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Brief biodata of Speaker

Dr. Aritra Sarkar is presently working as Researcher in the Department of Mechanical and 
Industrial  Engineering  at  Norwegian  University  of  Science  and  Technology  (NTNU), 
Norway  and  will  be  joining  the  “Materials  Integrity  and  Welding  Group”  at  SINTEF 
Industri (Institute of Industrial and Technical Research), Norway as Research Scientist, with 
effect from 1st April 2025. His work at NTNU is based on designing recycled Al-alloy with 
optimum mechanical (fatigue) properties, which is the need of the hour for green transition 
and  circular  economy.  His  broad  research  interests  include  microstructure-property 
correlation in mechanical (fatigue) behaviour of materials viz.  austenitic and ferritic steels, 
Ni-based superalloys, Al-alloys, to secure long-term reliability in engineering components, 
particularly from the viewpoint of life-extension. Dr. Sarkar has acquired his Ph.D (Doctor 
of  Engineering)  from Nagaoka  University  of  Technology,  Japan in  2018 through JSPS 
RONPAKU  (Dissertation Ph.D) fellowship. Following his PhD, he was on a post-doctoral 
stint from 2019 to 2021 to Chair of Materials Science and Testing, University of Siegen, 
Germany, with a brief research stay at Institute of Physics of Materials, Czech Academy of 
Sciences,  Brno  funded  by  the  prestigious  Alexander-von  Humboldt  fellowship.  He  has 
previously worked as Scientist in the “Fatigue Studies Section” at Indira Gandhi Centre for 
Atomic Research from 2010-2022.

       



Abstract

Extensive  use  of  Al  in  manufacturing  industries  places  a  huge  global  demand  for  the 
production of primary Al. However, the high energy requirement in such cases as well as 
emission  of  greenhouse  gases  shift  the  demand  increasingly  towards  recycled  Al. 
Considering  the  fact  that  fatigue  is  an  important  design  criterion  in  the  load  bearing 
engineering  components,  there  is  a  strong  need  for  evaluation  of  fatigue  behavior  of 
recycled Al to  be used in  the manufacturing of  such components.  However,  one of  the 
primary challenges towards using recycled Al is the presence of impurity elements which 
could potentially deteriorate the fatigue performance. As part of the Alugreen project funded 
by the Green Platform Initiative of the Government of Norway, an extensive investigation 
was carried out  on the influence of  different  impurity/scrap elements  on the high cycle 
fatigue (HCF) properties in a simulated recycled 6082 Al-alloy.

Accordingly,  HCF tests  were carried out  on the different  variants  GA1,  GA2 and GA3 
(designed  as  a  function  of  varying  impurity  content)  of  this  alloy  in  the  as-extruded 
condition, which resulted in a lower fatigue limit in GA2/GA3 compared to GA1. Detailed 
fractographic  and  microstructural  investigations  revealed  that  the  crack  initiation  and 
propagation modes are mostly transgranular irrespective of alloy variant and stress levels. 
However, intergranular crack initiation is promoted in GA2/GA3 at 150 MPa in contrast to 
the occurrence of run-out in GA1 at the same stress level. This phenomenon was found to be 
facilitated  by  intermetallic  particles  anchoring  the  grain  boundaries.  This  difference  in 
fatigue properties as a function of alloy variant was attributed to the variation in initial 
microstructure/particle size distribution as well as the slip character. Moreover, difference in 
surface roughness between the alloy variants due to varying depth of characteristic die-lines 
in the extruded condition between different alloy variants was found to have a profound 
influence on fatigue life. In light of these, a fracture mechanism map is generated which 
underlines the different mechanism responsible for fatigue crack initiation for different alloy 
variants. HCF tests were also conducted on two different extraction direction -transverse 
and  longitudinal-  which  showed  better  fatigue  properties  in  the  latter  direction.  The 
difference in fatigue behavior between different extraction directions was assessed in light 
of  variation  of  microstructural  parameters  as  well  as  surface roughness.  Finally,  fatigue 
properties of recycled variants were compared with that of the primary alloy and a pathway 
towards recyclability-oriented fatigue design is developed. 


