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ABSTRAK 

 
Mesin penggiling pupuk menggunakan sistem hammer mill dirancang untuk 

membantu kelompok makarti tani dalam memproduksi pupuk. Penggilingan 

hammer mill adalah proses pengurangan ukuran bahan dengan cara memukul bahan 

menggunakan palu-palu logam yang berputar dengan kecepatan tinggi. Tujuan 

dalam pembuatan mesin ini adalah membuat desain pada mesin penggiling pupuk 

dan menghitung elemen mesin pada mesin pengggiling pupuk. 

Metode penyelesaian yang dilakukan untuk menyelesaikan kegiatan 

perancangan ini melibatkan beberapa tahap. Adapun tahapannya adalah melakukan 

identifikasi masalah, studi literatur, studi Pustaka, ide awal, perbaikan ide, 

pemilihan ide terbaik, keputusan dan implementasi desain selanjutnya melakukan 

perhitungan elemen mesin yang terdapat dalam mesin penggiling pupuk. 

Hasil yang diperoleh adalah mesin ini menggunakan motor bakar tipe GX 

270 T2. Spesifikasi mesin memiliki daya 9 HP, putaran maksimum 3600, dan torsi 

38,2 Nm, transmisi yang digunakan pulley dan belt dengan rasio perbandingan 1:2 

dengan putaran output maksimum 1800 rpm, memiliki ukuran poros dengan jenis 

material S45C yang mempunyai diameter 25,4 mm x 680 mm. Bantalan yang 

digunakan memiliki kode UCP 205 yang memiliki beban dinamis 14 kN dan beban 

statis 7,8 kN dengan bore diameter 25 mm dengan Panjang pemakaian 4500 jam. 

 

 
Kata kunci: penggilingan, hammer mill, proses perancangan. 
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ABSTRACT 

fertilizer grinding machine using a hammer mill system is designed to assist 

Makarti Tani group in producing fertilizer. Hammer grinding is a process of 

reducing the size of materials by striking them by rotating high-speed metal 

hammers. The goal of creating this machine is to design the fertilizer grinding 

machine and calculate its components. 

The method to complete this design project involves several stages: problem 

identification, literature review, initial concept generation, concept refinement, 

selection of the best concept, decision-making, and design implementation. Then 

doing, subsequent steps in the concept subsequent steps include performing 

calculations for the machine components in the fertilizer grinder. 

The obtained outcomes in this final project indicates that the utilization of 

a Combustion engine of the GX 270 T2 type. The Combution engine specifications 

include a power of 9 HP, a maximum rotational speed of 3600 RPM, and a torque 

of 38.2 Nm. The transmission utilized is a pulley and belt configuration with a ratio 

of 1:2, resulting in a maximum output rotation of 1800 RPM. The shaft is made of 

S45C material, with dimensions of Ø25.4 mm x 680 mm. The employed bearing is 

designated as UCP 205, with a dynamic load capacity of 14 kN and a static load 

capacity of 7.8 kN, and a bore diameter of 25 mm. The projected operational 

lifespan is 4500 hours. 

Keyword: milling,hammer mill, fertilizer grinder 



x  

 

 

DAFTAR ISI 

HALAMAN DAN JUDUL ..................................................................................... i 

LEMBAR PENGESAHAN .................................................................................. ii 

KATA PENGANTAR .................................................................................................... iii 

PERNYATAAN ..................................................................................................... v 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI ............................. vi 

HALAMAN PERSEMBAHAN.......................................................................... vii 

ABSTRAK .......................................................................................................... viii 

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

DAFTAR ISI .......................................................................................................... x 

DAFTAR GAMBAR .......................................................................................... xiii 

DAFTAR TABEL ............................................................................................... xiv 

DAFTAR LAMPIRAN ....................................................................................... xv 

DAFTAR SIMBOL DAN SINGKATAN ............................................................. xvi 

BAB I PENDAHULUAN 

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

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

1.3 Tujuan ............................................................................................................ 2 

