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ABSTRAK 

 Waldy Thomos. 2023. Perencanaan Transmisi Pada Mesin Pelontar Bola Tenis Lapangan. 

Laporan Tugas Akhir. Institut Teknologi Nasional Malang. Fakultas Teknologi Industri. Teknik 

Mesin Diploma Tiga. Dosen Pembimbing : Eko Budi Santoso, ST.,MM.,MT. 

 Transmisi Pada Mesin Pelontar Bola Tenis Lapangan Ini Merupakan Bagian Yang Sangat 

Penting. Tujuan Dari Perencananaan Transmisi Mesin Ini Adalah Merancang Dan 

Mengimplementasikan Transmisi Pada Mesin Pelontar Bola Tenis Dengan Menggunakan 

Mikrokontroler Sebagai Otak Pengendali. 

 Metode Yang Diterapkan Dalam Perencanaan Transmisi Mesin Pelontar Bola Tenis 

Lapangan Ini Diawali Dengan Perencanaan Konsep. Penyajian Gambar Dan Identifikasi Alat Dan 

Bahan Yang Digunakan Pada Perencanaan Transmisi Mesin Pelontar Bola Tenis Lapangan Ini 

Terdiri Dari Dinamo, Aki, Mikrokontroler Dan Roda Pelontar. 

 Hasil Dari Perhitungan Transmisi Mesin Pelontar Bola Tenis Lapangan Didapat Beberapa 

Data Yaitu Untuk Tegangan Geser Yang Diizinkan Yaitu 28 kg/𝑚𝑚2. Untuk Momen Puntir Yaitu 

584,4. Untuk Torsi Yang Terjadi Pada Poros Yaitu 0,0063. Untuk Mikrokontrolernya 

Menggunakan Arduino Uno Rev3.   

 

Kata Kunci : Transmisi, Pelontar Bola Tenis Lapangan, Dinamo, Arduino     
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ABSTRACT 

Waldy Thomas. 2023. Transmission Planning in a Tennis Court Ball Throwing Machine. 

Final report. Malang National Institute of Technology. Industrial Technology Faculty. Diploma 

Three Mechanical Engineering. Supervisor: Eko Budi Santoso, ST., MM., MT. 

The transmission in this tennis court ball throwing machine is a very important part. The 

aim of this machine transmission planning is to design and implement the transmission on a tennis 

ball throwing machine using a microcontroller as the controlling brain. 

The method applied in planning the transmission of the tennis court ball throwing machine 

begins with concept planning. Presentation of images and identification of tools and materials used 

in the transmission planning of the tennis court ball throwing machine. This consists of a dynamo, 

battery, microcontroller and throwing wheel. 

The results of the calculation of the transmission of the tennis ball throwing machine for 

the field obtained several data, namely for the allowable shear stress, namely 28 kg/mm. For 

torsion moment, namely 584.4. For the torque that occurs on the shaft, it is 0.0063. For the 

microcontroller, use Arduino Uno Rev3. 

 

Keywords: Transmission, Tennis Ball Thrower, Dynamo, Arduino 

 

 

 



ix 

 

 



x 

 

KATA PENGANTAR 

 

 Puji syukur kehadirat Tuhan Yang Maha Esa yang telah memberikan kemudahan serta 

kemampuan. Sehingga dapat menyelesaikan laporan Tugas Akhir ini dengan sebaik-baiknya. 

       Tugas Akhir yang berjudul “Perencanaan Transmisi Mesin Pelontar Bola Tenis Lapangan 

Berbasis Mikrokontroler”, merupakan salah satu tahap yang harus ditempuh sebagai persyaratan 

menyelesaikan studi pada program Diploma Tiga (D-III) di jurusan Teknik Mesin Institut 

Teknologi Nasional Malang. 

