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ABSTRAK 

Pupuk adalah bahan yang ditambahkan kedalam tanah untuk 

mempertahankan dan meningkatkan kesuburan tanah dengan penambahan dan 

pengembalian zat-zat hara secara buatan diperlukan agar produksi tanaman tetap 

normal atau meningkat. Terdapat dua jenis pupuk untuk menjadikan tanah menjadi 

subur, yaitu pupuk non organik dan organik. Pupuk non organik tidak disarankan 

karena dapat merusak lahan dan mencemari lingkungan, berbeda halnya dengan 

pupuk organik yang tidak merusak lahan dan mencemari lingkungan. Salah satu 

contoh dari pupuk organik adalah pupuk kandang yang berasal dari kotoran 

kambing. Berdasarkan pengamatan yang dilakukan di Desa Jatiluhur Kecamatan 

Karanganyar terdapat banyaknya kotoran kambing yang tentunya menimbulkan 

bau yang tidak enak dan pengolahan kotoran kambing tersebut untuk menjadi 

pupuk masih menggunakan cara yang manual yaitu ditumbuk menggunakan kayu. 

Tujuan yang ingin dicapai adalah membuat mesin penghancur kotoran kambing 

agar dapat meningkatkan produktivitas pupuk, membuat flow of process dan 

melakukan pengujian fungsi pada mesin penghancur kotoran kambing. 

Metode yang dilakukan untuk pembuatan mesin penghancur kotoran 

kambing ini melalui proses pengukuran, proses pemotongan, proses pengelasan, 

proses gurdi, proses rivet, proses perakitan dan proses finishing. Dari proses 

produksi tersebut menghasilkan rangka, saringan, hopper atas, dan hopper bawah. 

Pada assembly dari proses produksi tersebut menggunakan las SMAW (Shild Metal 

Arc Welding)  

Hasil dari proses produksi yaitu berupa mesin penghancur kotoran kambing 

yang dapat meningkatkan produktivitas pupuk. Untuk pengujian mesin penghancur 

kotoran kambing, mesin dapat berfungsi dikarenakan dapat menghancurkan 

kotoran kambing. Dari percobaan 1,2,3,4 dan 5 penghancuran kotoran kambing 

didapatkan hasil penghancuran kotoran kambing yang mencapai target 60% selama 

10 menit dengan massa serbuk 0,62 dan massa butiran 0,37kg. 

Kata kunci: pupuk, proses produksi, uji fungsi. 
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ABSTRACT 

 Fertilizer is a material added to the soil to maintain and increase soil 

fertility by artificially adding and returning nutrients needed so that plant 

production remains normal or increases. There are two types of fertilizers to make 

the soil fertile, namely non-organic and organic fertilizers. Non-organic fertilizers 

are not recommended because they can damage land and pollute the environment, 

unlike organic fertilizers which do not damage land and pollute the environment. 

One example of organic fertilizer is manure derived from goat manure. Based on 

observations made in Jatiluhur Village, Karanganyar District, there were a lot of 

goat manure which of course gave off an unpleasant odor and the goat manure 

processing to become fertilizer still used the manual method, namely pounding it 

with wood. The goal to be achieved is to make a goat manure crushing machine in 

order to increase fertilizer productivity, create a flow of process and perform 

function testing on the goat manure crushing machine. 

 The method used to make this goat dung crushing machine is through the 

measuring process, cutting process, welding process, drill process, rivet process, 

assembly process and finishing process. This production process produces a frame, 

filter, upper hopper and lower hopper. In the assembly of the production process 

using SMAW welding (Shild Metal Arc Welding). 

 The result of the production process is a goat manure crushing machine 

which can increase fertilizer productivity. To test the goat manure crushing 

machine, the machine can function because it can destroy goat manure. From 

experiments 1, 2, 3, 4 and 5 of destroying goat manure, it was obtained that the 

results of destroying goat manure reached the target of 60% in 10 minutes with a 

powder mass of 0.62 and a granular mass of 0.37 kg. 

 

Keywords: Fertilizer, production process, function test. 
 

 

 

 

 

 

 

 

 

 

 

 



 

x 
 

DAFTAR ISI 

 

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

HALAMAN PENGESAHAN .................................. Error! Bookmark not defined. 

KATA PENGANTAR ............................................................................................ ii 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI ..... Error! Bookmark 

not defined. 

