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OBJECTIVES 
 
1. To participate in Commission III (Resistance Welding and Allied Processes) and SC-Auto at 

IIW. 
2. To increase the recognition of Canada within the world welding community  
3. Increase presence of ArcelorMittal within IIW Commission III and SC-Auto 

 
BACKGROUND 
 
From June 25-30, the International Institute of Welding (IIW) held its 70th Annual Assembly and 
Conference in Shanghai, China.  The IIW gathers the welding community from around the world 
to discuss a wide range of topics concerning welding ranging from processes and weld properties 
to welding regulation and education.  The IIW is the foremost organization concerned with welding 
as a whole.  In 2017, the Canadian Council of the International Institute of Welding (CCIIW) gave 
me a bursary for the registration fee for the IIW Annual Assembly on the understanding that I 
would give a report on the proceedings of Commission III and SC-Auto. 
 
SUMMARY 
 
In Commission III and SC-Auto many papers were presented on topics of interest.  The main 
topics discussed this year were: liquid metal embrittlement (LME), and dissimilar joining. 

 It was shown that LME has no effect on mechanical properties and one presentation 
showed that LME may be avoided using long hold times after the welding cycle is 
complete. 

 The work on dissimilar welding showed that Al to steel welding may be accomplished 
by controlling the growth of the Fe2Al5 intermetallic layer.  Unfortunately, the main 
presentations of interest on these two topics did not have associated papers.   

 There were also presentations of interest on laser welding Al-Si coated Usibor, using 
multiple pulses to improve spot weld strength and softening of the fusion boundary in 
Usibor spot welds.   

I discussed the lack of Canadian award winners with Doug Luciani.  I proposed that every year at 
least one paper should be submitted for the Henry Granjon Prize to increase Canada’s visibility 
with IIW. 
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ACTIONS 
 
1. Form a committee to solicit and write Canadian applications for the Henry Granjon Prize. 
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CONTACTS OF NOTE 
 
Stephanie Michaut- Welding Engineer GRD - Maizières  
Christoph Gerritsen - Senior Research Engineer Welding GRD - OCAS 
Wenkao Hou – Welding Engineer GRD - EC 
Prabu Manoharan – Project Manager, Collaborations & Partnerships Institute de Soudre 
Hee Seok Chang - Professor Myongi University 
Jorge dos Santos - Professor Institute of Materials 
 Research 
James Chen – Research Scientist Canmet MATERIALS 
Oleksii Sherepencko – PhD student Universität Magdeburg 
Menachem Kimchi – Assistant Professor Ohio State University 
 
 
REPORT 
 
Commission III and SC-Auto 

Many presentations were given on a variety of topics including: spot welding, friction welding, 
dissimilar welding for automobile applications, laser welding, friction stir welding, liquid metal 
embrittlement (LME), and magnetic pulse welding.  Below is a summary of the general business 
of the Welding Commission, and the topics of interested.  A full list of the presentations may be 
found in the Appendix (please contact for available papers and abstracts). 
 
General Business 

The terms of the chairs for both Commission III and SC-Auto have ended.  It was decided to 
extend Jorge dos Santos position as chair of Commission III for another term, however, Michael 
Rethmeier decided not to run for a further term as chair of SC-Auto.  Michael was not replaced. 
A temporary chair will be assigned to SC-Auto for the coming year, then an election of a 
permanent chair will occur at the 2018 annual assembly. 
 
Liquid Metal Embrittlement 

Two talks were given on LME.  The first was from M. Rethmeier’s group in BAM (J. Frei), which 
again discussed that LME had no effect on joint strength, and they also showed that LME is not 
dependent on electrode life.  The second paper from JFE (K.Taniguchi) used a modelling 
approach to suppress LME at the notch of a spot weld when electrode misalignment was applied 
during welding.  The authors used FEA to show that during spot welding there was no tensile 
stresses until the electrodes were released.  The authors increased the electrode hold time until 
the sheet surface temperature cooled below 420°C (melting temperature of Zn), which eliminated 

surface LME.  Unfortunately, the authors neither revealed the material strength or the alloy family, 
and no paper was submitted. 
 
