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ABSTRAK 

 Pengolahan pangan dari bawang dapat dijadikan sebagai olahan bawang 

goreng. Saat ini telah banyak UMKM yang menjadikan bawang goreng sebagai 

salah satu produk yang cukup menjanjikan. Berdasarkan studi lapangan yang telah 

dilakukan pada UMKM produksi bawang goreng “Mbah Utiku” yang berlokasi di 

jalan semeru, Tambaksari, Sidanegara, Kecamatan Cilacap Tengah, mesin yang 

digunakan memiliki kapasitas yang kecil, belum terdapat pengatur kecepatan 

putaran dan pengatur waktu, belum terdapat wadah penampung minyak, serta hasil 

penirisan yang kurang optimal. Tujuan dari tugas akhir ini adalah untuk mendesain 

mesin peniris minyak, menentukan pemilihan material yang tepat, menghitung 

konstuksi kekuatan rangka, dan menghitung sistem transmisi.  

 Metode perancangan yang digunakan sebagai pendekatan dalam melakukan 

perancangan mesin peniris minyak adalah metode perancangan VDI 2222. Gambar 

kerja menggunakan standar ISO dan aplikasi desain yang digunakan yaitu 

solidworks 2020.  

Hasil desain 2D mesin peniris minyak atau spinner dengan dimensi 

700x500x700 mm terdapat pada lampiran 10. Pemilihan material untuk mesin 

peniris minyak (spinner) menggunakan besi siku 40x40x4 mm, stainless steel 201, 

plat galvanis, plat besi, alumunium, stainless steel, hollow galvanis 25x25x1 mm, 

poros transmisi yang digunakan S45C. Hasil perhitungan kekuatan batang rangka 

dudukan tabung dihasilkan tegangan maksimum adalah 7,4 N/mm2 ≤ 𝜎izin = 166,67 

N/mm2 maka dari itu hasil yang didapatkan menunjukkan bahwa profil siku ukuran 

40x40x4 mm dipastikan aman menahan beban yang ada. Perhitungan sistem 

transmisi dihasilkan diameter poros Ø20 mm, perbandingan pulli 1 : 2 yaitu 4” dan 

8”, transmisi menggunakan sabuk V tipe A 45”, perhitungan umur nominal bantalan 

dihasilkan 1 tahun 29 hari. 

 

Kata kunci : perancangan, VDI 2222, spinner, perhitungan 
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ABSTRACT 

Food processing from onions can be used as processed fried onions. 

Currently, many Small and Madium Enterprises (SMEs) have made fried onions as 

one of the most promising products. Based on a field study that has been carried 

out on SMEs producing fried onions "Mbah Utiku" located on Jalan Semeru, 

Tambaksari, Sidanegara, Central Cilacap District, the machine used has a small 

capacity, there is no rotation speed regulator and timer, there is no oil storage 

container, and the draining results are not optimal. The purpose of this final project 

is to design an oil slicing machine, determine the right material selection, calculate 

the construction of the frame strength, and calculate the transmission system. 

 The design method used as an approach in designing an oil slicing machine 

is the VDI 2222 design method. The working drawings use ISO standards and the 

design application used is solidworks 2020.  

 The results of the 2D design of the oil drainer or spinner machine with 

dimensions of 700x500x700 mm are in attachment 10. Material selection for the oil 

drainer machine (spinner) uses 40x40x4 mm angle iron, 201 stainless steel, 

galvanized plate, iron plate, aluminum, stainless steel, 25x25x1 galvanized hollow 

mm, transmission shaft used by S45C. The results of the calculation of the strength 

of the tube mount frame rods resulted in a maximum stress of 7.4 N/mm2 ≤ 𝜎permit 

= 166.67 N/mm2, therefore the results obtained indicate that the elbow profile 

measuring 40x40x4 mm is guaranteed to be safe to withstand the existing load. The 

calculation of the transmission system resulted in a shaft diameter of Ø20 mm, 

pulley ratio 1:2, namely 4" and 8", the transmission used a 45 type A V belt, the 

nominal bearing life calculation resulted in 1 year 29 days. 

