
 

xi 

 

DAFTAR ISI 

 
HALAMAN NOMOR PERSOALAN .......................................................... ii 

HALAMAN PENGESAHAN ...................................................................... iii 

HALAMAN PERNYATAAN ...................................................................... iv 

MOTTO ..........................................................................................................v 

LEMBAR PERSEMBAHAN ....................................................................... vi 

KATA PENGANTAR ................................................................................. vii 

ABSTRACT ................................................................................................... ix 

INTISARI .......................................................................................................x 

DAFTAR ISI ................................................................................................ xi 

DAFTAR GAMBAR .................................................................................. xiv 

DAFTAR TABEL ..................................................................................... xvii 

DAFTAR LAMPIRAN ............................................................................ xviii 

BAB I ..............................................................................................................1 

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

1.2 Rumusan Masalah ...............................................................................2 

1.3 Tujuan Penelitian ................................................................................3 

1.4 Batasan Masalah .................................................................................3 

1.5 Metode Pengumpulan Data.................................................................3 

1.6 Sistematika Penulisan .........................................................................4 

BAB II ............................................................................................................6 

2.1 Tinjauan Pustaka .................................................................................6 

2.2 Pengertian Hidrolik Excavator ...........................................................7 

2.2.1 Bagian-Bagian Hidrolik Excavator ...............................................8 

Pembuatan Mekanisme Boom, Arm, dan Bucket Pada Alat Peraga Mini Excavator
Dendi Milnanda Istiko, Dr. Sugiyanto, S.T., M.Eng.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



 

xii 

 

2.2.2 Attachment Hidrolik Excavator .....................................................9 

2.3 Pengertian Sistem Hidrolik ...............................................................10 

2.3.1 Prinsip Dasar Sistem Hidrolik .....................................................11 

2.3.2 Kelebihan dan Kekurangan Sistem Hidrolik ...............................12 

2.4 Komponen Sistem Hidrolik ..............................................................13 

2.4.1 Motor Listrik................................................................................13 

2.4.2 Pompa Hidrolik............................................................................14 

2.4.3 Katup (Valve) ...............................................................................15 

2.4.4 Silinder Hidrolik ..........................................................................16 

2.4.5 Tangki Hidrolik (Reservoir) ........................................................18 

2.4.6 Saringan (Filter) ..........................................................................18 

2.4.7 Pressure Gauge ...........................................................................19 

2.4.8 Oli Hidrolik..................................................................................20 

2.4.9 Selang (Hose) ..............................................................................20 

2.5 Perhitungan Sistem Hidrolik.............................................................21 

2.6 Perhitungan Bucket ...........................................................................23 

2.6.1 Ketetapan Perhitungan Bucket .....................................................23 

2.6.2 Perhitungan Bucket Manual .........................................................25 

BAB III .........................................................................................................30 

3.1 Waktu dan Tempat ............................................................................30 

3.2 Alat dan Bahan..................................................................................30 

3.3 Diagram Alur Pembuatan Sistem Hidrolik .......................................31 

3.4 Proses Pembuatan Sistem Hidrolik Boom ........................................33 

3.5 Proses Pembuatan Sistem Hidrolik Arm ...........................................33 

3.6 Proses Pembuatan Sistem Hidrolik Bucket .......................................34 

Pembuatan Mekanisme Boom, Arm, dan Bucket Pada Alat Peraga Mini Excavator
Dendi Milnanda Istiko, Dr. Sugiyanto, S.T., M.Eng.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



 

xiii 

 

3.7 Timeline Penelitian ...........................................................................34 

BAB IV .........................................................................................................35 

4.1 Pembuatan Mekanisme Boom...........................................................35 

4.2 Pembuatan Mekanisme Arm .............................................................39 

4.3 Pembuatan Mekanisme Bucket .........................................................42 

4.4 Perhitungan Waktu Silinder Boom, Arm, dan Bucket .......................45 

4.4.1 Perhitungan Waktu Silinder.........................................................45 

4.4.2 Analisis Perhitungan Waktu Silinder Hidrolik ............................49 

4.5 Pengukuran Jarak Maksimal Boom, Arm, dan Bucket ......................52 

4.5.1 Simulasi Kombinasi .....................................................................52 

4.5.2 Pengukuran Jarak Maksimal ........................................................56 

4.5.3 Analisis Jarak Jangkauan Maksimal ............................................61 

4.6 Perhitungan Volume Bucket ..............................................................63 

4.6.1 Perhitungan Volume Pada Bucket ................................................63 

4.6.2 Analisis Volume Bucket ...............................................................67 

BAB V ..........................................................................................................70 

5.1 Kesimpulan .......................................................................................70 

5.2 Saran .................................................................................................70 

DAFTAR PUSTAKA ...................................................................................72 

LAMPIRAN .................................................................................................75 

 

 

 

 

  

Pembuatan Mekanisme Boom, Arm, dan Bucket Pada Alat Peraga Mini Excavator
Dendi Milnanda Istiko, Dr. Sugiyanto, S.T., M.Eng.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



 

xiv 

 

DAFTAR GAMBAR 

 

