX 002

0S¢

(ediy) uebuebaj

Edy Yulianto, FTUI, 2008

Fabrikasi dan karakteristik...,



LAMPIRAN 6

HASIL PENGAMATAN SEM DAN EDS
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Hasil Pengujian SEM dengan Sampel A [-20
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Operator : jaya
Client : Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts Al Sample 1 (25/06/08 10:08)

2000 i
| i :
o
4 a'
l |
| .I
T
1000--
| i
i
nlie;
| |
0 Ii' LT R w— T T ; | = 1 i ‘ . T T T i
|
0 5 10 15 20
Energy (keV)
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Operator : jaya
Client : Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts Al Sample 1- 02 (25/06/08 10:11)

N . —

[ ‘

5000-} |

0 5 10 15 20
Energy (keV)
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Operator : jaya

Client : Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

AL Sample 1 - 03 (25/06/08 10:12)

|

Counts

1000—, Mig
500- i Al -
.
l
0 | liﬁf‘ ]wlw-w'\mr»u‘whcn:w_;m:?h:mrub . | ; - 7 | 7 ! F T l'_
0 5 10 15 20
Energy (keV)
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Operator : jaya
Client : Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts A Sample 1 - 04 (25/06/08 10:13)

4000
| |
: |
' Al
3000— | Mgr
|
2000 |, |
ja— |
R )
1000 |
0_‘[“ :':}—i_1L~—‘-—’l‘—“*1 i T | "}' - | I— i \ 1 T T ‘
)
0 5 10 15 20
Energy (keV)
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SEMQuant results. Listed at 12:14:11 on 25/06/08

Operator: jaya

Client: Dept. Metalurgi dan Material Universitas Indonesia
Job: Energy Dispersive X-Ray Bnalysis

Spectrum label: Al Sample 1 !

;a2 ”,"

B — If/b
System resolution = 59 eV

Quantitative method: ZAF { 3 iteraticns).
Analysed all elements and normalised results.

1 peak possibly omitted: 0.00 keV

Standards
0 K AL203 22/03/06
Mg K MagOxide 22/03/06
Al K Cehl2 03/03/07
a,~
Elmk Spect. Element Atomic (.
Type % %
0O K ED 11.81 17.83
Mg K ED 32.90 132.68
al K ED 55.29 49.49
Total 100.00 100.00
* = <2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008
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SEMQuant results. Listed at 12:59:52 on 25/06/08

Operator: jaya

Client: Dept. Metalurgi dan Material Universitas Indonesia
Job: Energy Dispersive X-Ray Analysis

Spectrum label: Al Sample 1 - 02

System resclution = 59 eV

Quantitative method: ZAF { 3 iterations).
Analysed all elements and normalised results.

1 peak possibly omitted: 0.00 keV

Standards

0 K AL203 22/03/06

Mg K MagOxide 22/03/06
Al K CeAl2 03/03/07

Elmt Spect. Element Atomic

Type % %
o K ED 4.09 6.50
Mg K ED 29.14 30.51
Al K ED 66.77 62.99
Total 100.00 100.00

* = <2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




SEMQuant resulrs. Listed at 13:00:13 on 25/06/08

Cperator: jaya

Client: Dept. Metalurgi dan Material Universitas Indonesia
Job: Energy Dispersive X-Ray Analysis

Spectrum label: AL Sample 1 - 03

System resolution = G55 eV

Quantitative method: ZAF ( 3 iterations).
Analysed all elements and normalised results,

1 peak possibly omitted: 0.00 keV

Standards

0 K AL203 22/03/0%
Mg K MagOxide 22/03/08
Al K CehAl2 03/03/07

Elmt Spect. Element Atomic

Type % %
o K ED 7.73 11.82
Mg K ED 45.60 45.87
Al K ED 416.68 42.31
Total ieo.00 100.00

* = <2 Bigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




SEMQuant results. Listed at 13:00:51 on 25/06/08

Operator: jaya

Client: Dept. Metalurgi dan Material Universitas Indonesia
Job: Energy Dispersive X-Ray Analysis

Spectrum label: Al Sample 1 - D4

System resolution = 59 eV

Quantitative method: ZAF { 3 iterations).
Analysed all elements and normalised results.

