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DESAIN KEKUATAN PINTU INCINERATOR PIROLISIS 

LIMBAH MEDIS  

Yermia Bima Garendi 

Dosen Pembimbing : Drs. H. Sirojuddin, M.T. Dan Aam Amaningsih J, Ph.D  

 

ABSTRAK 

 

Limbah medis yang menumpuk dan sulit untuk didaur ulang menjadi isu 

global ditambah dengan isu kesehatan karena bakteri. Salah satu cara untuk 

mengurangi sampah dengan efektif adalah dengan proses pembakaran dengan 

incinerator pembakar sampah. Incinerator efektif dalam menangani sampah yang 

berbahaya dan cenderung sulit untuk didaur ulang, untuk membakar sampah hingga 

efektif dibutuhkan suhu pembakaran yang cukup tinggi sebesar 1000 oC. Untuk 

menghindari kebocoran saat incinerator beroperasi dengan suhu dan tekanan yang 

cukup tinggi, diperlukan struktur yang cukup mumpuni. Merancang pintu 

incinerator dilakukan dengan mengkaji kebutuhan yang diperlukan volume ruang 

bakar 500 L dengan material bahan plat SS400 dengan kemampuan yield strength 

sebesar 245 MPa. Didapat area pintu sebesar 650 mm x 650 mm untuk 

memudahkan keluar masuknya sampah serta saat membersihkan sisa pembakaran 

serta insulasi semen tahan api kemudian modeling bentuk 2D Dengan AutoCAD 

2020 dengan berat total rangka pintu mencapai 736,8 N. Setelah melalui 

menentukan beban dan model yang didapat kemudian menentukan gaya yang 

bekerja dengan perhitungan teoritis, kemudian validasi perhitungan dilakukan 

melalui software Solidworks 2020 dengan stress analysis. Hingga didapat nilai 

tegangan von mises maksimum sebesar 58,185 MPa.    

 

Kata Kunci : Incinerator, Teori Energi Distorsi Maksimum, Struktur 
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INCINERATOR DOOR STRENGTH DESIGN MEDICAL 

WASTE PYROLYSIS 

Supervisor : Drs. H. Sirojuddin, M.T. And Aam Amaningsih J, Ph.D 

 

ABSTRACT 

 

Medical waste that accumulates and is difficult to recycle is a global issue 

coupled with health issues due to bacteria. One way to reduce waste effectively is 

by burning with a waste burner incinerator. Incinerators are effective in handling 

hazardous waste and tend to be difficult to recycle, to burn waste to effectively 

require a high enough combustion temperature of 1000 oC. To avoid leakage when 

the incinerator operates with high enough temperatures and pressures, a sufficiently 

capable structure is needed. Designing the incinerator door was carried out by 

assessing the required requirements for a 500 L combustion chamber volume with 

SS400 plate material with a yield strength capability of 245 MPa. A door area of 

650 mm x 650 mm is obtained to facilitate the entry and exit of garbage and when 

cleaning combustion residue and fireproof cement insulation then 2D shape 

modeling With AutoCAD 2020 with a total weight of door frames reaching 736.8 

N. After going through determining the load and the model obtained then 

determining the force that works with theoretical calculations, then validation of 

calculations is carried out through the Solidworks 2020 software with stress 

analysis. Until the maximum von mises voltage value of 58.185 MPa is obtained. 

