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ABSTRAK 

Permasalahan utama yang dihadapi oleh masyarakat pesisir pantai adalah 

menumpuknya limbah kulit kerang. Sampah limbah kulit kerang yang telah 

dikumpulkan tidak dapat dibuang di TPA di Surabaya Barat karena sudah banyak 

menumpuk serta aroma yang menyengat. Sehingga solusi pemerintah adalah 

membuang limbah kulit kerang ke laut dan akhirnya terbawa oleh arus laut. Sehingga 

limbah kulit kerang tersebut dapat terdampar dipantai dengan jumlah yang banyak. 

Limbah kulit kerang tersebut menjadikan pantai menjadi terlihat kumuh dimana 

seharusnya pantai adalah tempat yang bersih dan nyaman untuk berwisata. Disisi lain, 

kerang dapat dimanfaatkan sebagai bahan pakan unggas tetapi harus bertekstur lembut 

layaknya tepung. Sehingga dalam penelitian ini dibuatlah suatu sistem yang dapat 

membuat tepung dari limbah cangkang kerang untuk pakan hewan unggas. Dengan 

adanya sistem tersebut dapat memanfaatkan limbah cangkang kerang sehingga dapat 

mengurangi penumpukan sampah yang terjadi di Indonesia. Dan dapat mengurangi 

pencemaran air laut dari limbah cangkang kerang. Pada kondisi saat ini proses 

penghancuran cangkang kerang dilakukan secara konvensional yaitu menumbuk 

cangkang kerang dengan memakai tenaga manusia. Proses tersebut membutuhkan 

waktu yang relatif lama. Dalam permasalahan tersebut dibutuhkan alat untuk 

mempercepat proses penghancuran cangkang kerang. Dimana alat tersebut 

menggunakan motor penggerak sebagai proses penghancuran cangkang kerang. 

Dengan adanya alat tersebut dapat mempercepat proses penghancuran cangkang 

kerang. 

 

 
Kata Kunci : Perancangan alat, qfd 
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ABSTRACT 

The main problem faced by coastal communities is the accumulation of shell 

waste. Waste shells that have been collected cannot be disposed of at the TPA in West 

Surabaya because it has accumulated a lot and has a strong smell. So the 

government's solution is to throw the shells into the sea and eventually get carried 

away by ocean currents. So that the shell waste can be washed up on the beach in 

large quantities. The shell waste makes the beach look shabby where the beach should 

be a clean and comfortable place to travel. On the other hand, shellfish can be used 

as poultry feed ingredients but must have a soft texture like flour. So that in this study 

a system was made that can make flour from shellfish waste for poultry feed. With this 

system, it is possible to utilize shellfish waste so that it can reduce the accumulation 

of waste that occurs in Indonesia. And can reduce seawater pollution from shellfish 

waste. In the current condition, the process of destroying clam shells is carried out 

conventionally, namely pounding clam shells using human power. This process takes 

a relatively long time. In this problem, a tool is needed to speed up the process of 

destroying the shells. Where the tool uses a driving motor as the process of destroying 

shells. With this tool, it can speed up the process of destroying shells. 

 

Keywords: Tool design, qfd. 



x  

 

DAFTAR ISI 

LEMBAR PENGESAHAN....................................................................................... iii 

LEMBAR PENETAPAN PANITIA PENGUJI ......................................................... iv 

LEMBAR PENYATAAN ORIGINALITAS .............................................................. v 

LEMBAR PUBLIKASI KARYA ILMIAH ............................................................... vi 

KATA PENGANTAR............................................................................................... vii 

ABSTRAK .............................................................................................................. viii 

ABSTRACT ............................................................................................................... ix 

DAFTAR ISI ............................................................................................................... x 

DAFTAR GAMBAR ............................................................................................... xiv 

DAFTAR TABEL ..................................................................................................... xv 

DAFTAR LAMPIRAN ............................................................................................ xvi 

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

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

1.3 Tujuan Penelitian......................................................................................... 2 

1.4 Ruang Lingkup Penelitian ........................................................................... 3 

1.4.1 Batasan Masalah .................................................................................. 3 

1.4.2 Asumsi Penelitian ................................................................................ 3 

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

BAB II DASAR TEORI .............................................................................................. 5 

2.1 Cangkang Kerang ........................................................................................ 5 

2.2 Perencanaan Pin Penghancur....................................................................... 6 

2.2.1 Analisa Gaya pada Pin Penghancur ..................................................... 6 

2.2.2 Analisa Torsi ....................................................................................... 6 

2.3 Daya Perencanaan ....................................................................................... 7 

2.4 Perancanaa Belt dan Pulley ......................................................................... 8 

2.4.1 Pemilihan Type Belt ............................................................................ 8 

2.4.2 Menghitung Diameter Pulley yang di Gerakkan ................................. 8 

2.4.3 Kecepatan Keliling Belt ...................................................................... 9 



xi 

 

