
 
 

 
 

PERANCANGAN MESIN PENGIRIS TEMPE 

MENGGUNAKAN SISTEM PENDORONG 

POROS BERULIR 

 

Tugas Akhir 

Untuk memenuhi Sebagian persyaratan 

Mencapai derajat Ahli Madya Teknik 

 

 

 

Diajukan Oleh 

ARFIAN RESTU SAPUTRA 

200203074 

 

 

 

PROGRAM STUDI DIPLOMA III TEKNIK MESIN 

JURUSAN REKAYASA MESIN DAN INDUSTRI PERTANIAN 

POLITEKNIK NEGERI CILACAP 

KEMENTRIAN PENDIDIKAN, KEBUDAYAAN,  

RISET DAN TEKNOLOGI 

Agustus 2023  



 
 

ii 
 



 
 

iii 
 

  



 
 

iv 
 

 

 

 

  



 
 

v 
 

  



 
 

vi 
 

  



 
 

vii 
 

ABSTRAK 

 

Mesin pengiris tempe ini dibuat karena kebutuhan di UMKM Keripik Kedelai 

Bundar 661. Penulis melakukan perancangan mesin pengiris tempe menggunakan 

sistem pendorong poros berulir guna membantu meningkatkan produktifitas dan 

mempercepat peroses pengirisan. Adapun tujuan dari pembuatan tugas akhir ini 

adalah Merancang mesin pengiris tempe menggunakan pendorong poros berulir, 

mengitung elemen mesin dan pendorong pada mesin pengiris tempe, serta membuat 

daftar bill of material dari hasil rancangan.  

 Prosedur penyelesaian tugas akhir yang dilakukan dengan menggunakan 

pendekatan metode perancangan James H. Earle. Tahap perancangan meliputi 

identifikasi masalah, latar belakang dan tinjauan pustaka, pembuatan sketsa awal, 

perbaikan sketsa, perhitungan elemen mesin, mengimplementasikan ke dalam 

software solidworks, pembuatan bill of material, dan pembuatan gambar kerja. 

Hasil rancangan pada mesin pengiris tempe didapatkan rancangan dengan 

sumber penggerak motor listrik AC dengan daya motor listrik 0,5 HP. Transmisi 

yang digunakan puli dan sabuk. Menggunakan tiga transmisi, pertama dengan 

diameter puli penggerak 76,2 mm dan yang digerakkan 203,2 mm dengan panjang 

sabuk 1625,6 mm. Kedua, dengan puli penggerak 76,2 mm dan yang digerakkan 

254 mm dengan panjang sabuk 990,6 mm dan yang terakhir dengan puli penggerak 

63,5 mm dan puli yang digerakkan 355,6 mm dengan panjang sabuk 1498,6 mm. 

Output dari masing-masing transmisi yaitu 525 rpm, 157,5 rpm, dan 28,125 rpm. 

Diameter poros yang digunakan   yaitu 25,4 mm.  Menggunakan bantalan UCP 205-

16. Torsi poros berulir sebesar 0,1952 Nm dan kecepatan ulir 0,7 mm/s. 

 

Kata kunci: Perancangan, Pengiris, Tempe, Poros.  
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ABSTRACT 

 

This tempe slicing machine was made out of necessity at the UMKM Round 

Soy Chips 661. The author designed a tempe slicing machine using a threaded shaft 

drive system to help increase productivity and speed up the slicing process. The 

purpose of making this final project is to design a tempe slicing machine using a 

threaded shaft pusher, calculate the machine elements and pushers on the tempe 

slicing machine, and make a bill of material list from the design results. 

The procedure for completing the final assignment was carried out using 

the James H. Earle design method approach. The design phase includes problem 

identification, background and literature review, initial sketching, sketch 

improvement, machine element calculations, implementation into solidworks 

software, bill of materials preparation, and working drawings. 

The results of the design on the tempe slicing machine obtained a design 

with an AC electric motor driving source with an electric motor power of 0.5 HP. 

Transmission used pulleys and belts. It uses three transmissions, the first with a 

pulley diameter of 76.2 mm and the one driven by 203.2 mm with a belt length of 

1625.6 mm. The second, with a 76.2 mm driven pulley and a 254 mm driven pulley 

with a belt length of 990.6 mm and the last with a 63.5 mm driven pulley and a 

355.6 mm driven pulley with a belt length of 1498.6 mm. The output of each 

transmission is 525 rpm, 157.5 rpm and 28.125 rpm. The diameter of the shaft used 

is 25.4 mm. Using UCP 205-16 bearing. The threaded shaft torque is 0.1952 Nm 

and the screw speed is 0.7 mm/s. 