1.4 Batasan masalah ............................................................................................ 2 

1.5 Manfaat .......................................................................................................... 3 

BAB II TINJAUAN PUSTAKA DAN LANDASAN TEORI 

2.1 Tinjauan Pustaka ........................................................................................... 5 

2.2 Landasan Teori .............................................................................................. 7 

2.2.1 Penggilingan ........................................................................................ 8 



xi 

 

2.2.2 Penggilingan hammer mill ................................................................... 8 

2.2.3 Proses perancangan mengguhnakan pendekatan James H Earle ........ 9 

2.2.4 Gambar teknik..................................................................................... 11 

2.2.5 Solidworks 2017 ................................................................................. 13 

2.2.6 Komponen elemen mesin ................................................................... 15 

BAB III METODA PENYELESAIAN 

3.1 Alat Dan Bahan............................................................................................ 24 

3.1.1 Alat yang digunakan ........................................................................... 24 

3.1.2 Bahan yang digunakan ........................................................................ 26 

3.2 Metode Pembuatan Desain Mesin Penggiling Pupuk .................................. 28 

3.3 Prosedur Perhitungan Elemen Mesin .......................................................... 30 

BAB IV HASIL DAN PEMBAHASAN 

4.1 Desain Pada Mesin Penggiling Pupuk Menggunakan Sistem Hammer mill34 

4.1.1 Identifikasi masalah ........................................................................... 34 

4.1.2 Studi lapangan dan studi literatur ...................................................... 36 

4.1.3 Ide Awal ...................................................................................................... 37 

4.1.4 Perbaikan ide...................................................................................... 40 

4.1.5 Pemilihan konsep terbaik ................................................................... 41 

4.1.6 Keputusan .......................................................................................... 46 

4.1.7 Implementasi desain........................................................................... 48 

4.2 Perhitungan Elemen Mesin .......................................................................... 54 

4.2.1 Perencanaan daya motoran ................................................................ 54 

4.2.2 Perhitungan transmisi pulley dan belt ................................................ 58 

4.2.3 Perhitungan pada poros ...................................................................... 65 

4.2.4 Perhitungan bantalan.......................................................................... 72 



xii 

 

BAB V KESIMPULAN DAN SARAN 

5.1 Kesimpulan .................................................................................................. 75 

5.2 Saran ............................................................................................................ 76 

Daftar Pustaka 

Lampiran 



 

xiii 

 

 

DAFTAR GAMBAR 

 
Gambar 2.1 Rancangan mesin penggiling dengan hammer mill .......................... 5 

Gambar 2.2 Metode perancangan James H earle ................................................ 9 

Gambar 2.3 Proyeksi sistem Eropa .................................................................... 12 

Gambar 2.4 Proyeksi sistem Amerika ................................................................ 13 

Gambar 2.5 Logo solidworks ............................................................................. 14 

Gambar 2.6 Menu utama solidworks ................................................................. 15 

Gambar 2.7 Penampang pada sabuk V-belt ........................................................ 18 

Gambar 3.1 Diagram alir proses perancangan mesin penggiling pupuk ............ 28 

Gambar 3.2 Diagram alir proses perancangan ................................................... 31 

Gambar 4.1 Desain mesin penggiling pupuk ..................................................... 49 

Gambar 4.2 Rangka mesin ................................................................................. 50 

Gambar 4.3 Chruser box dan hopper ................................................................. 51 

Gambar 4.4 Poros hammer mill ......................................................................... 52 

Gambar 4.5 Sketsa momen pada poros .............................................................. 67 

Gambar 4.6 Momen diagram pada software md solid........................................ 67 

Gambar 4.7 Shear diagram pada software md solid ........................................... 67 



 

xiv 

 

 

 

DAFTAR TABEL 
 

Tabel 3.1 Daftar alat-alat yang digunakan ......................................................... 24 

Tabel 3.2 Daftar bahan yang digunakan............................................................. 26 