2.4.4 Gaya Keliling Belt ............................................................................... 9 

2.4.5 Panjang Belt (L) .................................................................................. 9 

2.4.6 Sudut Kotak Pada Pulley ................................................................... 10 

2.4.7 Gaya Efektif Pada Belt ...................................................................... 11 

2.4.8 Perhitungan Tegangan Untuk Memindahkan Beban ......................... 11 

2.4.9 Jumlah Belt Yang Dibutuhkan .......................................................... 11 

2.4.10 Tegangan Maksimum Pada Belt ........................................................ 12 

2.4.11 Jumlah Putaran Belt per Detik........................................................... 12 

2.4.12 Umur Belt .......................................................................................... 12 

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

2.5.1 Poros .................................................................................................. 13 

2.5.2 Hal-hal Penting Dalam Perencanaan Proses ..................................... 13 

2.5.3 Bidang Horisontal dan Vertikal ......................................................... 14 

2.5.4 Diameter dan Bahan Poros ................................................................ 15 

2.6 Perencanaan Pasak .................................................................................... 15 

2.6.1 Klasifikasi Pasak ............................................................................... 15 

2.6.3 Tinjauan Terhadap Kompresi ............................................................ 17 

2.7 Perencanaan Bantalan ............................................................................... 18 

2.7.1 Klasifikasi Bantalan .......................................................................... 18 

2.7.2 Menghitung Gaya Radial Pada Bantalan ........................................... 19 

2.7.3 Menghitung Beban Ekivalen ............................................................. 19 

2.7.4 Menghitung Umur Bantalan .............................................................. 20 

2.8 Pengumpulan Data Quality Funcition Deployement (QFD) ..................... 21 

2.9 House Of Quality ....................................................................................... 21 

BAB III METODOLOGI PENELITIAN .................................................................. 23 

3.1 Flowchart ................................................................................................... 23 

3.2 Tahapan Proses Pembuatan Mesin Penghancur Cangkang Kerang .......... 24 

3.3 Cara Kerja Mesin Penghancur Cangkang Kerang ..................................... 25 

3.4 Waktu dan Lokasi Penelitian ..................................................................... 25 

3.5 Rencana Penelitian .................................................................................... 25 



xii 

 

