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Metallurgical and Materials Engineering Department  

Indian Institute of Technology Roorkee 

 

1 day workshop on 

Microstructural Aspects of Additive Manufacturing 

on 3rd December 2017  

organized by 

Max Planck Partner Group, at IIT Roorkee, of Max Planck Institute for Iron 
Research, Dusseldorf, Germany.  

for further details contact the convener Dr.S.R. Meka. Email id. 
mekafmt@iitr.ac.in  

 

Introduction: Globally the additive manufacturing is seen as future manufacturing technology 
due to its uniqueness as compared to other conventional manufacturing technologies. The 
AM starts first with a 3D computer modelling of the component to be manufactured followed 
by sequential addition of material, usually layer by layer, to directly manufacture the desired 
component. This way of coupling the 3D computer modelling with the direct manufacturing 
of component has many advantages over the conventional manufacturing technologies, such 
as casting, powder metallurgy and other subtractive manufacturing technologies. In AM any 
new design can be rapidly produced as it does not require the component-design specific 
infrastructure like for example in casting. As AM can completely eliminate the 
machining/deformation requirement in manufacturing, components can be produced using 
difficult to machine materials; Ti-aluminides.  

Tremendous demand to employ additive manufacturing in various manufacturing sectors can 
only be realized by involving more number of students, technologists and academic 
researchers into this field. To this end, it is essential to conduct workshops in nationwide to 
make the relevant parties to understand this technology and know the advantages and 
disadvantages of this new manufacturing technology. This way the large number of 
researchers from varying disciplines can be drawn into this field and then the challenges in 
implementing AM can be effectively addressed.  

Understanding and controlling the evolution of microstructure during AM is of cardinal 
importance in realizing required properties. Highly non-equilibrium microstructures evolve 
due to rapid melting and rapid solidification during AM. This 1 day workshop aims at providing 
the participants with the detailed insights into the microstructural aspects of AM.   
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Objectives: Researchers from Indian Institute of Technology Roorkee and Max Planck 
Institute for Iron Research, Dusseldorf, Germany will deliver lectures on additive 
manufacturing. Participants are expected to take home the following knowledge related to 
AM; 

- Broad overview about additive manufacturing 
- Thermodynamic understanding of the microstructure evolution during rapid melting 

and rapid solidification 
- Microstructural gradients due to thermal gradients and the associated diffusional 

processes 
- Mechanism of porosity evolution and means to minimize the porosity 
- Characterization of additively produced materials 
- Challenges in producing mono-sized metal alloy powders by atomization technique 

 

Speakers; 

1. Dr. Eric Jaegle, Group leader, Alloys for Additive manufacturing at Max Planck Institute 
for Iron Research, Dusseldorf, Germany 

2. Dr.K.S. Suresh, Metallurgical and Materials Engineering Department, IIT Roorkee. 
3. Dipl.-Ing. P. Kürnsteiner, Alloys for Additive manufacturing at Max Planck Institute for 

Iron Research, Dusseldorf, Germany. 
4. Dr. Devendra Singh, Metallurgical and Materials Engineering Department, IIT Roorkee. 
5. Dr. S.R. Meka, Metallurgical and Materials Engineering Department, IIT Roorkee. 

 

Contact 

Dr. S.R. Meka 

MMED, IIT Roorkee 

Email: mekafmt@iitr.ac.in 

Mob. No. 7060933840 
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Tentative programme 

9:15 to 9:30 inaugural address by Dean SRIC IIT Roorkee and HoD, MMED, IIT Roorkee 
 
9:30 to 10   Tea break 

10 to 10:30 Speaker: Dr. Jaegle. Broad introduction to AM. Lecture covers broad family of 
AM processes, designing for AM, process chain of AM, alloys in use in AM, powder 
atomization, special features of AM: rapid solidification, residual stress and cracking, 
defects. 

10:30 to 11:45 Speaker: Dr.Devendra Singh. Metal alloy powders production by Spray 
atomization.   

11:45 to 12:30  Speaker: Dipl.-Ing. Kürnsteiner. Introduction to Laser Additive 
Manufacturing with focus on Selective Laser Melting (SLM) and Laser Metal Deposition 
(LMD) 

12:30 to 12:45   Speaker: Dr.K.S. Suresh. Effect of process parameters on the evolution of 
microstructure of EB processed γ-TiAl.  

12:45 to 13:30 Lunch break 

13:45 to 14:30  Speaker: Dr. Jaegle. Anatomy of an SLM machine, operation, powder 
handling incl. safety, periphery. Post-processing: Powder recycling, support and substrate 
removal, post-heat treatments 

14:30 to 15:15   Speaker: Dipl.-Ing. Kürnsteiner. Characterization of AM samples: 
microstructural and chemical inhomogeneities etc. 

15:15 to 15:45  tea break 

15:45 to 16:30 speaker Dipl.-Ing. Kürnsteiner. Case study 1: Designing a novel Fe-Ni-Al and 
Fe-Ni-Ti Maraging steel optimized for Laser Metal Deposition. Case study 2: Laser Metal 
Deposition of Al-Sc alloy: Microstructure, intrinsic precipitation reactions, influence of 
powder microstructure etc. 

16:30 to 17:30 Speaker: Dr. Jaegle. Future directions of AM. Go big, Go fast, Go cheap 

 

Registration: 

Interested students/faculty/researchers can send their application in the format 
given on next page.    
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  Expression of interest to participate in IIT Roorkee workshop titled  

“Microstructural aspects of Additive Manufacturing” 

Name: ____________________ 

Name of Institute/industry/university:________________ 

Profession (student/faculty/scientist/industry professional): __________________ 

Highest academic qualification (Bachelor/master/PhD):___________________ 

Specialization:_____________________ 

Age:______ 

Address:___________________________________________________________________ 

Email id:____________________________ 

Mobile no.__________________________ 

Information to note: 

- You should pay the registration fee only after receiving the acceptance of your 
application from the convener of the workshop. This will be notified by email with 
the details of the mode of payment. 

- You need to take care of your accommodation yourself. If requested, the organizers 
would try to reserve the guest house accommodation if rooms are available. 
Participant has to bear associated expenses. 
 

Registration fee: 

Student: Rs. 1200 

Faculty: Rs. 3000 

Employee of industry: Rs. 5000 

I have read and understood the information given in this form. I hereby express my interest 
to participate in the workshop. 

Signature and date 

Send the scanned copy of application to mekafmt@iitr.ac.in  