Tabel 3.3 Kriteria kebutuhan konsumen ............................................................ 30 

Tabel 3.4 Keterangan penilaian .......................................................................... 30 

Tabel 4.1 Tabel identifikasi masalah ................................................................... 34 

Tabel 4.2   Daftar tuntutan kebutuhan konsumen ................................................. 35 

Tabel 4.3   Sketsa dan catatan ............................................................................... 35 

Tabel 4.4   Kebutuhan konsumen 1 ....................................................................... 37 

Tabel 4.5   Kebutuhan konsumen poin ke 2 .......................................................... 39 

Tabel 4.6   Kebutuhan konsumen poin ke 3 .......................................................... 39 

Tabel 4.7   Faktor kriteria ...................................................................................... 40 

Tabel 4.8   Keterangan penilaian pemilihan konsep ............................................. 41 

Tabel 4.9   Penilaian kebutuhan konsumen poin 1 ................................................ 41 

Tabel 4.10 Penilaian kebutuhan konsumen poin 2 ................................................ 43 

Tabel 4.11 Penilaian kebutuhan konsumen poin 3 ................................................ 45 

Tabel 4.12 Keputusan pemilihan rancangan ......................................................... 47 

Tabel 4.13 Part list rangka mesin ......................................................................... 50 

Tabel 4.14 Tabel keterangan kebutuhan pada rangka utama mesin ...................... 50 

Tabel 4.15 Part list pada chruser box ................................................................... 52 

Tabel 4.16 Part list poros hammer mill ................................................................ 53 

Tabel 4.17 Tabel keterangan desain pada poros dan transmisi mesin ................... 53 

Tabel 4.18 Tabel faktor koreksi ............................................................................ 62 

Tabel 4.19 Mencari nilai K tab .............................................................................. 63 

Tabel 4.20 Nominal length .................................................................................... 63 

Tabel 4.21 Variable metode interpolasi linear untuk mencari nilai X ................... 64 

Tabel 4.22 Rancangan umur bantalan ................................................................... 72 



DAFTAR LAMPIRAN 

xv 

 

 

Lampiran 1 Biodata penulis 

Lampiran 2 Data perancangan 

Lampiran 3 Katalog Part 

Lampiran 4 Desain 



xvi 

 

 

DAFTAR SIMBOL DAN SINGKATAN  
 

  
 

𝐻d : Daya rancanagan (HP) 

P : Daya nominal motor (HP) 

KL : Faktor layanan 

𝑛 : Kecepatan putaran (rpm) 

d : Diameter (mm/inichi/cm) 

𝑣 : Kecepatan linear sabuk (ft/menit) 

Cₛ : Jarak antar sumbu poros sementara (inci) 

𝐿 : Panjang sabuk yang diperlukan (inci) 

𝐶 : Jarak antar sumbu poros aktual (inci) 

𝜎𝑎 : Tegangan tarik ijin (N/mm2) 

𝜎𝑢 : Ultimate tensile strength (kg/mm2) 

𝑟𝑎 : Tegangan geser ijin (N/mm2) 

T : Torsi (N.m) 

𝜔 : Kecepatan sudut (rad/s) 

F : Gaya (N) 

𝑟 : Jari-jari (m) 

Rv : Gaya reaksi (N) 

M : Momen (N.mm) 

𝑇ₑ : Torsi ekuivalen (N.m) 

𝐾𝑡 : Faktor kombinasi kejutan dan fatik untuk torsi 

𝐾𝑚 : Faktor kobinasi kejut dan fatik untuk bending momen 

Me : Momen ekuvalen (N.m) 

dT : Diameter poros berdasarkan torsi ekuivalen (mm) 

d𝑚 : Diameter poros berdasarkan momen ekuivalen (mm) 

Ld : Jumlah putaran rancangan (putaran) 

H : Umur rancangan (jam) 

C : Beban dinamis (kN) 

Pd : Beban (reaksi) terbesar pada bantalan (kN) 