BAB IV PERENCANAAN DAN PERHITUNGAN ................................................ 27 

4.1 Perencanaan Susunan Penghancur ............................................................ 27 

4.2 Analisa Gaya yang Terjadi Pada Pin ......................................................... 27 

4.2.1 Perhitungan Torsi Total ..................................................................... 29 

4.2.2 Perhitungan Gaya-gaya Torsi Total .................................................. 30 

4.2.3 Resultan Gaya yang Terjadi Pada Pin-pin Penghancur ..................... 31 

4.3 Analisa Daya ............................................................................................. 32 

4.4 Perencanaan Belt dan Pulley ..................................................................... 32 

4.4.1 Pemilihan Tipe Belt ........................................................................... 32 

4.4.2 Perhitungan Diameter Pulley yang Digerakan .................................. 33 

4.4.3 Perhitungan Kecepatan Keliling Pulley ............................................ 33 

4.4.4 Perhitungan Gaya Keliling Belt ......................................................... 34 

4.4.5 Perhitungan Panjang Belt (L) ............................................................ 34 

4.4.6 Perhitungan Sudut Kontak ................................................................ 35 

4.4.7 Perhitungan Gaya Efektif Pada Belt .................................................. 36 

4.4.8 Perhitungan Tegangan untuk Memindahkan Beban .......................... 37 

4.4.9 Jumlah Belt yang dibutuhkan ............................................................ 38 

4.4.10 Perhitungan Tegangan Maksimum pada Belt ................................... 39 

4.4.11 Jumlah Putaran Belt per Detik ........................................................... 39 

4.4.12 Perhitungan Umur Belt ...................................................................... 40 

4.5 Analisa Perhitungan Proses ....................................................................... 41 

4.5.1 Mencari Besarnya Momen Torsi ....................................................... 41 

4.5.2 Diagram Beban Proses ...................................................................... 41 

4.5.3 Menghitung Beban Poros Arah Horizontal ....................................... 42 

4.5.4 Tinjauan terhadap Bidang Vertikal ....................................................... 47 

4.5.5 Resultan Momen Bending Pada Poros .............................................. 52 

4.5.6 Menghitung Diameter Poros ............................................................. 52 

4.6 Analisa Perhitungan Pasak .................................................................... 53 

4.6.1 Gaya yang Terjadi pada pasak ........................................................... 53 

4.6.2 Tinjauan Terhadap Tegangan Kompresi ........................................... 53 



xiii 

 

4.6.3 Tinjauan Terhadap Gayar Geser ........................................................ 54 

4.7 Analisa Perhitungan Bearing ..................................................................... 55 

4.7.1 Gaya Radial pada Bantalan A............................................................ 55 

4.7.2 Perhitungan Beban Equivalent Pada Bantalan A .............................. 55 

4.7.3 Menghitung Umur Bantalan A .......................................................... 56 

4.7.4 Gaya Radial pada Bantalan B ............................................................ 56 

4.7.5 Perhitungan Beban Equivalent Pada Bantalan B............................... 56 

4.7.6 Menghitung Umur Bantalan B .......................................................... 57 

4.8 Data Kusioner Kebutuhan Konsumen ....................................................... 58 

4.8.1 Data Importance Rating..................................................................... 59 

4.9 Pengolahan Data dan Pembuatan House of Quality .................................. 64 

4.9.1 Identifikasi Kebutuhan Konsumen .................................................... 64 

4.9.2 Menentukan Nilai Kepentingan (Importance Rating) ....................... 65 

4.9.3 Menentukan Karakteristik Teknis (Technical Requirement) ............ 66 

4.9.4 Hubungan kebutuhan konsumen dan Karakteristik teknis ................ 67 

4.9.5 Bobot Kolom ..................................................................................... 69 

4.9.6 Matriks Korelasi ................................................................................ 70 

4.10 Hasil Perancangan ..................................................................................... 71 

BAB V KESIMPULAN DAN SARAN .................................................................... 73 

DAFTAR PUSTAKA ............................................................................................... 74 

LAMPIRAN .............................................................................................................. 75 

BIOGRAFI ................................................................................................................ 97 



xiv  

 
DAFTAR GAMBAR 

 

 
Gambar 2. 1 Tranmisi Belt dan Pulley ........................................................................ 8 

Gambar 2. 2 Sudut Kotak Antara Pulley dan Belt ..................................................... 10 

Gambar 2. 3 Macam-macam pasak ........................................................................... 15 

Gambar 2. 4 Gaya yang terjadi pada pasak ............................................................... 16 

Gambar 2. 5 Bantalan ................................................................................................ 18 

Gambar 3. 1 Flowchart .............................................................................................. 23 

Gambar 4. 1 Susunan pin penghancur ....................................................................... 27 

Gambar 4. 2 Percobaan untuk Mengetahui Gaya Mekanik ....................................... 28 

Gambar 4. 3 Percobaan Untuk Mengetahui Gaya Beban .......................................... 28 

Gambar 4. 4 Prinsip Kerja Pin Penghancur ............................................................... 30 

Gambar 4. 5 Uraian Gaya yang Terjadi Pada Pin-Pin Penghancur ........................... 31 

Gambar 4. 6 Kecepatan Keliling Pulley .................................................................... 33 

Gambar 4. 7 Sudut Kontak pada Pulley dan Belt ...................................................... 35 

Gambar 4. 8 Free Body Diagram .............................................................................. 41 

Gambar 4. 9 Tinjauan Arah Horizontal pada Poros .................................................. 42 

Gambar 4. 10 Potongan I-I Tinjauan Horizontal ....................................................... 43 

Gambar 4. 11 Potongan II-II Tinjauan Horizontal .................................................... 44 

Gambar 4. 12 Potongan III-III Tinjauan Horizontal ................................................. 46 

Gambar 4. 13 Diagram Momen Bending Arah Horizontal ....................................... 47 

