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PENGARUH TEMPERATUR PEMANASAN TERHADAP SIFAT MEKANIK
DAN STRUKTUR MIKRO KOMPOSIT AL/AL2O3 DENGAN

MENGGUNAKAN  METODE PRIMEX

Muhamad Saiful Syahri

Abstract

The production of Al/Al2O3 metal matrix composite can be carried out by

pressureless metal infiltration processs (PRIMEX). The experiment was conducted

using aluminium ingot as a matrix and 50%Vf Al2O3 powder as a reinforcement

which is mixed with 10% Mg and 13% Mg powder for wetting agent. The variables

of this experiment are holding time and firing temperature to investigate the effect of

these conditions onmechanical properties of Al/Al2O3 metal matrix composites.

Holding time was conducted for 10 hours and firing temperatures was 1000, 1100°C

respectively. The composites produced are analysed both mechanical properties and

metalography such as densities, porosities, hardness, as well as wear rate. The

results showed that the longer holding time and increasing firing temperature will

increase mechanical properties of Al/Al2O3 metal matrix composites, and it is found

that the optimum mechanical properties at 1100°C for 13% mg

Key word : Al/Al2O3 metal matrix composite, pressureless infiltration.



viii

PRAKATA

Puji dan syukur yang tak terhingga, penulis panjatkan kehadirat Allah SWT.

yang telah melimpahkan rahmat dan hidayat-Nya, sehingga penulis dapat

menyelesaikan dan menyusun skripsi ini tanpa adanya halangan suatu apapun.

Penyusunan Skripsi ini disusun untuk memenuhi salah satu syarat untuk

menyelesaikan pendidikan strata satu (S1) pada jurusan Teknik Mesin, Fakultas

Teknik, Universitas Jember.

Penyusun menyadari bahwa penulisan laporan ini tidak terlepas dari bantuan

dan saran dari berbagai pihak, oleh karena itu penyusun mengucapkan terima kasih

kepada:

1. Bapak Salahudin Junus, S.T., M.T., selaku dosen pembimbing 1 dan Bapak

Yuni Hermawan, S.T.,M.T., selaku dosen pembimbing 2 yang telah

meluangkan waktu dan pikiran serta perhatiannya guna memberikan

bimbingan dan pengarahan demi terselesaikannya skripsi ini

2. Bapak Sumarji S.T, M.T dan Bapak Ir. FX. Kristianta M.Eng. selaku dosen

penguji.

3. Bapak Imam Sholahudin S.T., selaku dosen pembimbing akademik

4. Bapak Sumarji S.T, M.T., selaku Dekan Jurusan Teknik Mesin

5. Kedua orang tuaku dan kakak yang telah memberikan segenap kasih sayang.

6. Teman-teman Fakultas Teknik Universitas Jember.

7. Doa seluruh rekan dan semua pihak yang tidak dapat disebutkan satu – persatu

yang telah banyak berperan dalam penyusunan laporan ini.

Demikian dari penulis, bagi para pembaca dan yang menggunakan laporan ini

penulis berharap ini dapat bermanfaat bagi semua pihak yang menggunakannya.

Jember, januari 2011

Penyusun



ix

DAFTAR ISI

Halaman

JUDUL ................................................................................................................ i

PERSEMBAHAN................................................................................................ ii

MOTTO ............................................................................................................... iii

PERNYATAAN................................................................................................... iv

PEMBIBINGAN.................................................................................................. v

PENGESAHAN .................................................................................................. vi

Abstract ............................................................................................................... vii

PRAKATA .......................................................................................................... viii

DAFTAR ISI ....................................................................................................... ix

DAFTAR TABEL................................................................................................ xii

DAFTAR GAMBAR........................................................................................... xv

DAFTAR GRAFIK ............................................................................................. xiii

