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MOTTO 

 
 
Salah satu cara memecahkan masalah adalah jangan memulai dengan 

mempersoalkan bagaimana masalah itu terjadi, tetapi mulailah dengan 

bagaimana masalah tersebut dapat terselesaikan 
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EFFECT OF GAS METAL ARC WELDING  (GMAW)  

RE-WELDED IN Al-Mg ALLOY 5083 TO THE TENSILE OF 
STRENGTH, MICROSTRUCTURES AND DEFECTIVE 

WELDED POROSITY 
 
 

David Triyo Nugroho 
 

Jurusan Teknik Mesin, Fakultas Teknik, Universitas Jember 

Abstract 
The process of replating or errors in the grafting material welding Al-Mg 5083 often 
found in the shipping industry it is necessary to repair or re-welding. In this thesis, 
the process of re-using a welding machine welding GMAW (Gas Metal Arc Welding) 
with given variations in the depth of the weld metal reduction of 3 mm and 6 mm 
repair to know how big effect on the value of tensile strength and microstructure and 
weld defects caused by porosity. From the tensile test results obtained with the 
highest tensile strength variation reduction of 6 mm depth of the weld metal repair of 
78.15 MPa and strain values of 9.66%. We have the largest percentage porosity 
value at the beginning of the weld material / rejected by the greatest density of 
0.467% and repeated variations on the process of welding the weld metal reduction 
in the depth of 6 mm by 2.5 gram/cm3. The test results obtained radiographic 
indication of the porosity of the smallest defect in the reduction of the depth variation 
of the weld metal 6 mm number one with a diameter of 6 mm. In the observation of 
micro structure, visible amount of magnesium silicate particles (Mg2Si) contained 
the most variation in weld metal reduction of 6 mm depth of the weld metal. Mg2Al3 
presence will also increase the toughness of the material, the content of zirconium 
(Zr) and some titanium (Ti) role as the resultant refiner details (grain-refiner), 
increased levels of refinement details with increasing heat input and speed welding. 
 
Key word : Al-Mg 5083, GMAW welding, repair, tensile strength, density, porosity 
percentage, radiography, microstructure. 
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ABSTRAK 

 

Proses replating atau kesalahan pengelasan dalam penyambungan material Al-

Mg 5083 banyak dijumpai pada industri perkapalan maka diperlukan adanya 

repair atau pengelasan ulang. Dalam tugas akhir ini, proses pengelasan ulang 

menggunakan mesin las GMAW (Gas Metal Arc Welding) dengan diberikan 

variasi pengurangan kedalaman logam lasan 3 mm dan 6 mm repair untuk 

mengetahui seberapa besar pengaruhnya terhadap nilai kekuatan tarik dan 

struktur mikro maupun cacat las porositas  yang ditimbulkan. Dari hasil  uji tarik 

didapatkan kekuatan tarik tertinggi pada variasi pengurangan kedalaman logam 

lasan 6 mm repair sebesar 78,15 MPa dan nilai regangan sebesar 9,66%. Nilai 

persentase porositas terbesar terdapat pada material lasan awal/reject sebesar 

0,467% dan densitas terbesar pada proses pengelasan ulang variasi pengurangan 

kedalaman logam lasan 6 mm sebesar 2,5 gram/cm3 . Hasil pengujian radiografi 

didapatkan adanya indikasi cacat berupa porositas yang terkecil pada variasi 

pengurangan kedalaman logam lasan 6 mm sejumlah satu dengan diameter 6 

mm. Pada pengamatan struktur mikro, terlihat jumlah partikel magnesium silikat 

(Mg2Si) terbanyak terdapat pada weld metal variasi pengurangan kedalaman 

logam lasan 6 mm. Adanya Mg2Al 3 juga akan meningkatkan ketangguhan 

material, kandungan zirconium (Zr) dan sedikit titanium (Ti) berperan sebagai 

paduan penghalus butir (grain-refiner), tingkat penghalusan butir meningkat 

dengan meningkatnya masukan panas dan kecepatan las. 

 

Kata kunci : Al-Mg 5083, pengelasan GMAW,  repair, kekuatan tarik, 

densitas, persentase porositas, radiografi, struktur mikro. 
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ABSTRACT 

The process of replating or errors in the grafting material welding Al-Mg 5083 
often found in the shipping industry it is necessary to repair or re-welding. In this 
thesis, the process of re-using a welding machine welding GMAW (Gas Metal 
Arc Welding) with given variations in the depth of the weld metal reduction of 3 
mm and 6 mm repair to know how big effect on the value of tensile strength and 
microstructure and weld defects caused by porosity. From the tensile test results 
obtained with the highest tensile strength variation reduction of 6 mm depth of 
the weld metal repair of 78.15 MPa and strain values of 9.66%. We have the 
largest percentage porosity value at the beginning of the weld material / rejected 
by the greatest density of 0.467% and repeated variations on the process of 
welding the weld metal reduction in the depth of 6 mm by 2.5 gram/cm3. The test 
results obtained radiographic indication of the porosity of the smallest defect in 
the reduction of the depth variation of the weld metal 6 mm number one with a 
diameter of 6 mm. In the observation of micro structure, visible amount of 
magnesium silicate particles (Mg2Si) contained the most variation in weld metal 
reduction of 6 mm depth of the weld metal. Mg2Al3 presence will also increase 
the toughness of the material, the content of zirconium (Zr) and some titanium 
(Ti) role as the resultant refiner details (grain-refiner), increased levels of 
refinement details with increasing heat input and speed welding. 

Key word : Al-Mg 5083, GMAW welding, repair, tensile strength, density, 
porosity percentage, radiography, microstructure. 
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