      Selama proses penyusunan Tugas Akhir ini banyak pihak yang telah memberikan motivasi dan 

bantuan kepada penulis, bersama ini penulis sampaikan terima kasih yang sebesar-besarnya 

kepada : 

1. Awan Uji Krismanto, ST., MT., Ph.D selaku Rektor Institut Teknologi Nasional Malang. 

2. Dr. Eng. I Komang Somawirata, ST. MT selaku Dekan Fakultas Teknologi Industri Institut 

Teknologi Nasional Malang. 

3. Dr. Aladin Eko Purkuncoro, ST. MT selaku Ketua Jurusan Program Studi Teknik Mesin 

Diploma III Institut Teknologi Nasional Malang. 

4. Dr. Aladin Eko Purkuncoro, ST. MT selaku Dosen pembimbing penyusunan laporan Tugas 

Akhir. 

5. Seluruh Dosen, Instruktur dan Staff pengajar Program Studi Teknik Mesin Diploma III 

Institut Teknologi Nasional Malang. 

6. Kedua Orang Tua dan Keluarga, untuk semua pengorbanan, dukungan, semangat dan do’a. 



xi 

 

7. Seluruh teman-teman Teknik Mesin Diploma-III serta semua pihak yang telah mendukung 

penulis dalam penyusunan laporan Tugas Akhir.       

       Penulis menyadari masih banyak kekurangan dalam laporan ini dan jauh dari kata sempurna. 

Untuk itu penulis mohon maaf atas kekurangan yang ada dan mengharap kritik serta saran yang 

membangun untuk perbaikan dimasa mendatang. Semoga laporan Tugas Akhir ini bermanfaat bagi 

kita bersama.  

 

 

 

 

 

 

 

 

 Malang, 31 Agustus 2023 

  

                               Waldy Thomos 

                               NIM : 2051009 

  

 



xii 

 

DAFTAR ISI 

Halaman Sampul Depan .......................................................................................................... i 

Halaman Judul ....................................................................................................................... ii 

Halaman Persetujuan ............................................................................................................. iii 

Halaman Berita Acara ........................................................................................................... iv 

Halaman Pernyataan Keaslian/originalitas .............................................................................. v 

Abstrak ................................................................................................................................. vi 

Kata Pengantar ...................................................................................................................... ix 

Daftar Isi ............................................................................................................................... xi 

Daftar Gambar .................................................................................................................... xiv 

Daftar Tabel ......................................................................................................................... xv 

Daftar Pustaka ...................................................................................................................... 68 

Daftar Lampiran ................................................................................................................... 69 

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

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

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

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

1.4 Tujuan .............................................................................................................................. 3 



xiii 

 

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

1.6 Sistematika Penulisan Laporan ......................................................................................... 4 

BAB II LANDASAN TEORI ................................................................................................. 5 

2.1 Perencanaan Transmisi Mesin Pelontar Bola Tenis Lapangan  .................................... 5 

2.1.1 Macam – macam transmisi  ....................................................................... 6 

2.2 Dinamo (Generator)  ................................................................................................... 9 

2.2.1 Jenis – jenis dinamo  ..................................................................................... 10 

2.2.2 Mekanisme kerja dinamo  ............................................................................. 11 

2.2.3 Klasifikasi dinamo  ....................................................................................... 12 

2.2.4 Komponen dinamo  ....................................................................................... 13 

2.2.5 Fungsi bagian dinamo  .................................................................................. 13 

2.3 Teori dasar poros  ..................................................................................................... 18 

2.3.1 Fungsi poros  ................................................................................................ 19 

2.3.2 Macam – macam poros  ................................................................................ 20 

2.3.3 Klasifikasi poros  .......................................................................................... 29 

2.3.4 Hal penting dalam perencanaan poros  .......................................................... 31 

2.3.5 Bahan poros  ................................................................................................. 32 

2.3.6 Poros dengan beban puntir  ........................................................................... 33 

2.3.7 Rumus perhitungan dalam perencanaan poros  .............................................. 33 

2.4 Teori Dasar Aki  ....................................................................................................... 35 

