
esw 

i 

SKRIPSI 

 

PERENCANAAN SCRAPPER CONVEYOR PENGANGKUT JANJANGAN 

KOSONG DARI MESIN PERONTOK KE PENAMPUNGAN DENGAN 

KAPASITAS 10 TON/JAM 

 

 

 

 

 

 

Diajukan guna melengkapi sebagian syarat 

Dalam mencapai gelar Sarjana Strata Satu ( S1 ) 

 

 

Dibuat Oleh : 

 

Nama   : Nur Rohman 

NIM   : 41310120024 

Program Studi : Teknik Mesin 

 

 

PROGRAM STUDI TEKNIK MESIN 

FAKULTAS TEKNIK 

UNIVERSITAS MERCUBUANA 

JAKARTA 

2015-- 

http://digilib.mercubuana.ac.id/ 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://digilib.mercubuana.ac.id/ 



 

http://digilib.mercubuana.ac.id/ 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://digilib.mercubuana.ac.id/ 



DAFTAR ISI 

 

HALAMAN JUDUL 

HALAMAN PENGESAHAN 

ABSTRAK 

KATA PENGANTAR 

DAFTAR ISI 

DAFTAR GAMBAR 

DAFTAR TABEL 

DAFTAR NOTASI 

 

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

1.1.Latar belakang masalah  .....................................................................................  1 

1.2.Rumusan masalah  .............................................................................................. 4 

1.3.Batasan masalah  ................................................................................................ 4 

1.4.Tujuan penulisan  ............................................................................................... 4 

1.5.Metode penelitian  ............................................................................................. 5 

1.6.Sistematika penulisan  ....................................................................................... 5 

 

BAB II LANDASAN TEORI  ..................................................................................... 7 

2.1. Pengunaan umum scrapper conveyor  ............................................................ 7 

2.2. Bagian – bagian dari scrapper conveyor  ....................................................... 8 

a. Rantai  ...................................................................................................... 8 

b. Scrapper  .................................................................................................. 8 

c. Talang  ..................................................................................................... 8 

d. Unit penggerak  ....................................................................................... 9 

e. Take-up  ................................................................................................... 9 

2.3. Perencanaan scrapper conveyor  .................................................................... 9 

http://digilib.mercubuana.ac.id/ 



2.4. Macam – macam komponen mesin  ................................................................ 12 

2.5. Poros  ............................................................................................................... 13 

a. Macam – macam poros  …………………………………………………. 14 

1)  Poros transmisi ……………………………………………………… 14 

2) Spindel ………………………………………………………………. 14 

3) Gandar ………………………………………………………………. 14 

b. Hal – hal penting dalam perencanaan poros ……………………………. 15 

1) Kekuatan poros …………………………………………………….. 15 

2) Kekakuan poros ……………………………………………………. 15 

3) Putaran kritis ………………………………………………………. 15 

4) Korosi ……………………………………………………………… 16 

5) Bahan poros ……………………………………………………….. 16 

c. Poros dengan beban punter ……………………………………………. 19 

d. Poros dengan beban punter murni …………………………………….. 27 

e. Poros dengan beban punter & lentur ………………………………….. 27 

f. Macam –macam pasak ………………………………………………… 30 

g. Hal – hal penting dan tata cara perencanaan pasak ……………………. 31 

2.6. Bantalan ........................................................................................................ 35 

2.6.1. Klasifikasi bantalan ………………………………………………….. 35 

2.6.2. Perbandingan antara bantalan luncur dan bantalan gelinding ……….. 35 

2.6.3. Klasifikasi bantalan luncur ………………………………………… .. 36 

2.6.4. Bahan bantalan luncur ……………………………………………….. 37 

2.7. Transmisi rantai ............................................................................................... 46 

 

BAB III METODOLOGI PENELITIAN 

3.1. Persiapan - persiapan...................................................................................... 57 

3.2. Studi lapangan dan identifikasi masalah ..................................................... .. 57 

3.3. Pengumpulan data ......................................................................................... 57 

3.4. Pengolahan data dan analisa ......................................................................... 57 

3.5. Kesimpulan dan saran ..................................................................................  58 

3.6. Diagram alir penelitian ................................................................................  59 

3.7. Diagram alir Perhitungan ............................................................................  60 

 

 

http://digilib.mercubuana.ac.id/ 



BAB IV PERHITUNGAN BAGIAN-BAGIAN UTAMA CONVEYOR 

4.1. Perhitungan Scraper conveyor…...................................................................... 63 

4.1.1. Berat muatan per meter  ..................................................................... 63 

4.1.2. Berat per meter rantai dan  scrapper  ................................................. 64 

4.1.3. Tarikan pada rantai  ........................................................................... 64 

4.2.Perhitungan pipa scrapper  ............................................................................ 66 

