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x Balasubramaniam R: Materials-Hydrogen interaction, Corrosion & oxidation, Archacometallurgy.
x Bansal V: Solidification of Metals and Alloys, Foundry Technology, Metal Matrix Composites.

® Basu B: Structural Ceramics, Tribology of Advanced Materials, Composites.

x Bhargava S Materials Synthesis, P/M Processing, Thermomechanical Processing, Intermetallics and Nanostructured Materials.

x Biswas K: Solidification, Electron Microscopy, Phase Transformation, Nanomaterials

® Brahma Deo: Process Control and Process Optimization in Iron and Steel-Making.

x Dube RK: Powder Metallurgical Processing, Composite materials.

X Garg A: Materials Processing by Solid State Chemistry, Ferroelectric Ceramics, Thin Films.

X Gauthama : Electron Microscopy, Grain Boundary Engineering, structure-Property Correlations

x Gupta D: Electromagnetic Processing and Modelling, White Light Illumination, Display Technology.
X Gupta SP: Phase Transformations.

x Katiyar Monica: Thin Film Technology, Characterization and Applications of Opto-Electronic materials & Devices.
x Koria SC: Injection Metallurgy, Transport Phenomena in Metallurgy.

X Majumdar D: Heat, Mass and Momentum Transfer in Metallurgical systems.

» Mehrotra SP: Process Design and Development.

x Misra BK: Modeling & Simulation of Mineral Processing Systems.

x Mondal Kallol : Phase Transformation, Corrosion, Oxidation, Non-equilibrium processing, Metallic glass and Nanocrystalline alloys.

x Sharma RC: Thermodynamics and Kinetics of Phase Transformations, Heat Treatment.

x Shekhar R (Head): Electrochemical Cleaning of Soil, Aluminium Electrolysis, Electrodeposition, EIA.
x Sangal S Microstructural Characterization, Stereology.

x Upadhyaya A: Materials Processing, Liquid Phase Sintering, Alloy Design.
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The Department of Metallurgical Engineering was set-up at IIT Kanpur right at its inception in 1960. While retaining its strength in traditional areas of metallurgical engineering, the
department grew with time reflecting the needs of a changing society and established new areas of research and teaching in Materials Science. Keeping up with this change, the name of
the department was changed as the Department of Materials and Metallurgical Engineering (MME) in 1993. With a growing number of both undergraduate as well as postgraduate
students, today the department of MME organizes teaching of courses and undertakes major research programme in the areas spanning from mineral engineering and extractive
metallurgy and processing and characterizing of metallic materials, intermetallics, ceramics and composites. Recent periods have seen a growing emphasis on opto-electronic and spin
device materials and nano-materials technologies. Having a strong base in teaching of fundamentals through its curricula, the department has always played a dominant role in
developing mathematical models of processing of materials by various routes. Thus, since its inception, the department has been very active in Teaching, R&D and Consultancy activities.

Areas of Research®::::

The department is actively engaged in the following major research and

development areas-
X Extractive & Process Metallurgy
X Design, Processing and Characterization of Metallic Materials
X [ntermetallics, Ceramics and Composites
X Electron and Spin Device Materials
X Nano-materials Technologies
X Computational Materials Science
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P/M speciality metal strips such as alumina dispersed copper strip,
X Failure Analysis of FD Fan Blade (NTPC)
x Ferro Alloys Consumption in Steel Making (Central Excise)
X Development of S.G. Iron (Simplex Casting)
X Drawability of High Carbon Wire Rods (Visakhapatnam Steel Plant)

diamond dispersed bronze strip and multilayered metal strip
Mechanical seals
Improved P/M cutting tool materials

X Development of a Flowsheet for the Processing of Kiriburu Iron Ore Fines (SAIL)
X Development of Simulation Tools for Hydrocyclone and its Validation (Tega Industries Ltd.)

Rare earth-mish metal permanent magnets X Optimization of Bronze Powder Manufacturing Process (Orion Metal Powders, Pvt. Ltd.)

