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ABSTRAK 

Tempe merupakan produk bioteknologi konvensional yang memiliki peran 

strategis dalam industri pangan. Inovasi tempe sagu dengan tambahan tepung 

tapioka menawarkan tekstur yang lebih renyah dan gurih, namun produktivitasnya 

di tingkat UKM masih terhambat oleh metode pengirisan manual yang memakan 

banyak waktu dan tenaga. Mesin pengiris semi-otomatis yang ada sebelumnya juga 

memiliki keterbatasan kapasitas karena hanya mampu memproses satu batang 

tempe dan masih menggunakan sistem pendorong manual. Oleh karena itu, 

diperlukan pengembangan mesin pengiris otomatis yang lebih efisien untuk 

meningkatkan jumlah produksi dan kualitas irisan. 

Penelitian ini menggunakan metode pengembangan produk yang 

sistematis, dimulai dari observasi kebutuhan, studi literatur, hingga perancangan 

desain menggunakan perangkat lunak solidworks version student. Mesin dirancang 

dengan kapasitas enam batang tempe sagu sekaligus, bertenaga motor listrik 125 

watt, dan dilengkapi dengan sistem pendorong otomatis menggunakan mekanisme 

freewheel dan as drat. Analisis teknis dilakukan melalui simulasi Finite Element 

Analysis (FEA) untuk mengevaluasi kekuatan struktur rangka, pisau, dan poros 

guna memastikan keamanan operasional. 

Hasil penelitian menunjukkan bahwa mesin pengiris otomatis ini mampu 

memotong enam batang tempe dalam satu siklus kerja dengan ketebalan irisan yang 

konsisten. Berdasarkan uji kinerja, mesin dapat diatur pada ketebalan 1,5 mm, 2 

mm, dan 2,5 mm, dengan tingkat keberhasilan tertinggi sebesar 90% pada 

pengaturan 2,5 mm. Hasil simulasi membuktikan bahwa desain konstruksi mesin 

berada pada rentang aman dan layak digunakan secara teknis. Meskipun demikian, 

terdapat keterbatasan mekanis berupa sisa tempe sekitar ±7 cm yang tidak teriris 

karena jangkauan sistem pendorong. 

 

Kata Kunci: Ketebalan irisan tempe, Pengiris keripik tempe, dan Rancang bangun 
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ABSTRACT 

Tempe is a conventional biotechnology product that plays a strategic role 

in the food industry. The innovation of sago tempe with the addition of tapioca flour 

offers a crispier and more savory texture, but productivity at the SME level is still 

hindered by manual slicing methods that are time-consuming and labor-intensive. 

Previous semi-automatic slicing machines also had capacity limitations, as they 

could only process one log of tempe at a time and still utilized a manual feeder 

system. Therefore, it is necessary to develop a more efficient automatic slicing 

machine to increase production quantity and slice quality.  

This research employs a systematic product development method, starting 

from needs observation and literature study to design modeling using solidworks 

version student. The machine is designed with a capacity for six sago tempe logs 

simultaneously, powered by a 125-watt electric motor, and equipped with an 

automatic feeder system using a freewheel mechanism and a threaded shaft. 

Technical analysis was conducted through Finite Element Analysis (FEA) 

simulations to evaluate the strength of the frame structure, blades, and shafts to 

ensure operational safety. 

The results show that this automatic slicing machine is capable of cutting 

six tempe logs in one work cycle with consistent slice thickness. Based on 

performance tests, the machine can be adjusted to thicknesses of 1.5 mm, 2 mm, 

and 2.5 mm, with the highest success rate of 90% at the 2.5 mm setting. Simulation 

results prove that the machine's construction design is within a safe range and 

technically feasible for use. However, there is a mechanical limitation in the form 

of remaining tempe of approximately ±7 cm that remains unsliced due to the reach 

of the feeder system.. 