1 peak possibly omitted: ¢.00 keV

Standards

o K AL203 22/03/06

Mg K MagOxide 22/03/06
Rl K Cehrl2 03/03/07

Elmt Spect. Element Atomic

Type % %
o K ED 13.20 15.81
Mg K ED 30.22 29 .85
Al K ED 56 .58 50.34
Total 100.00 100.00
* = <2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




Al Sanple 2

alurgl FTU1 ™ Hdg= ~ 560 X
EHT=12.88 kV Phato No.=8398 25-Jun-2988 Detector= QBSD

Hasil Pengujian SEM dengan Sampel Al-15
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Operator : jaya
Client : Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

counts Al Sample 2 - 01 (25/06/08 10:22)

N

600 4
400—
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| N{g
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Operator : jaya

Client : Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Al Sample 2 - 02 (25/06/08 10:25)

Counts

B

500

4001

100 ||| § M |

]E
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Operator : jaya

Client ;. Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Al Sample 2 - 03 (25/06/08 10:26)

o " |
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Operator : jaya

Client : Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Al Sample 2 - 04 (25/06/08 10:27)

Counts

4000 -
| |
; i.
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B Al |
i
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\
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2000 !
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SEMQuant results. Listed at 13:01:57 on 25/06/08
Cperator: jaya
Client: Dept. Metalurgi dan Material Universitas Indonesia
Job: Energy Dispersive X-Ray BAnalysis
Spectrum label: Al Sample 2 - 01 Ifrqﬂﬁ
i A

System resolution = &9 ev

Quantitative method: ZAF ( 2 iterations).
Analysed all elements and normalised results.

1 peak possibly omitted: 0.00 keV

Standarxds

o K AL2Q3 22/03/08

Mg K MagOxide 22/03/06
Al K Cenl2 03/03/07

Elmt Spect. Element Atomic

Tvpe % %
0 K ED 12.42 18.86
Mg K ED 23,11 23.09
Al K ED 64.47 5g.05
Total 100.00 100.00

* = <2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008
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SEMQuant results. Listed at 13:03:22 on 25/06/08

Operator: jaya

Client: Dept. Metalurgi dan Material Universitas Indonesia
Job: Energy Dispersive X-Ray Analysis

Spectrum label: Al Sample 2 - 02

System resolution = 59 eV

Quantitative method: 2ZAF { 2 iterations}.
Analysed all elements and normalised results.

1 peak possibly omitted: G.00 keV

Standards

0 K AL203 22/03/06
Mg K MagOxide 22/03/06
Al K cepl2 03/03/07

Elmt Spect. Element Aktomic

Type % %

0 K ED 34.05  45.88
Mg K ED 16.24  14.40
Al K ED 49.71  39.72
Total 100,00 100.00

* = <2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008
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SEMQuant results. Listed at 13:03:56 on 25/06/08

Operator: jaya

Client: Dept. Metalurgi dan Material Universitas Indonesia
Job: Energy Dispersive X-Ray Analysis

Spectrum label: Al Sample 2 - 03

System resolution = 59 ev

Quantitative method: ZAF ( 3 iterations).
Analysed all elements and normalised results.

1 peak pessibly omitted: 0.00 kev

Standards

C K AL203 22/03/06
Mg K MagOxide 22/03/06
Rl K CeAl2 03/03/07

Elmt Spect. Element Atomic

Type % %
o K ED 6.22 9.97
Mg K ED 8.68 9.16
Al K ED 85.10 80.88
Total 100.00 10GC.0G

* = «2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




SEMQuant results. Listed at 13:04:15 on 25/06/08

Operator: jaya

Client: Dept. Metalurgi dan Material Universitas Indonesia
Job: Energy Dispersive X-Ray Analysis

Specrtrum label: Al Sample 2 - 04

System resolution = 59 eV

Quantitative method: ZAF { 3 iterations).
Analysed all elements and normalised results.

Standards

C K Carbon Low 13/0%/06
0 K AL203 22/03/06

Mg K MagOxide 22/03/06
Al K Cenl2 03/03/07

Elmk Spect. Element Atomic

Type % %
C K ED 1.00 7.13
o K ED 29.46 39.45
Mg K ED &.89 6.07
Al K ED 59.65 47.35
Total 100.00 100.00

* = «2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




WD= 16 nn Hetalurgi FTUI = 588
ENT=12 .68 KV Photo No.=B488 25-Jun-2@88 bDatector= QBSD

Hasil Pengujian SEM dengan Sampel Al-10

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008

Al Sanple 3




Operator : jaya
Client : Dept. Metaiurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts A Sample 3 - 01 (25/06/08 10:48)
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Operator : jaya

Client : Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Al Sample 3 - 02 (25/06/08 10:49)
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Operator : jaya
Client : Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts A\ Sample 3 - 03 (25/06/08 10:50)
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Operator : jaya

Client : Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Al Sample 3 - 04 (25/06/08 10:51)
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SEMQuant results. Listed at 13:04:30 on 25/06/08

Operator: jaya

Client: Dept. Metalurgi dan Material Universitas Indonesia
Job: Energy Dispersive X-Ray Analysis

Spectrum label: Al Sample 3 - 01 ,-H)aﬁo

System resolution = 59 eV

Quantitative method: 2AF ( 4 iterations).
Analysed all elements and normalised results.