Dissimilar Joining 

There were many presentations on welding dissimilar joints between steel and Al.  Most of these 
papers focused on increased joint strength by controlling the thickness of the Fe2Al5 intermetallic 
that grows between the steel and Al interfaces.  From the presentations, strength may be 
maximized if there is a thin <2-4 μm intermetallic layer (depending on the presentation).  When 

the thickness of this layer grows above this, the intermetallic grains align along the (001) direction 
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creating a brittle interface.  Various papers showed how growth of this interface could be 
controlled using common welding parameter development techniques, such as pulsing.  
B. Carlson from GM showed that dissimilar joining could be further improved using dimpled 
electrodes (GM patent) to break up the surface oxide and a rapid pulse to break up the oxide at 
the faying surface.  A paper was presented (M. Iyota) showing that when Al is spot welded to mild 
steel, the interface temperature can be controlled by using a typical truncated cone electrode with 
a radiused face on the Al side of the stackup, and wide electrode with a concave face (300 mm 
radius) on the steel side of the electrode.  This mismatched electrode set will increase current 
density on the Al side of the joint, while minimizing it on the steel side of the joint; thus, allowing 
for controlled growth of the Fe2Al5 interface, without letting it grow too thick. 
 
Dissimiliar joining between Al and steel was also successfully done using gas metal arc welding.  
During this process, welds were made in a lap fillet joint orientation where the steel was the bottom 
material and the Al was placed on top.  Welds were made using an AA4043 Al filler wire which 
was welded to the Al sheet and brazed to the GI coating on the steel sheet.  Failures in these 
joints occurred in the Al base material.  
 
A study was presented to show how to maximize the strength between friction stir welds joining 
cast Mg and steel parts.  The researchers showed that joint strength may be maximized by having 
the tool insert skim the steel surface during welding and by adding Al to the cast Mg.  The 
researchers found that joint strength increased with increasing Al alloy content in the Mg as the 
Al formed a Fe2Al5 layer between the steel surface and the Mg casting that acted as interlayer in 
the joint. 
 
Laser Welding Al-Si coated 22MnB5 

A Chinese group (L. Wenhu) is investigating how the effect of Al on creating δ-ferrite during laser 
welding of AlSi coated 22MnB5.  The group found that Al in the stabilized ferrite during both 
solidification and heat treating, increasing the ferrite content of the weld.  During tensile testing 
the heat-treated material, the ferrite promotes failure through the fusion zone.  This is consistent 
with literature.  They concluded their presentation by announcing that they plan to promote 
austenite formation without the use of ablation, although the methods were not disclosed.  It is 
unknown how far along in this research they are.  No paper was submitted for publication. 
 
Double Pulse Welding to Improve  

Work was presented (P. Eftekharimilani) on the use of a double pulse during RSW to improve 
CTS.  Like the previous literature, this work showed that the double pulse improved fracture 
morphology by reducing P segregation, however, they also claimed that the structure after 
welding with a double pulse was more equiaxed.  When the welds were subjected to a paint bake 
cycle the CTS of all joints increased.  The paint baked welds made with a single pulse all failed 
in partial interfacial mode and the double pulse welds all failed in full button pullout.  The 
improvement in strength was claimed to be due to the formation of ε carbides found on electron 
images.  However, there was no change in hardness.  No paper was submitted for this 
presentation. 
 
Fusion Boundary Softening in RSW UHSS 

Work was presented (O. Sherepenko) that showed when high carbon steel (Usibor) is spot welded 
using long weld times softening occurs at the nugget periphery.  The softened fusion boundary 
will change fracture morphology, as during CTS testing, in welds with a softened fusion boundary, 
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the fracture path will follow the nugget boundary as opposed to travelling through the interface, 
which occurs in a nugget without fusion boundary softening.  The softening is due to C diffusing 
from the fusion boundary to the fusion zone during welding.  This only occurs at long hold times 
as the nugget grows to its maximum width before the end of the welding cycle.  The researcher 
believes that when the fusion zone is stationary at the end of the welding cycle, C from the fusion 
boundary diffuses to the liquid steel, where the C solubility is much higher than the surrounding δ 
ferrite.   
 
Conversations of Note 

Doug Luciani (CWB) 
 
I discussed with Doug that we need to try to submit more Canadian applications for IIW awards 
to increase Canada’s visibility.  I volunteered to strike a committee to solicit and submit 
applications for the Henry Granjon Prize, with the objective of making one Canadian submission 
each year. 
 
 
 
 
 
 
 
 
 
 



IIW Annual Assembly & International Conference, Shanghai, China; June 25-30, 2017 
Trip Report 6550_029_TR_2017  Page 6 

 

APPENDIX 
 

Table A1. Commission III and SC-Auto program agenda 
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