Gambar 2. 1 Bagian-Bagian Excavator  .................................................................8 

Gambar 2. 2 Boom  .................................................................................................9 

Gambar 2. 3 Arm  ...................................................................................................9 

Gambar 2. 4 Bucket  .............................................................................................10 

Gambar 2. 5 Diagram Aliran Sistem Hidrolik......................................................10 

Gambar 2. 6 Konsep Hukum Pascal  ...................................................................11 

Gambar 2. 7 Motor Listrik....................................................................................14 

Gambar 2. 8 Pompa Hidrolik................................................................................15 

Gambar 2. 9 Hand Valve ......................................................................................16 

Gambar 2. 10 Silinder Hidrolik Single Acting .....................................................17 

Gambar 2. 11 Silinder Hidrolik Double Acting ....................................................17 

Gambar 2. 12 Tangki Hidrolik .............................................................................18 

Gambar 2. 13 Saringan (Filter) ............................................................................19 

Gambar 2. 14 Pressure Gauge .............................................................................20 

Gambar 2. 15 Selang (Hose).................................................................................21 

Gambar 2. 16 Struck Capacity Bucket  .................................................................24 

Gambar 2. 17 Heaped Capacity Bucket ...............................................................24 

Gambar 2. 18 Perbandingan Bucket  ....................................................................25 

Gambar 2. 19 Pembagian Bentuk Bucket  ............................................................25 

Gambar 2. 20 Pecahan Bentuk Bucket .................................................................26 

Gambar 2. 21 Ilustrasi Perhitungan Struck ..........................................................26 

Gambar 2. 22 Pembagian Luas Bidang A  ...........................................................27 

Gambar 2. 23 Pembagian Volume Heaped  ..........................................................27 

Gambar 2. 24 Ilustrasi Volume Prisma  ................................................................28 

Gambar 2. 25 Ilustrasi Volume Pengurang  ..........................................................29 

Gambar 3. 1 Diagram Alur Pembuatan Sistem Hidrolik ......................................32 

Gambar 4. 1 Desain Boom I..................................................................................35 

Gambar 4. 2 Desain Boom II ................................................................................35 

Gambar 4. 3 Desain Boom III ...............................................................................36 

Pembuatan Mekanisme Boom, Arm, dan Bucket Pada Alat Peraga Mini Excavator
Dendi Milnanda Istiko, Dr. Sugiyanto, S.T., M.Eng.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725560
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725561
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725562
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725563
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725564
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725565
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725566
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725567
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725568
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725569
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725570
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725571
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725572
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725573
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725574
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725575
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725576
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725577
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725578
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725579
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725580
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725581
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725582
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725583
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V7_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc137725584
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V9_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138230894
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762157
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762158
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762159


 

xv 

 

Gambar 4. 4 Proses Epoxy Komponen Boom .......................................................37 

Gambar 4. 5 Komponen Boom Setelah di Cat ......................................................37 

Gambar 4. 6 Upperstructure.................................................................................38 

Gambar 4. 7 Pemasangan Boom ke Upperstructure.............................................38 

Gambar 4. 8 Pemasangan Silinder Hidrolik Boom ...............................................38 

Gambar 4. 9 Desain Arm I ....................................................................................39 

Gambar 4. 10 Desain Arm II.................................................................................39 

Gambar 4. 11 Desain Arm III ...............................................................................39 

Gambar 4. 12 Komponen Arm Setelah Pengelasan .............................................40 

Gambar 4. 13 Proses Epoxy Komponen Arm .......................................................41 

Gambar 4. 14 Komponen Arm Setelah di Cat ......................................................41 

Gambar 4. 15 Perakitan Boom dengan Arm .........................................................42 

Gambar 4. 16 Desain Bucket I ..............................................................................42 

Gambar 4. 17 Desain Bucket II.............................................................................42 

Gambar 4. 18 Komponen Bucket Setelah Pengelasan ..........................................43 

Gambar 4. 19 Komponen Bucket Setelah di Cat - I..............................................44 

Gambar 4. 20 Komponen Bucket Setelah di Cat - II ............................................44 

Gambar 4. 21 Komponen Bucket Setelah di Cat - III ...........................................44 

Gambar 4. 22 Perakitan Bucket dan Pemasangan Silinder Bucket .......................45 

Gambar 4. 23 Posisi Minimal Silinder Hidrolik Boom ........................................45 

Gambar 4. 24 Posisi Maksimal Silinder Hidrolik Boom ......................................46 

Gambar 4. 25 Waktu Silinder Boom.....................................................................46 

Gambar 4. 26 Posisi Minimal Silinder Hidrolik Arm ...........................................47 

Gambar 4. 27 Posisi Maksimal Silinder Hidrolik Arm.........................................47 

Gambar 4. 28 Waktu Silinder Arm .......................................................................47 

Gambar 4. 29 Posisi Minimal Silinder Bucket .....................................................48 

Gambar 4. 30 Posisi Maksimal Silinder Bucket ...................................................48 

Gambar 4. 31 Waktu Silinder Bucket ...................................................................48 