Standards

C K Carbon Low 13/09/06
o K AL203 22/03/06

Mg K MagCxide 22/03/06
Al K CeAl2 03/03/07

Elmt Spect. Element Atomic

Type % %
cC X ED 2.19 4.51
0 K ED 4.26 6.61
Mg K ED 28.58 29.16
Al K ED 64 .97 59.72
Tatal 100.00 100.00

* = <2 Sigma (}_}??

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




SEMQuant results., Listed at 13:04:54 on 25/06/08

Operacter: jaya

Client: Dept. Metalurgi dan Material Universitas Indonesia
Job: Energy Dispersive X-Ray Analysis

Spectrum label: Al Sample 3 - 02

System resolution = 59 eV

Quantitative methed: ZAF ( 4 iterations).
Analysed all elements and normalised results.

1 peak possibly omitted: 0.00 keVv

Standards

0 K AL20Q3 22/03/06

Mg K MagOxide 22/03/06
Al K Ceal2 03/03/07

Elmt Spect. Element Atomic

Type * %
0 K ED 3.26 5.23
Mg K ED 24.60 26.02
Al K ED 72.14 68.74
Total 100.00 100.00

¥ = «2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008
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SEMQuant results, Listed at 13:05:12 on 25/06/08

Operator: jaya

Client: Dept. Metalurgi dan Material Universitas Indonesia
Job: Energy Dispersive X-Ray Analysis

Spectrum label: Al Sample 3 - 03

System rxesolution = 59 eV

Quantitative method: ZAF ( 4 iterations).
analysed all elements and normalised results.

Standards

C K Carbon Low 12/09/06
C K AL203 22/03/06

Mg K MagOxide 22/03/06
Al K Cenl2 03/03/07

Elmt Spect. Element Atomic

Type % ¥
C X ED 2.59 5.26
o K ED §.13 12.41
Mg K ED 14.84 14.91
Al K ED 74.45 67.41
Tokal 100.00 100.00
¥ = <2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




SEMQuant results. Listed at 13:05:26 on 25/06/08
Cperator: jaya

Client: Dept. Metalurgi dan Material Universitas Indonesia
Job: Energy Dispersive X-Ray Analysis

Spectrum label: Al Sample 3 - 04

System resolution = 59 eV

Quantitative method: ZAF | 3 iterations).
Analysed all elements and normalised results.

Standards
C K Carbon Low 13/09/06
C K AL203 22/03/06
Mg K MagOxide 22/03/06
Al K CeRl2 03/03/07

Elmt Spect. Element Atomic

Type % ¥
C K ED 1.25 2.45
0 K ED 14.38 21.24
Mg K ED 25.29 24.57
al ¥ ED 59.08 51.74
Total 100.00 100.00

* = <2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008
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Hasil Pengujian SEM dengan Sampel A1-5

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




Operator : jaya

Client : Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Al Sample 4 - 01 (25/06/08 10:57)
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Operator : jaya
Client ; Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts A Sample 4 - 02 (25/06/08 10:58)
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Operator : jaya
Client : Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts A\ Sample 4 - 03 (25/06/08 10:59)
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Operator : jaya

Client : Dept. Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Al Sample 4 - 04 (25/06/08 11:00)
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SEMQuant results. Listred at 13:05:40 on 25/06/08B

Operator: jaya

Client: Dept. Metalurgi dan Material Universitas Indcnesia
Job: Energy Dispersive X-Ray Analysis

Spectrum label: Al Sample 4 - 01 ,/ E;’Zﬁ

System resolution = E% eV

Quantitative method: ZAF ( 3 iterations).
Analysed all elements and normalised results.