 

Keywords: Incinerator, Maximum energy distortion theory, Structure 

 



 

ix 

 

DAFTAR ISI 

LEMBAR PENGESAHAN I ................................................................................ ii 

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

LEMBAR PERNYATAAN ................................................................................. iv 

KATA PENGANTAR .......................................................................................... vi 

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

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

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

DAFTAR GAMBAR ............................................................................................ xi 

DAFTAR TABEL .............................................................................................. xiii 

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

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

1.2. Identifikasi Masalah ............................................................................... 3 

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

1.4. Rumusan Masalah .................................................................................. 4 

1.5. Tujuan Penelitian ................................................................................... 4 

1.6. Manfaat Penelitian ................................................................................. 4 

BAB II KAJIAN TEORI ...................................................................................... 5 

2.1. Incinerator .............................................................................................. 5 

2.1.1. Komponen Incinerator ...................................................................... 6 

2.2. Pintu ......................................................................................................... 7 

2.3. Perhitungan Teoritis .............................................................................. 8 

2.3.1. Beban................................................................................................. 8 

2.3.2. Tekanan Bantalan .............................................................................. 8 

2.3.3. Tensile Stress And Strain .................................................................. 9 

2.3.4. Compressive Stress and Strain ........................................................ 10 



x 

 

 

2.3.5. Modulus Young atau Modulus Elastisitas....................................... 11 

2.3.6. Free-Body Diagram (Diagram Benda Bebas)................................. 11 

2.3.7. Momen Inersia Pada Straight Beams .............................................. 12 

2.3.8. Stress Equations .............................................................................. 12 

2.3.9. Shear Flow ...................................................................................... 14 

2.3.10. Pemodelan 2D dengan AutoCAD ................................................... 16 

2.3.11. Finite Element Analysis (Analisis Elemen Hingga) ........................ 17 

BAB III METODOLOGI PENELITIAN ......................................................... 18 

3.1. Tempat dan Waktu Penelitian ............................................................ 18 

3.2. Alat Dan Bahan Penelitian .................................................................. 18 

3.3. Diagram Alir Incinerator ..................................................................... 19 

3.4. Material Rangka Pintu ........................................................................ 34 

BAB IV  HASIL DAN PEMBAHASAN ........................................................... 35 

4.1. Deskripsi Hasil Penelitian .................................................................... 35 

4.2. Perhitungan Teoritis ............................................................................ 35 

4.3. Validasi Software Solidworks Premium 2020 SP1.0 ......................... 46 

4.4. Perhitungan Analisis Software ( Solidworks Premium 2020 SP1.0 ) 49 

4.5. Pembahasan .......................................................................................... 55 

4.6. Aplikasi Hasil Penelitian ...................................................................... 55 

BAB V KESIMPULAN ...................................................................................... 56 

5. 1. Kesimpulan ........................................................................................... 56 

5. 2. Saran ...................................................................................................... 56 

DAFTAR PUSTAKA .......................................................................................... 57 

LAMPIRAN LAMPIRAN .................................................................................. 58 

 

 



 

xi 

 

DAFTAR GAMBAR 

 

Gambar 2. 1. Chamber Incinerator ....................................................................... 6 

Gambar 2. 2. Komponen Incinerator .................................................................... 7 

Gambar 2. 3. Tensile stress dan strain ................................................................... 9 

Gambar 2. 4. Compressive Stress and Strain ...................................................... 10 

Gambar 2. 5. Studi Kasus Free-Body Diagram .................................................. 11 

Gambar 2. 6. Berbagai Pandangan ...................................................................... 12 

Gambar 2. 7. AutoCAD 2020 .............................................................................. 16 

Gambar 2. 8. Tampilan Solidworks Premium 2020 SP1.0 .................................. 17 

Gambar 3. 1. Diagram Alir .................................................................................. 19 

Gambar 3. 2. Penyederhanaan Bentuk Model ..................................................... 21 

Gambar 3. 3. Proyeksi ISO .................................................................................. 23 

Gambar 3. 4. Engsel Penahan Atas 2D ................................................................ 23 

Gambar 3. 5. Engsel Penahan Bawah 2D ............................................................ 24 

Gambar 3. 6. Rangka Daun Pintu 2D .................................................................. 24 

Gambar 3. 7. Baut Engsel 2D .............................................................................. 24 

Gambar 3. 8. Steering Lock ................................................................................. 25 