  

 

Key words: design, VDI 2222, spinner, calculation 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

x 
 

DAFTAR ISI 

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

TUGAS AKHIR .................................................................................................... ii 

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

HALAMAN PERNYATAAN KEASLIAN ..........................................................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 

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

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

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

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

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

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

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

 

BAB II TINJAUAN PUSTAKA DAN LANDASAN TEORI .............................5 

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

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

     2.2.1 Bawang goreng ......................................................................................7 

     2.2.2 Standar mutu bawang goreng ................................................................7 

     2.2.3 Metode perancangan VDI 2222 .............................................................8 

     2.2.4 Mesin peniris minyak (Spinner) ..........................................................10 

     2.2.5 Solidworks 2020 ...................................................................................10 

     2.2.6 Gambar teknik......................................................................................11 

     2.2.7 Pemilihan material dan konstruksi kekuatan rangka ...........................13 



 
 

xi 
 

     2.2.8 Sistem transmisi ...................................................................................17 

     2.2.9 Poros ....................................................................................................20 

     2.2.10 Bantalan ..............................................................................................23 

    2.2.11 Timer ....................................................................................................24 

 

BAB III METODOLOGI PENYELESAIAN ....................................................25 

3.1 Prosedur Perancangan .............................................................................25 

     3.1.1 Merencanakan ......................................................................................26 

     3.1.2 Mengkonsep .........................................................................................26 

     3.1.3    Merancang .........................................................................................27 

     3.1.4 Penyelesaian.........................................................................................27 

3.2 Alat dan Bahan ........................................................................................27 

     3.2.1 Alat.......................................................................................................28 

     3.2.2   Bahan dan komponen .........................................................................28 

 

BAB IV  HASIL DAN PEMBAHASAN.............................................................31 

4.1 Merencanakan..........................................................................................31 

     4.1.1  Identifikasi masalah .............................................................................31 

     4.1.2 Studi lapangan dan studi literatur ........................................................31 

     4.1.3 Data kebutuhan mesin ..........................................................................31 

     4.1.4 Ide awal ................................................................................................32 

4.2 Mengkonsep ............................................................................................34 

     4.2.1 Sketsa awal atau konsep desain ...........................................................34 

     4.2.2 Analisis konsep ....................................................................................40 

     4.2.3 Pemilihan konsep desain ......................................................................47 

4.3 Merancang ...............................................................................................51 

     4.3.1 Desain wujud .......................................................................................51 

     4.3.2 Desain bagian .......................................................................................51 

     4.3.3 Perhitungan kekuatan batang rangka dudukan tabung ........................57 

     4.3.4 Perhitungan sistem transmisi ...............................................................64 

4.4 Penyelesaian ............................................................................................73 



 
 

xii 
 

BAB V  KESIMPULAN DAN SARAN ..............................................................74 

5.1 Kesimpulan ..............................................................................................74 

5.2 Saran ........................................................................................................75 

 

DAFTAR PUSTAKA 

LAMPIRAN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

xiii 
 

DAFTAR GAMBAR 

Gambar 2. 1 Pemilihan alternatif desain mesin  ......................................................5 

Gambar 2. 2 Tahapan perancangan menurut VDI 2222  .........................................9 

Gambar 2. 3 Tampilan solidwork 2020..................................................................11 

Gambar 2. 4 Tampilan solidwork 2020 .................................................................11 

Gambar 2. 5 Proyeksi amerika ...............................................................................12 

Gambar 2. 6 Simbol proyeksi eropa .......................................................................12 

Gambar 2. 7 Simbol proyeksi amerika  ..................................................................13 

Gambar 2. 8 Model beban terpusat ........................................................................14 

Gambar 2. 9 Model beban merata ..........................................................................14 

Gambar 2. 10 Ukuran penampang sabuk V ...........................................................17 

Gambar 2. 11 Diagram pemilihan sabuk V ............................................................18 

Gambar 3. 1 Diagram alir perancangan mesin spinner ………………………….25 

Gambar 4. 1 Desain wujud .....................................................................................51 

Gambar 4. 2 Desain bagian ....................................................................................52 

Gambar 4. 3 Bagian rangka utama .........................................................................53 

Gambar 4. 4 Bagian tabung keluaran minyak ........................................................54 

Gambar 4. 5 Bagian tabung peniris ........................................................................54 

Gambar 4. 6 Bagian transmisi dan penggerak .......................................................55 

Gambar 4. 7 Bagian wadah penampung minyak ...................................................56 

Gambar 4. 8 Bagian cover body .............................................................................56 

Gambar 4. 9 Pembebanan rangka...........................................................................57 

Gambar 4. 10 Shear diagram MD Solid .................................................................59 

Gambar 4. 11 Moment diagram MD Solid ............................................................60 

Gambar 4. 12 Penampang besi siku .......................................................................60 

Gambar 4. 13 Material propertis ASTM A36 ........................................................62 

Gambar 4. 14 Simulasi tegangan pada rangka .......................................................63 