HALAMAN PERSEMBAHAN .............................. Error! Bookmark not defined. 

HALAMAN PERNYATAAN KEASLIAN ............. Error! Bookmark not defined. 

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

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

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

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

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

DAFTAR LAMPIRAN ...................................................................................... xvi 

DAFTAR SIMBOL DAN SINGKATAN ......................................................... xvii 

BAB 1 PENDAHULUAN 

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

 Tujuan ....................................................................................................... 3 

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

 Manfaat ..................................................................................................... 3 

 Sistematika Penulisan ............................................................................... 3 

BAB 2 TINJAUAN PUSTAKA DAN DASAR TEORI 

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

2.2       Landasan Teori ........................................................................................ 8 

2.2.1        Kotoran kambing ............................................................................. 8 



 

xi 
 

2.2.2          Pupuk ............................................................................................. 9 

2.2.3          Proses produksi ............................................................................ 10 

2.2.4          Proses pengukuran ....................................................................... 10 

2.2.5          Proses pemotongan ....................................................................... 11 

2.2.6          Proses gurdi................................................................................... 11 

2.2.7          Proses pengelasan ........................................................................ 14 

2.2.8          Proses gerenda ............................................................................. 16 

2.2.9          Proses rivet ................................................................................... 17 

2.2.10        Proses dempul .............................................................................. 18 

2.2.11        Proses finishing ............................................................................ 18 

BAB III METODOLOGI PENYELESAIAN 

3.1 Alat ......................................................................................................... 19 

3.2 Bahan ...................................................................................................... 21 

3.3 Diagram Alir Penyelesaian Mesin .......................................................... 26 

3.4 Diagram Alir Uji Fungsi Mesin Penghancur Kotoran Kambing ............ 30 

BAB IV HASIL DAN PEMBAHASAN 

4.1 Proses Produksi ...................................................................................... 32 

4.1.1        Proses produksi assembly rangka .................................................. 33 

4.1.2 Proses produksi assembly saringan ................................................. 38 

4.1.3 Proses produksi assembly hopper bawah ........................................ 44 

4.1.4 Proses produksi assembly komponen penghancur .......................... 46 

4.1.5 Proses assembly transmisi ............................................................... 49 

4.1.6 Proses produksi assembly hopper atas ............................................ 51 

4.2 Menyusun Flow Of Proces ..................................................................... 55 

4.2.1 Menyusun bill of materials ............................................................. 55 



 

xii 
 

4.2.2 Flow of proces production rangka, rangka saringan, hopper bawah, 

komponen penghancur ................................................................................... 59 

4.2.3 Flow of proces production hopper atas ........................................... 60 

4.3 Estimasi Waktu Proses Produksi  ........................................................... 61 

4.3.1 Perhitungan estimasi waktu proses pemotongan ............................. 61 

4.3.2 Perhitungan estimasi proses gurdi ................................................... 62 

4.3.3 Perhitungan estimasi pengelasan mesin penghancur kotoran 

kambing 65 

4.4 Uji Fungsi ............................................................................................... 66 

BAB V KESIMPULAN DAN SARAN 

5.1 Kesimpulan ............................................................................................. 72 

5.2 Saran ....................................................................................................... 73 

DAFTAR PUSTAKA 

 

  



 

xiii 
 

DAFTAR GAMBAR 

 

Gambar 2.1 Desain mesin penghancur kotoran kambing dengan sudu berbentuk 

martil ....................................................................................................................... 5 

Gambar 2.2 Penggunaan saringan pada mesin penghancur kotoran kambing ........ 6 

Gambar 2. 3 Komponen penghancur menggunakan roller ..................................... 7 

Gambar 2. 4 Kotoran kambing ................................................................................ 8 

Gambar 2. 5 Pupuk organik kotoran kambing ........................................................ 9 

Gambar 2. 6 Mesin gurdi ...................................................................................... 12 

Gambar 2. 7 Las listrik .......................................................................................... 14 

Gambar 2. 8 Las busur elektroda terbungkus........................................................ 15 

Gambar 2. 9 Mesin gerinda portable .................................................................... 17 

Gambar 2. 10 Proses rivet ..................................................................................... 17 

Gambar 3. 1 Diagram alir penyelesaian ................................................................ 26 

Gambar 3. 2 Diagram alir uji fungsi komponen penghancur. ............................... 30 