BAB 1. PENDAHULUAN ................................................................................. 1

1.1 Latar Belakang ............................................................................... 1

1.2 Permasalahan .................................................................................. 3

1.3 Batasan Masalah.............................................................................. 3

1.4 Tujuan.............................................................................................. 4

1.5 Manfaat............................................................................................ 4

BAB 2. TINJAUAN PUSTAKA ........................................................................ 5

2.1 Komposit ......................................................................................... 5

2.2 Komposit Matrik Logam ................................................................. 8

2.3 Material Penyusun Komposit Logam Al/Al2O3 .............................. 8

2.3.1 Aluminium .............................................................................. 8

2.3.2 Alumina .................................................................................. 10

2.3.3 Magnesium.............................................................................. 12

2.4 Proses Infiltrasi Logam Tanpa Tekan (PRIMEX) .......................... 13

2.5 Pengujian Sifat Mekanik ................................................................ 15



x

2.5.1 Uji Kekerasan ......................................................................... 15

2.5.2 Keausan................................................................................... 16

2.5.3 Densitas .................................................................................. 20

2.5.4 Porositas ................................................................................. 21

2.6 Pengamatan Metalolografi ............................................................. 22

2.6.1 Pengamatan Struktur Mikro dengan SEM (Scanning

Electron Miccroscop) ..................................................... 22

2.6.2 EDX (Energy Dispersive X-Ray).................................... 23

2.6.3 Mikroskop Optik............................................................. 24

2.7 Aplikasi Material Komposit ........................................................... 25

BAB 3. METODOLOGI PENELITIAN .......................................................... 25

3.1 Waktu dan Tempat Penelitian............................................................ 25

3.2 Bahan Penelitian ............................................................................... 25

3.2.1 Bahan ................................................................................. 25

3.2.2 Alat .................................................................................... 26

3.2.1 Tahap Persiapan ................................................................. 26

3.2.2 Proses Pembuatan Komposit Matrik Logam .................... 27

3.2.2. Persiapan bahan penelitian ............................................... 29

3.2.3. Persiapan bahan penelitian ............................................... 31

3.3 Pengujian .......................................................................................... 31

3.3.1 Uji Kekerasan Brinell ........................................................ 31

3.3.2 Pengujian Keausan ............................................................ 32

3.3.3 Densitas ............................................................................. 33

3.3.5 SEM (Scanning Electron Miccroscop) dan EDX .............. 34

3.3.6 Mikroskop optik ................................................................ 35

3.4  Alur Kerja Penelitian ....................................................................... 36

BAB 4. HASIL DAN PEMBAHASAN ............................................................. 38

4.1. Penimbangan Susunan Material Penyusun Komposit Sebelum

Proses .............................................................................................. 38



xi

4.2. Berat Reaksi Produk yang Terbentuk Setelah Proses .................... 39

4.3. Hasil Pengukuran Kedalaman Infiltrasi ......................................... 40

4.4. Hasil Pengujian Kekerasan ............................................................. 41

4.5. Hasil dan Pembahasan Uji Keausan ............................................... 42

4.6. Hasil Pengujian Densitas dan Porositas ......................................... 43

4.7. Hasil Pengamatan Metalografi ....................................................... 45

4.7.1Mikroskop Optik ..................................................................... 45

4.7.2 Hasil Pengamatan SEM ......................................................... 47

4.7.3 Hasil Pengamatan EDX ......................................................... 48

BAB 5. KESIMPULAN DAN SARAN ............................................................. 50

5.1 Kesimpulan ..................................................................................... 50

5.2 Saran ............................................................................................... 51

DAFTAR PUSTAKA…………............................................................................ 52

LAMPIRAN ......................................................................................................... 54



xii

DAFTAR TABEL

Halaman

Tabel 2.1 Sifat-sifat umum magnesium ........................................................... 9

Tabel 2.2 Perbandingan sifat-sifat alumina kemurnian 94%, 96%, dan

99,5%............................................................................................... 10

Tabel 3.1 Bahan Penyusun Komposit .............................................................. 27

Tabel 3.2 Komposisi Aluminium Ingot ........................................................... 27

Tabel 3.3 Komposisi Magnesium .................................................................... 28

Tabel 3.4 Komposisi Alumina ........................................................................ 28

Tabel 4.1 Berat rata-rata susunan material sebelum proses ............................. 38

Tabel A.1 Kadungan alumunium ingot ............................................................ 54

Tabel A.2 Kandungan Magnesium 99.8% ...................................................... 56

Tabel A.3  Kandungan alumina (Al2O3) .......................................................... 56

Tabel B.1 Reaksi Produk yang terjadi komposit logam Al/Al2O3................. 58

Tabel C.1 kedalaman  infiltrasi komposit logam Al/Al2O3 ........................... 59

Tabel D.1 Pengujian Kekerasan ....................................................................... 60

Tabel D.1 Anova desain blok lengkap random................................................ 62

Tabel E.1  Uji Keausan .................................................................................... 64