Gambar 4. 14 Tinjauan Arah Vertikal pada Poros .................................................... 47 

Gambar 4. 15 Potongan I-I Tinjauan Vertikal ............................................................ 48 

Gambar 4. 16 Potongan II-II Tinjauan Vertikal .......................................................... 49 

Gambar 4. 17 Potongan III-III Tinjauan Vertikal ..................................................... 50 

Gambar 4. 18 Diagram Momen Bending Arah Vertikal ........................................... 51 

Gambar 4. 19 Gaya yang Terjadi pada Pasak ............................................................ 53 

Gambar 4. 20 Gaya Kompresi pada Pasak ................................................................ 53 

Gambar 4. 21 Gaya geser pada pasak ........................................................................ 54 

Gambar 4. 22 Matrik hubungan kebutuhan konsumen dan karakteristik teknis ....... 68 

Gambar 4. 23 Angka Hubungan Matriks Konsumen dengan Teknisi ....................... 69 

Gambar 4. 24 bobot kolom ........................................................................................ 70 

Gambar 4. 25 Hasil Perancangan .............................................................................. 71 

Gambar 4. 26 Hasil Pengolahan ................................................................................ 71 

https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107415971
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107415972
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107415973
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107415974
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416121
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416129
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416130
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416131
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416132
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416133
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416134
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416135
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416136
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416137
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416138
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416139
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416142
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416143
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416144
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416146
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416147
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416149
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416150
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416151
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416152
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416153
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416154


xv  

 

DAFTAR TABEL 

Tabel 3. 1 Rencana Penelitian ................................................................................... 25 

Tabel 4. 1 Tabel hasil percobaan Gaya Mekanis Pengolah ....................................... 28 

Tabel 4. 2 Hasil Percobaan Gaya Beban Pengolah ................................................... 29 

Tabel 4. 3 Kebutuhan Konsumen .............................................................................. 58 

Tabel 4. 4 Nilai Importance Rating Alat mudah digunakan ...................................... 59 

Tabel 4. 5 Nilai Importance Rating Ramah Lingkungan .......................................... 60 

Tabel 4. 6 Nilai Importance Rating Cangkang kerang tidak berhamburan ............... 60 

Tabel 4. 7 Nilai Importance Rating Alat Nyaman digunakan ................................... 61 

Tabel 4. 8 Nilai Importance Rating Mudah dipindahkan .......................................... 61 

Tabel 4. 9 Nilai Importance Rating kontruksi alat kokoh ......................................... 62 

Tabel 4. 10 Nilai Importance Rating Mudah dalam memperbaiki ............................ 62 

Tabel 4. 11 Nilai Importance Rating Mudah dibersihkan ......................................... 63 

Tabel 4. 12 Nilai Importance Rating Harga Terjangkau ........................................... 63 

Tabel 4. 13 Nilai Importance Rating Hemat Energi .................................................. 64 

Tabel 4. 14 Nilai Importance Rating Desain Alat yang Ergonomis .......................... 64 

https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416267


xvi  

DAFTAR LAMPIRAN 

Lampiran 1 Tabel Konversi ....................................................................................... 75 

Lampiran 2 Diagram Pemilihan Sabuk-V ................................................................. 76 

Lampiran 3 Panjang Sabuk V Standar ...................................................................... 77 

Lampiran 4 Tabel Koefisien Gesek (f) antara belt dan pulley................................... 78 

Lampiran 5 Dimensi V belt ....................................................................................... 79 

Lampiran 6 Tabel Tipe dan Dimensi V belt .............................................................. 80 

Lampiran 7 Faktor Kecepatan dan faktor sudut ........................................................ 81 

Lampiran 8 Dimensi dan Bahan untuk Belt .............................................................. 82 

Lampiran 9 Bahan Poros dan Nilai Kekuatan Tarik ................................................. 83 

Lampiran 10 Tabel Konstruksi Baja ......................................................................... 84 

Lampiran 11 Dimensi Standart Roll Bearing dan Gaya Dinamis Bearing ................ 86 

Lampiran 12 Jenis Beban Ball Bearing ..................................................................... 88 

Lampiran 13 Perhitungan Momen Bending Poros .................................................... 89 

https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416399
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416400
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416402
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416403
https://d.docs.live.net/6fbe7fbe189c7e3a/Documents/file%20tugas%20akhir%20teja.docx#_Toc107416409