 

Key words: Design, Slicing, Tempe, Shaft.  



 
 

ix 
 

DAFTAR ISI 

 

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

HALAMAN PENGESAHAN ................................................................................. ii 

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

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

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI.................................. v 

HALAMAN PERSEMBAHAN ............................................................................ vi 

ABSTRAK ............................................................................................................ vii 

ABSTRACT ........................................................................................................... viii 

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

DAFTAR GAMBAR ............................................................................................ xii 

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

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

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

BAB I PENDAHULIAN ....................................................................................... 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 ............................................................................... 4 

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

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

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

2.2.1 Tempe ................................................................................................ 7 

2.2.2 Metode perancangan James H. Earle ................................................ 8 

2.2.3 Gambar teknik ................................................................................. 13 

2.2.4 SolidWorks ...................................................................................... 13 

2.2.5 Motor listrik .................................................................................... 14 



 
 

x 
 

2.2.6 Pulley............................................................................................... 14 

2.2.7 Sabuk v-belt ..................................................................................... 15 

2.2.8 Poros ................................................................................................ 15 

2.2.9 Bantalan........................................................................................... 16 

2.2.10 Poros berulir .................................................................................... 16 

2.2.11 Rantai dan Sprocket......................................................................... 16 

2.2.12 Bill of material ................................................................................ 17 

BAB III METODA PENYELESAIAN ............................................................. 18 

3.1 Alat dan Bahan ....................................................................................... 18 

3.1.1 Alat .................................................................................................. 18 

3.1.2 Bahan............................................................................................... 18 

3.2 Metode Penyelesaian Tugas Akhir ......................................................... 20 

3.2.1 Identifikasi masalah ........................................................................ 21 

3.2.2 Studi lapangan dan studi literatur .................................................... 21 

3.2.3 Membuat sketsa awal mesin pengiris tempe ................................... 22 

3.2.4 Perbaikan sketsa .............................................................................. 22 

3.2.5 Keputusan dari sketsa yang sudah dibuat........................................ 22 

3.2.6 Perhitungan elemen mesin .............................................................. 22 

3.2.7 Mengimplementasikan gambar ke dalam software solidworks ...... 27 

3.2.8 Membuatan bill of material ............................................................. 27 

3.2.9 Pembuatan gambar kerja ................................................................. 28 

BAB IV HASIL DAN PEMBAHASAN ............................................................ 29 

4.1 Membuat sketsa awal mesin pengiris tempe .......................................... 29 

4.2 Perbaikan sketsa ..................................................................................... 29 

4.3 Keputusan dari sketsa yang telah dibuat ................................................ 30 

4.4 Perhitungan Elemen Mesin .................................................................... 31 

4.6.1 Perhitungan transmisi sabuk-v ........................................................ 31 

4.6.2 Perhitungan poros ........................................................................... 42 

4.6.3 Perhitungan bantalan ....................................................................... 60 

4.6.4 Perhitungan poros berulir ................................................................ 62 

4.5 Mengimplementasikan Gambar ke Solidworks ...................................... 64 



 
 

xi 
 

4.7.1 Deasin wujud ................................................................................... 64 

4.7.2 Desain bagian .................................................................................. 64 

4.6 Bill Of Material ...................................................................................... 74 

4.8.1 Identifikasi gambar.......................................................................... 74 

4.8.2 Input data ......................................................................................... 75 

4.7 Pembuatan Gambar Kerja....................................................................... 76 

BAB V KESIMPULAN DAN SARAN .............................................................. 77 

5. 1 Kesimpulan ............................................................................................. 77 

5. 2 Saran ....................................................................................................... 77 

DAFTAR PUSTAKA 

LAMPIRAN 

 

  



 
 

xii 
 

DAFTAR GAMBAR 

 

Gambar 2.1 Desain mesin pengiris tempe  ............................................................. 5 

Gambar 2.2 Desain mesin pemotong tempe ........................................................... 6 

Gambar 2.3 Mesin pengiris tempe .......................................................................... 6 

Gambar 2.4 Metode perancangan James H. Earle .................................................. 8 