Standards

C K Carbon Low 13/09/06
o K BL2Q3 22/03/06

Mg K MagOxide 22/03/06
Al K Cell2 03/03/07

Elmt Spect. Element Atomic

Type % ¥
cC K ED 0.83 1.76 ..
o K ED 1.46 5.54 I
Mg K ED 1B.45 19.42 '
Al K ED 77.26  73.28
Total 100.00 100.00

* = <2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




SEMQuant results. Listed at 13:05:58 on 25/05/08

Operator: jaya

Client: Dept. Metalurgi dan Material Universitas Indcnesia
Job: Energy Dispersive X-Ray Analysis

Spectrum label: Al Sample 4 - 02

System resolution = 59 eV

Quantitative method: ZAF { 3 iterations).
hnalysed all elements and normalised results.

1 peak possibly omitted: 0.00 keV

Standards

o K AL203 22/03/086

Mg K MagOxide 22/03/06
Al K Ceal2 03/03/07

Elmt Spect. Element AkLomic

Type % %
O K ED 4.86 7.82
Mg K ED 13.59 14.38
Al K ED 81.55 77.79
Total 100.00 100.00

* = <2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




SEMQuant results. Listed at 13:06:10 on 25/06/08

Operator: jaya

Client: Dept. Metalurgi dan Material Universitas Indenesia
Job: Energy Dispersive X-Ray Analysis

Spectrum label: Al Sample 4 - 03

System resolution = G595 eV

Quantitative method: ZAF { 3 iterations).
Analysed all elements and normalised results.

1 peak possibly omitted: 0.00 keV

Standards

0 K AL203 22/03/06
Mg K MagOxide 22/03/06
Al K Cehl2 03/03/07

Elmt Spect. Element Atomic

Type % %
0 K ED 4.79 7.6%
Mg K ED 15.73 16.63
Al K ED 79.48 75.69
Total 100.00 100.00

* = <2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




SEMQuant results. Listed at 13:06:28 on 25/06/08

Operatcr: jaya

Client: Dept. Mertalurgi dan Material Universitas Indonesia
Job: Energy Dispersive X-Ray Analysis

Spectrum label: Al Sample 4 - 04

System resclution = 5§59 eV

Quantitative method: ZAF { 4 iterations).
Analysed all elements and normalised results.

1 peak possibly omitted: 2.64 keV

Standards

C K Carbon Low 13/09/06
O K AL20Q3 22/03/06

Mg K MagOxide 22/03/06
Al K Cenl2 03/03/07

Elmt Spect. Element Atomic

Type % %
c K ED 3.81 7.24
0 K ED 15.45  22.02
Mg K ED 26,70  25.06
Al K ED 54.03 45.68
Total 100.00 100.00

* = <2 Sigma

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




LAMPIRAN 7

HASIL PENGUJIAN XRD

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




SAMPEL 1

350
300 |
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0 10 20 ag 40 a0 80 70 80 80
Sudut 28/ °
20 d

34,4432 2,60177

35,2795 2,54198

37,2366 2,.41275

42,2026 2,13961

43,3573 2,08527

51,6574 1,76803

56,7768 162016

61,5697 1,60503

63,2771 1,46847

67,4666 1,38711

76,0287 1,25077

77,9727 1,22438

Gambar 1. Hasil XRD Busa Aluminium dengan Penambahan Fraksi Berat 20%
Serbuk Alumina 5,77 pm

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




SAMPEL 2

Intensitas (arb. unit)
- — [n]
8 g8 8

n
o
Ll

0 10 20 30

o )

Sudut 26 /°

20 d
25,2084 | 3,53001
34,7433 | 2,57997
37,7415 | 2,38162
42,6104 | 2,12007
43,7459 | 2,06764
52,2351 | 1,74983
57,1866 | 1,60952
62,0415 | 1,49472
63,9011 [ 1,45563
67,8401 | 1,38038

76,881 | 1,23902

Gambar 2. Hasil XRD Busa Aluminium dengan Penambahan Fraksi Berat 15%
Serbuk Alumina 5,77 pm

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008




SAMPEL 4

g

i

Intensitas (arb. unit)

8

100

o

0 10 20 30 40 50 60 70 80 90
Sudut20/°
20 d
35,6161 | 2,51872
37,5208 | 2,39512
42 0321 | 21479
43,6653 | 2,07127
57,1867 | 1.60952
61,7212 | 15017
63,5364 | 1.4631
76,3184 | 1,24674

Gambar 4. Hasil XRD Busa Aluminium dengan Penambahan Fraksi Berat 5% Serbuk
Alumina 5,77 pm

Fabrikasi dan karakteristik..., Edy Yulianto, FTUI, 2008