4.2.1. Tegangan geser yang diizinkan bahan  .............................................. 67 

4.2.2. Berat satu pipa  ................................................................................... 67 

4.2.3. Kekuatan  lengkung pipa  ................................................................... 69 

4.3.Daya rencana, sproket dan rantai  ................................................................... 69 

4.3.1. Daya yang direncanakan  .................................................................... 70 

4.3.2. Putaran sprocket conveyor  ................................................................ 70 

4.3.3. Jumlah gigi sprocket  .......................................................................... 71 

4.3.4. Diameter Jarak bagi sprocket ............................................................. 72 

4.3.5. Diameter kepala sprocket  ................................................................ 73 

4.3.6. Diameter Naf Maximum  .................................................................. 73 

4.3.7. Perhitungan panjang rantai ………………………………………… 74 

4.4.Perhitungan diameter poros............................................................................ 74 

4.4.1. Momem puntir  .................................................................................. 75 

4.4.2. Tegangan geser yang diizinkan........................................................... 75 

4.4.3. Diameter poros  .................................................................................. 76 

4.5.Perhitungan Pasak ………………………………………………………….. 76 

4.5.1. Gaya tangensial  ................................................................................ 77 

4.5.2. Lebar, tebal dan panjang pasak  ......................................................... 78 

4.6.Perhitungan bantalan ……………………………………………………….. 79 

 

BAB V KESIMPULAN DANSARAN 

5.1. Kesimpulan .................................................................................................. 81 

5.2. Saran ...........................................................................................................  81 

 

DAFTAR PUSTAKA 

LAMPIRAN 

 

http://digilib.mercubuana.ac.id/ 



DAFTAR GAMBAR 

 

                                                                                                                             Halaman            

Gambar 2.1.  Komponen Scraper conveyor................................................................. 8 

Gambar 2.2. Tarikan  rantai ........................................................................................ 12 

Gambar 2.3 Faktor konsentrasi tegangan α untuk pembebanan puntir statis .......... 25 

Gambar 2.4. Ukuran pasak dan alur pasak ............................................................. 26 

Gambar 2.5. Jenis – jenis pasak berdasarkan letak poros ........................................ 31 

Gambar 2.6. Gaya geser pada pasak ........................................................................ 33 

Gambar 2.7. Rantai rol ............................................................................................ 47 

Gambar 2.8. Profil gigi dari sproket rantai rol ........................................................ 48 

Gambar 2.9. Gerakan rantai rol .............................................................................. 54 

Gambar 2.10. Perbandingan variasi kecepatan rantai rol ......................................... 54 

 

 

http://digilib.mercubuana.ac.id/ 



DAFTAR TABEL 

 

                                                                                                                             Halaman            

Tabel 2.1 Baja karbon  dan baja batang yang difinis dingin untuk poros................. 17 

Tabel  2.2 Baja paduan untuk poros .......................................................................... 18 

Tabel 2.3 Penggolongan baja secara umum .............................................................. 19 

Tabel 2.4 Faktor – faktor daya yang akan ditransmisikan ........................................ 20 

Tabel 2.5 Ukuran diameter poros ............................................................................. 24 

Tabel 2.6 Ukurn pasak dan alur pasak ..................................................................... 26 

Tabel 2.7 Pemilihan bantalan ................................................................................... 45 

Tabel 2.8 Ukuran Rantai .......................................................................................... 47 

Tabel 4.1 Pemilihan dan penentuan ukuran pasak ……………………………….. 78  

 

 

http://digilib.mercubuana.ac.id/ 



xii 

DAFTAR NOTASI 

 

Simbol Keterangan Satuan 

A Luas (m2) 

B Lebar (mm) 

D Diameter (mm) 

ds Diameter poros (mm) 

F Gaya (N) 

Ft Gaya tangensial (N) 

h Tinggi (mm) 

Kt Tegangan Tarik (kg/m) 

i Perbandingan  

L Panjang (mm) 

N Daya motor (kW) 

Wo Tarikan efektif (N/m2) 

v Kecepatan (m/s) 

γ Densitas material (kg/m3) 

n Putaran (rpm) 

P Daya (kW) 

p Pitch nominal (mm) 

qb Berat scraper (kg/m) 

Q Kapasitas (Ton/jam) 

q Berat muatan tiap meter (kg/m) 

Sf Faktor keamanan  

T Momen rencana (kg.mm) 

Pd Daya  rencana (kW) 

τa Tegangan geser (N/mm) 
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