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ABSTRACT

Purpose: Among many disciplines within engineering, welding is probably one of the most 
inexact – rather more of an art than a science. As weldment is meant the complete joint 
comprising the weld metal, heat affected zones (HAZ) and the adjacent parent metal and 
should have the same properties as the parent metal. This paper aims provides a basic 
understanding of the metallurgical principles involved in how aluminium alloys achieve their 
strength and how welding can affect these properties. The most important and applied 
welding processes to Al alloys are here shortly introduced, as well as the preparation of 
parent metals prior to welding and good welding practice to avoid and/or keep under control 
defects and failures. Some case studies with possible failures will be introduced together 
with actions and suggestions to solve the observed problems.

Design/methodology/approach: Two sheets of the EN AW 5454 (AlMg3Mn) alloy were 
weld with resistance welding process and after a mechanical processing of lamination 
was observed the presence of the defect. The microstructure of the defect as well as the 
welded part were evaluated with stereomicroscope (LEICA MS5), optical microscope (LEICA 
MEF4M), and with SEM analysis (LEO 1540 VP equipped with an energy dispersive X-ray 
spectroscope Oxford Link Pentafet).

Findings: The well welded part was analysed with optical microscopy and electronic 
microscopy resulting with the attended mechanical properties. Micro-hardness indentations 
on the joint demonstrated the good mechanical properties of the joint while with the 
microscopic observations were identified the orientation and presence of precipitates typical 
of this alloy. In the defect, microscopically observations showed the presence of oxide 
inclusions.

Research limitations/implications: There are a number of problems associated with 
the welding of aluminium and its alloys that make it difficult to achieve this ideal. The 
features and defects that may contribute to the loss of properties comprise the following: 
gas porosity, oxide inclusions and oxide filming, solidification (hot) cracking or hot tearing, 
reduced strength in the weld and HAZ, lack of fusion, reduced corrosion resistance and 
reduced electrical resistance.

Originality/value: This case study illustrated clearly the importance of the cleaning on the 
surfaces to obtain a well welded joint ensuring the desired mechanical properties.
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4.1.  Materials and experimental methods

4.  Case study: defect in a resistance 

welding joint
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5.  Results



73About weldability and welding of Al alloys: case study and problem solving

Volume 85 • Issue 2 • December 2017

Spectrum 1

Element Atomic %

Al 5.60

O 59.21

Mg 0.6

Fe 34.58

Totals 100.00

Element Atomic %

Spectrum 2

Element Atomic %

Al 21.17

O 57.28

Mg 2.02

Fe 19.53

Totals 100.00

6.  Discussion
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