Gambar 3. 9. Shaft Pengunci Pintu ...................................................................... 25 

Gambar 3. 10. Assembly Rangka 2D ................................................................... 26 

Gambar 3. 11. Input Material Solidworks ........................................................... 27 

Gambar 3. 12. Engsel Penahan Atas 3D .............................................................. 28 

Gambar 3. 13. Engsel Penahan Bawah 3D .......................................................... 29 

Gambar 3. 14. Baut Pasak Engsel 3D .................................................................. 29 

Gambar 3. 15. Daun Pintu 3D ............................................................................. 30 

Gambar 3. 16. Rangka Daun Pintu Tertutup 3D ................................................. 30 

Gambar 3. 17. Mesh Parameter .......................................................................... 31 

Gambar 3. 18. Mesh Model ................................................................................. 31 

Gambar 3. 19. Rangka Daun Pintu Terbuka 3D .................................................. 32 

Gambar 3. 20. Mesh Parameter .......................................................................... 32 

Gambar 3. 21. Mesh Model ................................................................................. 33 

file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768196
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768197
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768200
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768201
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768202
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768203
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972685
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972686
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972687
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972688
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972689
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972690
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972691
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972692
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972693
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972694
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972695
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972696
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972697
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972698
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972699
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972700
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972701
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972702
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972703
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972704
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156972705


xii 

 

 

Gambar 4. 1. Free-Body Diagram Bagian Pasak ................................................ 37 

Gambar 4. 2. Area Asbestos ................................................................................ 38 

Gambar 4. 3. Full Body Pintu Tertutup ............................................................... 40 

Gambar 4. 4. Model 3D Engsel ........................................................................... 40 

Gambar 4. 5. Free-Body d ................................................................................... 41 

Gambar 4. 6. Free-Body e ................................................................................... 43 

Gambar 4. 7. Free-Body f .................................................................................... 44 

Gambar 4. 8. Geometri Pemodelan Batang Uji Coba.......................................... 46 

Gambar 4. 9. Hasil Run Stress Analysis .............................................................. 48 

Gambar 4. 10. Mencari Titik Fixed Di Solidworks Pintu Tertutup ..................... 49 

Gambar 4. 11. Mesh Parameter Tertutup ............................................................ 49 

Gambar 4. 12. Hasil Analisis Von Mises Tertutup.............................................. 50 

Gambar 4. 13. Displacement Tertutup................................................................. 50 

Gambar 4. 14. Analisis Strain Tertutup ............................................................... 51 

Gambar 4. 15. Mencari Titik Fixed Di Solidworks Pintu Terbuka ..................... 52 

Gambar 4. 16. Mesh Parameter Terbuka ............................................................ 52 

Gambar 4. 17. Hasil Analisis Von Mises Terbuka .............................................. 53 

Gambar 4. 18. Displacement Terbuka ................................................................. 53 

Gambar 4. 19. Strain Terbuka ............................................................................. 54 

 

 

 

 

 

 

 

 

 

  

 

file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768226
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768227
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768228
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768229
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768230
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768231
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768232
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768233
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768234
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768235
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768236
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768237
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768238
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768239
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768240
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768241
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768242
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768243
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768244


 

xiii 

 

 

DAFTAR TABEL 

 

Tabel 2. 1. Sifat Bahan Bantalan Luncur ............................................................... 9 

Tabel 2. 2. Momen Inersia .................................................................................... 12 

Tabel 2. 3. Shear Flow ......................................................................................... 14 

Tabel 3. 1. Material Properties SS400 ................................................................. 34 

Tabel 3. 2. Material Properties Semen Tahan Api .............................................. 34 

 

 

 

 

 

file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768327
file:///C:/Users/Yermia%20Bima%20Garendi/Documents/Kuli%20ah/SKRIPSI/PROPOSAL%20SKRIPSI_Yermia%20Bima%20Garendi_1502619019_7.docx%23_Toc156768337