Gambar 4. 15 Simulasi faktor keamanan pada rangka ...........................................63 

Gambar 4. 16 Kedaan beban horizontal pada poros ..............................................65 

Gambar 4. 17 Shear diagram MD Solid.................................................................66 

Gambar 4. 18 Momen diagram MD Solid .............................................................67 



 
 

xiv 
 

DAFTAR TABEL 

Tabel 2. 1 Syarat Mutu Bawang Goreng ..................................................................8 

Tabel 2. 2 Faktor koreksi daya yang ditransmisikan..............................................21 

Tabel 3. 1 Alat dan spesifikasi ...............................................................................28 

Tabel 3. 2 Bahan dan komponen ............................................................................28 

Tabel 4. 1 Data kebutuhan mesin ...........................................................................32 

Tabel 4. 2 Rencana realisasi desain........................................................................33 

Tabel 4. 3 Konsep pemilihan material ...................................................................35 

Tabel 4. 4 Konsep desain mesin .............................................................................38 

Tabel 4. 5 Analisis konsep pemilihan material ......................................................40 

Tabel 4. 6 Analisis konsep desain mesin ...............................................................45 

Tabel 4. 7 Penilaian kriteria ...................................................................................47 

Tabel 4. 8 Pemilihan konsep material terbaik ........................................................48 

Tabel 4. 9 Pemilihan konsep desain mesin terbaik ................................................48 

Tabel 4. 10 Konsep desain terpilih .........................................................................49 

Tabel 4. 11 Bagian dan komponen mesin peniris minyak .....................................52 

Tabel 4. 12 Bagian dan komponen rangka utama ..................................................53 

Tabel 4. 13 Bagian dan komponen tabung keluaran minyak .................................54 

Tabel 4. 14 Bagian dan komponen tabung peniris .................................................54 

Tabel 4. 15 Bagian dan komponen transmisi dan penggerak.................................55 

Tabel 4. 16 Bagian dan komponen wadah dah penampung minyak ......................56 

Tabel 4. 17 Bagian cover body ...............................................................................56 

Tabel 4. 18 Gaya yang bekerja pada rangka dudukan tabung................................57 

Tabel 4. 19 Luas penampang besi siku 40x40x4 mm ............................................60 

 

 

 

 

 

 

 



 
 

xv 
 

DAFTAR LAMPIRAN  

 

LAMPIRAN 1  Biodata Penulis 

LAMPIRAN 2  Hasil Wawancara 

LAMPIRAN 3  Hasil Verifikasi 

LAMPIRAN 4  Sifat Mekanik material ASTM A36 

LAMPIRAN 5  Nomor nominal panjang sabuk dari standar utama 

LAMPIRAN 6 Tabel baja karbon untuk konstruksi mesin dan baja batang 

yang difinis dingin untuk poros 

LAMPIRAN 7 Standar Baja 

LAMPIRAN 8  Tabel ukuran bantalan tipe UCP 

LAMPIRAN 9 Faktor-faktor V,X,Y dan 𝑋0, 𝑋0 Bantalan 

LAMPIRAN 10 Detail Drawing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

xvi 
 

DAFTAR SIMBOL DAN SINGKATAN 

 

F = Gaya (N) 

m  = massa (Kg) 

g = Percepatan gravitasi (m/s) 

P = Beban terpusat (N) 

L = Panjang dari titik ke titik (mm) 

𝑀𝑚𝑎𝑥  = Momen maksimal (N.mm) 

q = Beban merata (N) 

C(x,y) = Titik tengah penampang (mm) 

A = Luas penampang (mm2) 

𝑌1 = Tinggi bidang tengah penampang (mm) 

𝐼𝑥𝑥 = Momen inersia (𝑚𝑚4) 

b = Lebar penampang (mm) 

h = Tinggi penampang (mm) 

𝜎max = Tegangan maksimal (N/mm²)  

P = Daya nominal (kW) 

V = Kecepatan pulli (m/s) 

𝑑𝑝 = Diameter pulli kecil (mm) 

𝐷𝑝 = Diameter pulli besar (mm) 

C = Jarak sumbu poros (mm) 

T = Torsi (N.m) 

𝑇𝑎 = Tegangan geser yang diiznkan (kg/mm2) 

𝜎𝐵 = Kekuatan tarik (kg/mm2) 

𝑑𝑠 = Diameter poros (mm) 

𝑃𝑟 = Beban ekivalen (kg) 

𝐹𝑟 = Beban radial (kg) 

𝐹𝑎 = Beban aksial (kg) 

𝐿ℎ = Umur nominal bantalan  