Gambar 2.5 Motor AC .......................................................................................... 14 

Gambar 2.6 Pulley ................................................................................................. 15 

Gambar 2.7 Penampang sabuk v-belt  ................................................................... 15 

Gambar 2.8 Poros  ................................................................................................. 15 

Gambar 2.9 Poros berulir  ..................................................................................... 16 

Gambar 3.1 Diagram alir penyelesaian tugas akhir ..…………………………….21 

Gambar 3.2 Diagram alir pembuatan bill of material ........................................... 27 

Gambar 4.1 Pembebanan pada poros 1 …………………………………………..44 

Gambar 4.2 Shear diagram poros 1....................................................................... 46 

Gambar 4.3 Momen diagram poros 1 ................................................................... 46 

Gambar 4.4 Pembebanan pada poros 2 ................................................................. 50 

Gambar 4.5 Shear diagram poros 2....................................................................... 51 

Gambar 4.6 Momen diagram poros 2 ................................................................... 52 

Gambar 4.7 Pembebanan pada poros 3 ................................................................. 56 

Gambar 4.8 Shear diagram poros 3....................................................................... 58 

Gambar 4.9 Momen diagram poros 3 ................................................................... 58 

Gambar 4.10 Desain wujud mesin pengiris tempe................................................ 64 

Gambar 4.11 Detail bagian rangka........................................................................ 65 

Gambar 4.12 Detail bagian poros 1 ...................................................................... 66 

Gambar 4.13 Detail bagian poros 2 ...................................................................... 67 

Gambar 4.14 Detail bagian poros 3 ...................................................................... 68 

Gambar 4.15 Detail bagian connecting ................................................................. 69 

Gambar 4.16 Detail bagian base tempe ................................................................ 70 

Gambar 4.17 Detail bagian sistem pendorong ...................................................... 71 

Gambar 4.18 Detail bagian cover.......................................................................... 72 



 
 

xiii 
 

Gambar 4. 19 Detail bagian gripper tempe ........................................................... 73 

Gambar 4.20 Rel base tempe ................................................................................ 74 

 

 

 

  



 
 

xiv 
 

DAFTAR TABEL 

 

Tabel 3.1 Alat yang digunakan ............................................................................. 18 

Tabel 3.2 Bahan yang digunakan .......................................................................... 19 

Tabel 4.1 Sketsa awal mesin pengiris tempe …………………………………….29 

Tabel 4.2 Perbaikan sketsa .................................................................................... 30 

Tabel 4.3 Faktor keputusan sketsa ........................................................................ 31 

Tabel 4.4 Part list rangka ...................................................................................... 65 

Tabel 4.5 Part list poros 1 ..................................................................................... 67 

Tabel 4.6 Part list poros 2 ..................................................................................... 67 

Tabel 4.7 Part list poros 3 ..................................................................................... 68 

Tabel 4.8 Part list connecting ............................................................................... 69 

Tabel 4.9 Part list base tempe .............................................................................. 70 

Tabel 4.10 Part list sistem pendorong .................................................................. 71 

Tabel 4.11 Part list cover ...................................................................................... 72 

Tabel 4.12 Part list gripper ................................................................................... 73 

Tabel 4.13 Part list rel base tempe ....................................................................... 74 

Tabel 4.14 Bill of material mesin pengiris tempe ................................................. 75 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

xv 
 

DAFTAR LAMPIRAN 

 

Lampiran 1  Dasar Perhitungan 

Lampiran 2  Gambar Kerja 

Lampiran 3  Bill of Material 

Lampiran 4  Dokumentasi 

Lampiran 5  Biodata Penulis 

  



 
 

xvi 
 

DAFTAR SIMBOL DAN SINGKATAN 

  

𝐻d  : Daya rancanagan (HP) 

P : Daya nominal motor (Watt) 

KL : Faktor layanan 

𝑛 : Kecepatan putaran (rpm) 

d : Diameter (mm) 

𝑣  : Kecepatan linear sabuk (ft/menit) 

Cₛ  : Jarak antar sumbu poros sementara (mm) 

𝐿 : Panjang sabuk yang diperlukan (mm) 

𝐶  : Jarak antar sumbu poros aktual (mm) 

𝜎𝑎  : Tegangan tarik ijin (N/mm2) 

𝜎𝑢  : Ultimate tensile strength (kg/mm2) 

𝜏𝑎  : 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.m) 

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) 