Gambar 4. 1 Mesin penghancur kotoran kambing ................................................ 32 

Gambar 4. 2 Assembly rangka ............................................................................... 33 

Gambar 4. 3 Assembly saringan ............................................................................ 38 

Gambar 4. 4 Hopper bawah .................................................................................. 44 

Gambar 4. 5 Assembly komponen penghancur ..................................................... 46 

Gambar 4. 6 Assembly transmisi ........................................................................... 49 

Gambar 4. 7 Assembly hopper atas ....................................................................... 51 

Gambar 4. 8 Flow of proces rangka, rangka saringan, hopper bawah, komponen 

penghancur ............................................................................................................ 59 

Gambar 4. 9 Flow of proces hopper atas .............................................................. 60 

Gambar 4.10 Diagram uji fungsi mesin penghancur kotoran kambing ................69 

Gambar 4.11 Diagram uji fungsi penghancuran kotoran kambing secara manual 

menggunakan kayu ................................................................................................70 

 

 

 



 

xiv 
 

DAFTAR TABEL  

 

Tabel 3. 1 Alat yang digunakan ............................................................................. 19 

Tabel 3. 2 Bahan yang digunakan ......................................................................... 22 

Tabel 3. 3 Proses produksi .................................................................................... 28 

Tabel 3. 4 Uji fungsi komponen penghancur mesin penghancur kotoran kambing

 ............................................................................................................................... 31 

Tabel 3. 5 Matrik penilaian ................................................................................... 31 

Tabel 4. 1 Assembly rangka ................................................................................... 33 

Tabel 4. 2 Proses pengerjaan assembly rangka ..................................................... 34 

Tabel 4. 3 Assembly saringan ................................................................................ 38 

Tabel 4. 4 Proses pengerjaan saringan .................................................................. 39 

Tabel 4. 5 Assembly hopper bawah ....................................................................... 44 

Tabel 4. 6 Proses pengerjaan assembly hopper bawah ......................................... 45 

Tabel 4. 7 Komponen penghancur ........................................................................ 47 

Tabel 4. 8 Proses pengerjaan komponen penghancur ........................................... 47 

Tabel 4. 9 Bagian assembly transmisi mesin penghancur kotoran kambing ......... 49 

Tabel 4. 10 Fungsi dari assembly transmisi .......................................................... 50 

Tabel 4. 11 Bagian assembly hopper atas ............................................................. 51 

Tabel 4. 12 Proses pengerjaan assembly hopper atas ............................................ 52 

Tabel 4. 13 Bill of material ................................................................................... 55 

Tabel 4. 14 Perhitungan estimasi waktu proses produksi. .................................... 61 

Tabel 4. 15 Pembuatan lubang pada mesin penghancur kotoran kambing ........... 62 

Tabel 4. 16 Estimasi total proses gurdi ................................................................. 65 

Tabel 4. 17 Estimasi total waktu pengelasan ......................................................... 65 

Tabel 4. 18 Uji fungsi komponen mesin penghancur kotoran kambing ............... 66 

Tabel 4. 19 Uji fungsi mesin peghancur kotoran kambing ................................... 67 

Tabel 4. 20 Uji fungsi penghancuran kotoran kambing menggunakan kayu ........69 

Tabel 4. 21 Perbandingan pengujian penghancuran kotoran kambing menggunakan 

mesin dan menggunakan cara yang manual...........................................................71 



 

xv 
 

 

 

  



 

xvi 
 

DAFTAR LAMPIRAN  

 

LAMPIRAN 1 Biodata penulis 

LAMPIRAN 2 Dokumentasi proses produksi 

LAMPIRAN 3 Gambar kerja mesin penghancur kotoran kambing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xvii 
 

DAFTAR SIMBOL DAN SINGKATAN  

Vc = Kecepatan potong (m/menit) 

d= Diameter (mm) 

n= Putaran spindle (rpm) 

Fz= Gerak makan per mata potong (mm/putaran)  

Vf= Kecepatan makan per mata potong (mm/menit) 

z= Jumlah mata potong  

tc= Waktu pemotongan (menit) 

lt= Panjang pemesinan (mm) 

lv= Panjang langkah awal pemotongan (mm) 

lw= Panjang pemotongan benda kerja (mm) 

ln= Panjang akhir pemotongan (mm) 

SMAW = Shield Metal Arc Welding 

 

 

 

 

 

 
  