Single roll continuous sheet caster X Structural Investigation of Generator Failure (NTPC) w Dephosphorisation in BOF Vessel (TATA Steel
Novel metal - matrix particulate composites x Shaft Failure Analysis (NTPC) . Meipr osp Oglisna:[ 11(;11111n ot flslseP IE/I o ( ];:I ;EL)
Cement from rice husk X Failure Analysis of Super Heater (Indo-Gulf Fertilizer Corpn.) crovave sitering ot Vietatic FMl alloy

x Water Modelling of Ispat Tundish for Better Process Perfomance (Ispat Ind)
X Corrosion of DO-228 Aircraft Components (HAL)

X Offline Dynamic Model of BOF Steelmarking (TATA Steel)

X EIA of Thermal Power Plants emission (IDFC)

x Sintering Studies on SH737 Alloy (Hoeganeas, USA)

Electroless nickel coating

X Cracking Defect in Bronzes (RMG Electronics)

x Hydrogen Embrittlement of Sleeper Steel (Gen. Engg. Works)

X Failure Investigation of ThermoWall Tubes (Indogulf Fertilizers)
X Failure Analysis of an Ammonia Storage Tank (Iron Products Ltd.)

PATENTS

The following patents have been awarded/filed:
X A Process of Preparing a Superplastic Alloy Al-Cu-Zr.
X Development of a process to melt, Cast and roll and aluminium alloy equivalent to AFNOR 7020 to obtain properties stipulated by the Indian Space Industry.
X Development of a Suitable Thermo-mechanical Treatment to Induce Superplasticity in a Laboratory made Aluminium Alloy Equivalent to AFNOR 7020.
X An improved organic light emitting diode, an improved organic light emitting diode for tuning the white emission and a process for favrication thereof.

B 0 n ks Q . X Corrosion Resistant Phosphoric Iron for Concrete Embedment and Reinforcement.

nnrell Research Projects

X Investigation of Tungsten and Tungsten Silicide Thin Films (MHRD)

A large number of research projects have been sponsored by various organizations to the Department. Some of
X Doping of GaN using lon Implementation (DST)
the sponsored research projects, either continuing or undertaken in the recent past are as follows X Ohmic Contacts to GaN (MHRD)

X Development of Diagnostic Tools for Tumbling Mills (DST)

X Development of Powder Metallurgy Metal Ceramic Composite (MHRD)

X Development of High Density P/M Ferrous Alloys for Automotive Applications (AICTE)

X Layered Ceramic Composites (BRNS)

X Hydride Formation in TIA1(INSA)

X Hydrogen Attack in Carbon Alloyed Iron Aluminides (DRDO)

X Superplasticity in Ceramic Matrix Composites (DST)

X Hydrogen Embrittlement of Aluminium - Lithium Alloys (ARDB)

X Processing of Metal Matrix Composites (DAE)

X Mathematical Modelling of Continuous Casting of Steel Sheets (NMIS)

X Phenomenology and Rheology of Plastic and Superplastic Deformation under different loading
Conditions for Materials Applications (DST)

X Low- and High-Cycle Fatigue Behaviour of Two-Step Cooled Medium Carbon Microalloyed Steels
(DST)

X Defects in GaAs (AICTE)

X Blanked Tungsten CVD for Microelectronic Interconnects (DST)

X Corrosion Behaviour of Light Galvanic Couples (General Motors)

X Electroremediation of Heavy Metal Contaminated Soils (MHRD)

X Investigation on Wear of Solid Lubricated Bearings for LUX and Lh2 Cryo-Turbo Pumps of Liquid
Rocket Engines (ISRO)

X Electrodeposition of Magnetic Multilays with High Gaint Magnetoresistance (ARMREB)

X Control of Superheat in Continuous Casting Molds Through a Hollow Jet Nozzle (DST)

X Development of Magnetic Nano-Structures Using e-Beam Deposition for Sensors (MHRD)

X Design and Development of Shaped Tube Pulse Electrochemical Machining for Drilling Deep
Microholes in Inconel Alloy (DST)

X Molten Salt Electrodeposition of Rare Earths and Actinides (DAE).

X Development and Characterisation of TiB2 Based Materials for High Temperature Applications
(DAE)

X Superheat Control in Continuous Casting through the Application of Hollow Jet Technology (DST)

X Luminescent Materials based on O-Conjugated Linear Si Backbone Polymer Synthesis and
Evaluation (DRDO)
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