Tabel E.2 Anova desain blok lengkap random ................................................ 67

Tabel F.1 Densitas dan Porositas ..................................................................... 69

Table H.1 Distribusi F...................................................................................... 77



xiii

DAFTAR GAMBAR

Halaman

Gambar 2.1 Komposit.........................................................................................6

Gambar 2.2 Sekematis Percobaan PRIMEX ......................................................14

Gambar 2.5.1 Macam uji kekerasan dengan cara penusukan .............................16

Gambar 2.5.2 Macam-Macam Metode Proses Keausan.....................................17

Gambar 2.5.3 Pengujian Keausan dengan Metode Ogoshi ................................20

Gambar 3.1 Mangkuk (Tray) ..............................................................................27

Gambar 3.2 Susunan campuran ..........................................................................29

Gambar 3.3 Skema proses PRIMEX ..................................................................30

Gambar 3.4 Lokasi Pengujian.............................................................................31

Gambar 3.5 Alat foto  SEM dan EDX (EDS).....................................................35

Gambar 4.2 Berat Rata-Rata Reaksi Produk komposit Al/Al2O3 .......................39

Gambar 4.3 Rata-rata kedalam infiltrasi komposit Al/Al2O3 .............................40

Gambar 4.4 Perbandingan uji kekerasan komposit Al/Al2O3.............................41

Gambar 4.3.2 Perbandingan uji keausan komposit Logam Al/Al2O3.................43

Gambar 4.6.1 Densitas Komposi Logam Al/Al2O3. ...........................................44

Gambar 4.6.2 Porositas Komposit Logam Al/Al2O3. .........................................45

Gambar 4.7.1 Foto Komposit Logam Al/Al2O3 dengan pembesaran 200 X

pada posisi interfece- tengah- tepi ...................................................46

Gambar4.5.2 Foto SEM pada Specimen 1100oC 13% wf magesium foto

dengan pembesaran 200X ...............................................................47

Gambar 4.7.3. Hasil EDX Komposit Logam Al/Al2O3 pada 13% wf

magesium  dan temperatur 1100oC .................................................49

Gambar A.1 Alumunium Ingot ...........................................................................54

Gambar A.2 Memotong  ingot dengan gergaji ...................................................55

Gambar A.3 Memotong ingot dengan gerenda potong......................................55



xiv

Gambar A.4 Hasil pemotongan dengan gerinda potong....................................55

Gambar A.5 Magnesium 99.8% .........................................................................57

Gambar A.5 Kramik (tray)..................................................................................57

Gambar B.1 Berat reaksi produk selisih antara berat alumunium dengan

berat produk jadi dari komposit logam Al/Al2O3 ............................58

Gambar C.1. Kedalam infiltrasi..........................................................................59

Gambar D.1 Pengujian Kekerasan......................................................................60

Gambar E.1 Uji Keausan ...................................................................................65

Gambar E.2 Alat penguji keausan ......................................................................65

Gambar F.1 Densitas...........................................................................................69

Gambar F.2 Porositas..........................................................................................70

Gambar F.3 Gelas Ukur ......................................................................................70

Gambar F.4 Dapur Pemanas ...............................................................................70

Gambar G.1 Hasil foto Mikroskop .....................................................................71

Gambar G.2 Mikroskop Optic ............................................................................72

Gambar G.3 Alat SEM yang dilengkapi EDX/EDS...........................................72

Gambar H.1 Dapur pemanas vakum gas ............................................................73

Gambar H.2 Bahan-bahan pembuat komposit logam.........................................73

Gambar H.3 Proses Pembuatan Sebelum Dimasukkan Ke Dalam Dapur..........74

Gambar H.4 Proses pemasukan bahan................................................................74

Gambar H.5 Hasil jadi komposit logam setelah dikeluarkan dari dapur

pemanas vakum gas .......................................................................75

Gambar H.6 Hasil jadi komposit logam setelah dikeluarkan dari dapur

pemanas vakum gas .......................................................................75

Gambar H.7 Proses molting setelah specimen dipotong ....................................76

Gambar H.8 Timbangan .....................................................................................76


	judul.pdf
	BAB 1.pdf
	BAB 2.pdf
	BAB 3 fix.pdf
	BAB 4 fix.pdf
	BAB 5.pdf
	Daftar Pustaka.pdf
	Lampiran.pdf
	13. LAMPIRAN G .tabel distribusi F.pdf