Gambar 4. 32 Perbandingan Waktu Aktual Dengan Rumus ................................49 

Gambar 4. 33 Perbandingan Waktu Dengan Panjang Stroke ...............................51 

Gambar 4. 34 Perbandingan Waktu Dengan Kecepatan Silinder .........................52 

Pembuatan Mekanisme Boom, Arm, dan Bucket Pada Alat Peraga Mini Excavator
Dendi Milnanda Istiko, Dr. Sugiyanto, S.T., M.Eng.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762160
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762161
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762162
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762163
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762164
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762165
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762166
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762167
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762168
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762169
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762170
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762171
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762172
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762173
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762174
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762175
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762176
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762177
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762178
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762179
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762180
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762181
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762182
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762183
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762184
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762185
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762186
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762187
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762188
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762189
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762190


 

xvi 

 

Gambar 4. 35 Simulasi Kombinasi 1 ....................................................................53 

Gambar 4. 36 Simulasi Kombinasi 2 ....................................................................53 

Gambar 4. 37 Simulasi Kombinasi 3 ....................................................................54 

Gambar 4. 38 Simulasi Kombinasi 4 ....................................................................54 

Gambar 4. 39 Simulasi Kombinasi 5 ....................................................................55 

Gambar 4. 40 Simulasi Kombinasi 6 ....................................................................55 

Gambar 4. 41 Simulasi Kombinasi 7 ....................................................................56 

Gambar 4. 42 Simulasi Kombinasi 8 ....................................................................56 

Gambar 4. 43 Kombinasi 1 ...................................................................................57 

Gambar 4. 44 Kombinasi 2 ...................................................................................57 

Gambar 4. 45 Kombinasi 3 ...................................................................................58 

Gambar 4. 46 Kombinasi 4 ...................................................................................58 

Gambar 4. 47 Kombinasi 5 ...................................................................................59 

Gambar 4. 48 Kombinasi 6 ...................................................................................59 

Gambar 4. 49 Kombinasi 7 ...................................................................................60 

Gambar 4. 50 Kombinasi 8 ...................................................................................60 

Gambar 4. 51 Yellow Zone, Amber Zone, dan Red Zone  .....................................63 

Gambar 4. 52 Permukaan Samping Bucket ..........................................................63 

Gambar 4. 53 Lebar Bucket ..................................................................................64 

Gambar 4. 54 Beberapa Bagian Luas Bidang A...................................................64 

Gambar 4. 55 Dimensi Bucket ..............................................................................66 

Gambar 4. 56 Posisi Struck...................................................................................68 

Gambar 4. 57 Posisi Heaped ................................................................................68 

Gambar 4. 58 Bucket Excavator PC200-8 M0 .....................................................69 

 

 

 

 

  

Pembuatan Mekanisme Boom, Arm, dan Bucket Pada Alat Peraga Mini Excavator
Dendi Milnanda Istiko, Dr. Sugiyanto, S.T., M.Eng.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762191
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762192
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762193
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762194
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762195
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762196
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762197
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762198
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762199
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762200
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762201
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762202
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762203
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762204
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762205
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762206
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762207
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762208
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762209
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762210
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762211
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762212
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762213
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V11_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138762214


 

xvii 

 

DAFTAR TABEL 

 

Tabel 2. 1 Teoritical Standard Rod Cylinder (ISO 6022) .....................................23 

Tabel 2. 2 Angle of Repose ....................................................................................25 

Tabel 3. 1 Timeline Penelitian ...............................................................................34 

Tabel 4. 1 Data Perhitungan Waktu Silinder Hidrolik ..........................................49 

Tabel 4. 2 Jarak Jangkauan Maksimal...................................................................61 

Tabel 4. 3 Hasil Perhitungan Bidang A Persegi Panjang ......................................65 

Tabel 4. 4 Hasil Perhitungan Bidang A Segitiga Siku Siku ..................................65 

 

 

  

Pembuatan Mekanisme Boom, Arm, dan Bucket Pada Alat Peraga Mini Excavator
Dendi Milnanda Istiko, Dr. Sugiyanto, S.T., M.Eng.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V9_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc138196280


 

xviii 

 

DAFTAR LAMPIRAN 

 

Lampiran 1. Desain Komponen Boom ...................................................................75 

Lampiran 2. Desain Komponen Arm .....................................................................76 

Lampiran 3. Desain Komponen Bucket .................................................................77 

 

 

  

Pembuatan Mekanisme Boom, Arm, dan Bucket Pada Alat Peraga Mini Excavator
Dendi Milnanda Istiko, Dr. Sugiyanto, S.T., M.Eng.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V12_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc139143268
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V12_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc139143269
file:///D:/Mesin/Tugas%20Akhir/DRAFT%20TA/V12_PEMBUATAN%20SISTEM%20HIDROLIK%20BOOM,%20ARM,%20DAN%20BUKCKET%20PADA%20ALAT%20PERAGA%20MINI%20EXCAVATOR_DENDI%20MILNANDA%20ISTIKO.docx%23_Toc139143270

	Daftar Isi
	Daftar Gambar
	Daftar Tabel
	Daftar Lampiran

