
TUGAS AKHIR 

 

ANALISA TEKNIS PENGUJIAN KEKEDAPAN PENGELASAN DENGAN 

METODE VACUUM TEST, AIR PRESSURE TEST, DAN PENETRANT TEST  

 

Diajukan untuk melengkapi tugas-tugas guna memenuhi 

persyaratan mencapai gelar Sarjana Strata (S-1) 

Program Studi Teknik Sistem Perkapalan 

 

OLEH :  

PANDJI PRIANGGONO 

2023320928  

JURUSAN TEKNIK SISTEM PERKAPALAN  

FAKULTAS TEKNOLOGI KELAUTAN  

UNIVERSITAS DARMA PERSADA  

JAKARTA  

2025 



 
 

ii 
 

 



 
 

iii 
 

 



 
 

iv 
 

 



 
 

v 
 

 



 
 

vi 
 

 



 
 

vii 
 

DAFTAR ISI 
 

DAFTAR ISI ..................................................................................................................... vii 

DAFTAR GAMBAR .......................................................................................................... ix 

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

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

1.2 Perumusan Masalah .........................................................................................................2 

1.3 Tujuan Masalah ...............................................................................................................2 

1.4 Batasan Penelitian ...........................................................................................................3 

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

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

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

2.1. Pengelasan .....................................................................................................................7 

2.2. Gambaran Proses Quality Control di PT. XYZ.............................................................. 21 

2.3. NDT (Non Destructive Test) ......................................................................................... 33 

2.4. Leaking Test (Pengujian Kekedapan Hasil Las-lasan) ................................................... 35 

2.5. Pentingnya Leaking Test pada Hasil Pengelasan ........................................................... 36 

2.6. Regulasi tentang Pengujian Kekedapan Hasil Las-lasan ................................................ 38 

2.7. Jenis-jenis Metode Pengujian Kekedapan Hasil Las-lasan ............................................. 42 

BAB III METODE PENELITIAN ...................................................................................... 54 

3.1 Waktu dan Tempat ........................................................................................................ 54 

3.2 Jenis Penelitian .............................................................................................................. 54 

3.3 Sumber Data ................................................................................................................. 55 

3.4 Teknik Pengumpulan Data............................................................................................. 56 

3.5 Variabel Penelitian ........................................................................................................ 56 

3.6 Jadwal Pengerjaan ......................................................................................................... 56 

3.7 Diagram Alir ................................................................................................................. 57 

BAB IV HASIL PENELITIAN DAN PEMBAHASAN ...................................................... 59 

4.1. Hasil Peneiltian ............................................................................................................ 59 

4.2. Pembahasan ................................................................................................................. 64 

BAB V PENUTUP.............................................................................................................. 67 

5.1 Kesimpulan ................................................................................................................... 67 



 
 

viii 
 

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

DAFTAR PUSTAKA ......................................................................................................... 69 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

ix 
 

DAFTAR GAMBAR 

Gambar 1. Pengelasan .......................................................................................................... 7 

Gambar 2. Posisi Pengelasan posisi 1 ................................................................................... 9 

Gambar 3. Posisi Pengelasan possi 2 .................................................................................. 11 

Gambar 4. Posisi pengelasan posisi 3 ................................................................................. 13 

Gambar 5. Posisi Pengelasan posisi 4 ................................................................................. 14 

Gambar 6. Posisi pengelasan 5G & 6G ............................................................................... 15 

Gambar 7. Contoh dokumen ITP (Inspection Test Plan) ..................................................... 23 

Gambar 8. Fit Up Check round pada Replating  .................................................................. 24 

Gambar 9. Fit Up Check pada Replating Main Deck........................................................... 24 

Gambar 10. Fit Up Check pada Bevel ................................................................................. 25 

Gambar 11. Scantling Check tinggi web ............................................................................. 25 

Gambar 12. Scantling Check Jarak antar angle bar.............................................................. 26 

Gambar 13. Scantling Check Lebar Angle .......................................................................... 26 

Gambar 14. Scantling check pada panel .............................................................................. 26 

Gambar 15. Contoh Gambar Acuan Scantling Check .......................................................... 27 

Gambar 16. Miss Weld pada Web to angle bar ................................................................... 28 

Gambar 17. Porosity pada joint main deck to long bulkhead ............................................... 28 

Gambar 18. Build up pada material long bulkhead .............................................................. 29 

Gambar 19. Poor welding pada joint sideshell to chine ....................................................... 29 

Gambar 20. Undercut pada joint sideshell to chine.............................................................. 29 

Gambar 21. Contoh dokumen Vacuum Test Report ............................................................ 30 

Gambar 22. Contoh dokumen WPS .................................................................................... 31 

Gambar 23. Sertifikat Material dari Supplier ...................................................................... 32 

Gambar 24. Sertifikat Welder ............................................................................................. 32 

Gambar 25. Kawat las yang digunakan ............................................................................... 33 

Gambar 26. Vacuum Test ................................................................................................... 42 

Gambar 27. Peralatan Vacuum Test .................................................................................... 43 

Gambar 28. Air Test Rudder .............................................................................................. 46 

Gambar 29. Air Test Water Ballast Tank melalui Air Vent ................................................. 46 

Gambar 30. Air Test Void Tank Menggunakan media Selang  ............................................ 47 

Gambar 31. Air Test Void Tank Menggunakan media Selang ............................................. 47 

Gambar 32. Red Penetrant di dalam tangki WBT................................................................ 51 

Gambar 33. Developer dibagian luar tangki ........................................................................ 52 

Gambar 34. Diagam Alur Pengerjaan Penelitian ................................................................. 58 

Gambar 35. Grafik Jumlah Kebocoran   .............................................................................. 65 

Gambar 36. Grafik Waktu Pengerjaan   .............................................................................. 66 

 

 


	DAFTAR ISI
	DAFTAR GAMBAR