2.4.1 Komponen Aki dan Fungsinya  ..................................................................... 36 

2.4.2 Klasifikasi Aki  ............................................................................................. 38 

2.5 Roda Pemutar Pelontar  ............................................................................................ 39 



xiv 

 

2.5.1 Spesifikasi Roda Pemutar Pelontar  ............................................................... 40 

2.6 Arduiuno  ................................................................................................................. 42 

2.7 Bantalan  .................................................................................................................. 43 

2.7.1 Klasifikasi Bantalan  ..................................................................................... 44 

2.7.2 Rumus – rumus Yang Digunakan Pada Bantalan  .......................................... 45 

2.8 Aktuator Elektrik Selenoid ....................................................................................... 45 

BAB III METODOLOGI ..................................................................................................... 46 

3.1 Tinjauan Umum  ....................................................................................................... 46 

3.2 Persiapan  ................................................................................................................. 46 

3.3 Metode Pengumpulan Data  ...................................................................................... 47 

3.4 Prosedur Pelaksanaan  .............................................................................................. 48 

3.5 Diagram Alir  ........................................................................................................... 50 

3.6 Alat Yang Direncanakan  .......................................................................................... 51 

3.7 Langkah Kerja Mesin Pelontar Bola Tenis Lapangan  ............................................... 52 

BAB IV PEMBAHASAN .................................................................................................... 53 

4.1 Model Kerangka Mesin Pelontar Bola Tenis Lapangan ............................................. 53 

4.2 Perhitungan Penggerak Poros Utama  ....................................................................... 54 

4.3 Perencanaan Poros  ................................................................................................... 54 

4.4 Perencanaan Bantalan  .............................................................................................. 57 

4.5 Roda Pelontar  .......................................................................................................... 58 

4.6 Aktuator Elektrik Selenoid ....................................................................................... 59 

4.7 Software dan Tata letak Motor Monitor  ................................................................... 59 



xv 

 

4.8 Pengujian Data Jarak  ............................................................................................... 64 

BAB V PENUTUP............................................................................................................... 65 

5.1 Kesimpulan  ............................................................................................................. 65 

5.2 Saran  ....................................................................................................................... 67 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xvi 

 

 

DAFTAR GAMBAR 

Gambar 2.1 Transmisi Manual  ................................................................................................ 7 

Gambar 2.2 Transmisi Otomatis ............................................................................................... 7 

Gambar 2.3 Transmisi Kontinu Variabel  ................................................................................. 8 

Gambar 2.4 Transmisi Semi-Otomatis  ..................................................................................... 9 

Gambar 2.5 Komponen Dinamo  .............................................................................................. 11 

Gambar 2.6 Aki ........................................................................................................................ 12 

Gambar 2.7 Komponen Arduino .............................................................................................. 14 

Gambar 3.2 Mesin Pelontar Bola Tenis Lapangan  ................................................................... 54 

Gambar 4.1 Model Kerangka Mesin Pelontar Bola Tenis Lapangan  ........................................ 57 

Gambar 4.2 Software Blynk IoT ............................................................................................... 63 

Gambar 4.3 Motor Monitor ...................................................................................................... 64 

Gambar 4.4 Tombol Pada Motor Monitor ................................................................................. 65 

Gambar 4.5 Jarak Pelontar ....................................................................................................... 68 

 

 

 

 

 

 



xvii 

 

 

 

DAFTAR TABEL 

Tabel 3.1 Bagian – bagian Mesin  ............................................................................................ 55 

Tabel 4.1 Cara Kerja Tombol Pada Motor Monitor................................................................... 65 

Tabel 4.2 Pengujian Data Jarak ................................................................................................ 68 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	PERENCANAAN TRANSMISI MESIN PELONTAR BOLA
	TENIS  LAPANGAN BERBASIS MIKROKONTROLER
	PERENCANAAN TRANSMISI MESIN PELONTAR BOLA (1)
	TENIS  LAPANGAN BERBASIS MIKROKONTROLER (1)
	ABSTRAK