 

Keywords: Tempeh slice thickness , Tempeh chips slicer, and Design 

  



 

viii 

 

DAFTAR ISI 

 

LEMBAR PENGESAHAN I ................................................................................. i 

LEMBAR PENGESAHAN II .............................................................................. ii 

LEMBAR PERNYATAAN .................................................................................. iii 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH 

UNTUK KEPENTINGAN AKADEMIS ............................................................ iv 

KATA PENGANTAR ............................................................................................ v 

ABSTRAK ............................................................................................................ vi 

ABSTRACT .......................................................................................................... vii 

DAFTAR ISI ....................................................................................................... viii 

DAFTAR GAMBAR ............................................................................................. x 

DAFTAR TABEL ................................................................................................. xi 

DAFTAR LAMPIRAN ....................................................................................... xii 

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

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

1.2 Fokus Penelitian ...................................................................................... 2 

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

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

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

BAB II TINJAUAN PUSTAKA ........................................................................... 4 

2.1 Kerangka Teoritik .................................................................................... 4 

2.2 Produk Terdahulu .................................................................................... 5 

2.2.1 Inovasi pada Produk Terdahulu ........................................................... 6 

2.2.2 Pemilihan Komponen Utama Mesin Pengiris ..................................... 9 

2.2.3 Konsep Perencanaan .......................................................................... 11 

2.3 Teknik Pengelasan ................................................................................. 12 

BAB III METODOLOGI PENELITIAN ......................................................... 16 

3.1 Tempat dan Waktu Penelitian ................................................................ 16 

3.2 Metode Pengembangan Produk............................................................. 16 

3.3 Peralatan dan Bahan yang Digunakan................................................... 16 

3.3.1 Peralatan ............................................................................................ 17 

3.3.2 Bahan................................................................................................. 21 



 

ix 

 

3.4 Rancangan Metode Pengembangan ...................................................... 22 

3.4.1 Analisis Kebutuhan ............................................................................... 23 

3.4.2 Sasaran Produk ..................................................................................... 23 

3.4.3 Rancangan Produk ................................................................................ 24 

3.5 Instrumen .............................................................................................. 25 

3.5.1 Simulasi Finite Element Analysis (FEA) .......................................... 26 

3.6 Teknik Pengumpulan Data .................................................................... 28 

3.7 Teknik Analisis Data ............................................................................. 28 

BAB IV HASIL DAN PEMBAHASAN ............................................................. 30 

4.1 Hasil Desain Produk .............................................................................. 30 

4.1.1 Rangka............................................................................................... 31 

4.1.2 Pisau Pengiris .................................................................................... 34 

4.1.3 Poros Engkol ..................................................................................... 37 

4.2 Kelayakan Produk ................................................................................. 40 

4.3 Perhitungan Sistem Transmisi ............................................................... 40 

4.4 Fabrikasi ................................................................................................ 46 

4.4.1 Proses Pembuatan Rangka ................................................................ 46 

4.4.2 Proses Pembuatan Poros ................................................................... 48 

4.4.3 Proses Pembuatan Dudukan Wadah Tempe ...................................... 49 

4.4.4 Assembly ............................................................................................ 49 

4.5 Hasil Pengujian Alat .............................................................................. 51 

4.5.1 Uji Kelayakan Mesin......................................................................... 51 

4.5.2 Data Hasil Pengirisan Tempe ............................................................ 53 

4.5.3 Analisis Hasil Pengirisan Tempe....................................................... 54 

4.6 Perawatan Mesin ................................................................................... 54 

BAB V KESIMPULAN DAN SARAN .............................................................. 57 

5.1 Kesimpulan ........................................................................................... 57 

5.2 Saran ...................................................................................................... 57 

DAFTAR PUSTAKA........................................................................................... 58 

LAMPIRAN ......................................................................................................... 60 

DAFTAR RIWAYAT HIDUP ............................................................................. 66 

 

  



 

x 

 

DAFTAR GAMBAR 

Gambar 2. 1 Desain Mesin Pengiris Keripik Tempe Semi Otomatis .................... 5 

Gambar 2. 2 Desain Inovasi (1) Wadah Kapasitas 6 Batang Tempe, .................... 7 

Gambar 2. 3 Keterangan Simbol Pengelasan ...................................................... 12 

Gambar 2. 4 Gambar Kerja Pengelasan ............................................................... 13 

Gambar 2. 5 Las SMAW (Shield Metal Arc Welding) ......................................... 14 

Gambar 3. 1 Mesin Bubut .................................................................................... 17 

Gambar 3. 2 (a) Gerinda duduk potong, (b) Gerinda tangan ............................... 17 

Gambar 3. 3 Mesin Bor ....................................................................................... 18 

Gambar 3. 4 Mesin Frais ..................................................................................... 19 

Gambar 3. 5 Proses pengelasan ........................................................................... 19 

Gambar 3. 6 Pengelasan (a) satu sisi, (b) dua sisi, (c) fillet ................................. 20 

Gambar 3. 7 Solidworks ....................................................................................... 20 

Gambar 3. 8 Jangka Sorong ................................................................................. 21 

Gambar 3. 9 Diagram Alir Rancangan Produk .................................................... 24 

Gambar 4. 1 Desain 3D Mesin Pengiris Keripik Tempe Otomatis ...................... 30 

Gambar 4. 2 Desain Rangka ................................................................................ 31 

Gambar 4. 3 Desain Pisau Pengiris ..................................................................... 34 

Gambar 4. 4 Poros Engkol ................................................................................... 37 

Gambar 4. 5 Proses Pemotongan Besi Hollow .................................................... 46 

Gambar 4. 6 Gambar Kerja Pengelasan ............................................................... 47 

Gambar 4. 7 Proses Pembubutan Poros ............................................................... 48 

Gambar 4. 8 Proses Pembuatan Dudukan Wadah Tempe .................................... 49 

Gambar 4. 9 Proses Perakitan Sistem Transmisi ................................................. 50 

Gambar 4. 10 Tempe (Tempe 38 cm) .................................................................. 51 

Gambar 4. 11 Penambahan Pelat Block ............................................................... 52 

Gambar 4. 12 Hasil Irisan Tempe (a) 1,5 mm (b) 2 mm (c) 2,5 mm ................... 53 

 

  



 

xi 

 

DAFTAR TABEL 

Tabel 2. 1 Spesifikasi mesin tipe semi otomatis ..................................................... 5 

Tabel 2. 2 Spesifikasi mesin pengiris tempe ........................................................... 7 

Tabel 2. 3 Simbol Pengelasan ............................................................................... 14 

Tabel 2. 4 Parameter Las ...................................................................................... 15 

Tabel 3. 1 Analisis Kebutuhan Mesin ................................................................... 23 

Tabel 4. 1 Spesifikasi ASTM A36 Steel ............................................................... 32 

Tabel 4. 2 Hasil Simulasi Tekan 30 Kg Pada Rangka .......................................... 32 

Tabel 4. 3 Spesifikasi Cast Alloy Steel ................................................................. 34 

Tabel 4. 4 Hasil Simulasi Tekan 6 Kg Pada Pisau Pengiris .................................. 35 

Tabel 4. 5 Spesifikasi ASTM A36 Steel ............................................................... 38 

Tabel 4. 6 Hasil Simulasi Tekan 5 Kg Pada Engkol ............................................. 38 

Tabel 4. 7 Pengujian Ketebalan dan Jumlah Tempe ............................................. 53 

Tabel 4. 8 Jadwal Perawatan Mesin Pengiris Tempe ............................................ 56 

 

  



 

xii 

 

DAFTAR LAMPIRAN 

Lampiran  1 Proses Pembuatan Mesin Pengiris Keripik Tempe Sagu ................ 60 

Lampiran  2 Proses Uji Mesin Pengirisan Keripik Tempe Sagu ......................... 61 

Lampiran  3 Presentase Hasil Pengirisan Tempe ................................................ 62 

Lampiran  4 Log Bimbingan Dosen Pembimbing I ............................................ 63 

Lampiran  5 Log Bimbingan Dosen Pembimbing II ........................................... 64 

Lampiran  6 Desain Mesin Pengiris Tempe ........................................................ 65 

 

  


