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OBITUARY

Late P. Parvathisem

(14th Aug 1941 – 9th Sep 2019)

P. Parvathisem was born on 14th August, 1941 in Nedunuru of Andhra Pradesh. He did his graduation in Chemical
Engineering in 1960 from Andhra University and post-graduation in Chemical Engineering (M. Tech) in 1961
from IIT Kharagpur.
After a brief stint of 5 years ( 1962 - 66 ) with Sarabhai Merce Ltd., India’s first vitamin ‘C’ Plant, he joined
Hindustan Zinc Ltd. on 12th January, 1967 as Senior Chemical Engineer. He held several positions in Hindustan
Zinc Ltd., which included Plant Manager to Group General Manager (Smelters) in various departments. During
this tenure, he headed Central Research and Development (CRDL) in two separate stints, once as Chief (R&D)
and again as GM (R&D). This laboratory has been engaged in Research and Development in the areas of Geology,
Beneficiation and Extraction of Non-Ferrous Metals like Zinc, Lead, Copper, Cadmium, Silver, Cobalt, Nickel
and Lithium.
His contributions in development and expansion activities while working as Director (Smelting Operations)
with Hindustan Zinc Ltd. are well known. He held the august position of Chairman cum Managing Director,
Hindustan Copper Ltd. and steered the organisation through its difficult period. Subsequently, he headed the
prestigious National Aluminium Company as its Chairman cum Managing Director. He was also the Chairman of
the Research Council of National Metallurgical Laboratory, Jamshedpur.
He visited several foreign countries like Italy, France, USA, Canada, Japan, Russia, UK, Portugal and Iran, and
presented his contribution in different forums. He published many papers in reputed Journals.
He was closely associated with the development of Non-Ferrous Metals in India, and was considered an authority
in this area. He held important assignments in various technical and project fields. Besides being a member of the
Technology Advisory Group on Non-Ferrous Metals constituted by DGTD, he also headed the Core Group on
Zinc, Lead and associated Metals. He was also a Member of the Task Force on Non-Ferrous Metals constituted
by Central Pollution Board.
He was a member of the Indian Institute of Chemical Engineers and National Council Member of Indian
Institute of Metals for many years. He took over as President of Indian Institute of Metals during 2001-02. “NonFerrous Digest” a half-yearly publication brought out by this Division has been well received by the Metallurgy
Community. He was awarded Hindustan Zinc Gold Medal in 1996 by the Indian Institute of Metals for his
significant contribution to Non-Ferrous Metals Industry.
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TECHNICAL ARTICLE
The Problem of Measurement, Proof and Error
Hem Shanker Ray*
Abstract
A proof is a demonstration of fact. However, sometimes
it may not be exact because of inherent errors which
introduce uncertainties. Proof is the bedrock of the
disciplines of science and law. It is ambiguous in religion
and politics where facts are routinely twisted. In medical
practice the proof of a disease is said to be in the tests and
diagnosis. Yet errors in these and in follow up treatment
can make difference of life and death. There are many
other areas with problems of proof and error.
In this article issues related to some areas of science have
been highlighted, based primarily on the author’s own
research areas and knowledge. The coverage is by no
means exhaustive, and only some isolated examples are
considered. Some of those may be known as elementary,
but they deserve repetition because of their importance.
Introduction
The problem of proof assumes the greatest importance in
science where truth is established through some evidence,
and supposedly valid conclusions are drawn. Errors can
be minimised if only one knows why, where and how
they can arise, and precautions are taken. Clearly, science
must be error free. In science evidence must be clearly
illustrated and replicable under controlled conditions
subject to close scrutiny.
The evidence or proof of a proposition may be direct when
based on deduction. Sometimes evidence is established
by induction where there are more problems of error.
Proof suffers when there are wrong understanding of the
problem, wrong assumptions, error in measurements, and
wrong interpretation of the data. Haste and callousness
can add to the problem. A researcher needs to be on guard
and say how these have been avoided. In science, age of a
researcher or an established theory does not add force to
any argument and everything is open to tests by the latest
researchers. Well accepted facts are thus subject to change
periodically. Challenge often comes from young people
who always question the authority.
Some Simple Examples
Let us begin by first considering the simple experiments
for measurement of weight or that of temperature. In these

also we prove something, respectively the amount of
mass and the degree of heat. When we report a weight we
actually imply a mass in relation to some standard masses.
In the beam balance there is a null measurement. In a
spring balance there is a scale calibrated using standard
weights.
Errors arise when the measuring device or standard
weights are not calibrated properly. Temperature
measurement by thermocouple or optical pyrometer
also is based on calibration. If calibrated equipment is
not available then error can be minimised by employing
different sets of measuring devices. If values obtained are
close then we may conclude that there is some accuracy,
because, after all, the errors in the different sets should
not have similar errors in them. If the measured data show
a scatter then one can employ a statistical procedure for
inter-calibration.
Measurement of volume of a solid is simple. One can
employ geometric calculation if the solid is regular.
For irregular solids there is the well-known liquid
displacement method. However, the measurement of
surface area can be difficult unless the solid is regular
with a smooth surface. If the solid is not regular and
there are undulations on the surface then there is no
simple method. One can employ the nitrogen absorption
technique, but that may not be easily available. Actually
every undulation, crack or crevice enhances the surface
area. One can never know the total length of a coastline
because one would see more unevenness as one has closer
look. Perhaps only the coastal fishes know how much
of crevices and zig-zags are there. During crushing and
grinding, the surface area of a mass of particles increases
not only because of generation of smaller size particles
with more surface area, but also generation of crevices
and cracks. The surface area is often not measurable, and
hence, cannot be proved.
Prejudice, Bias and Hunch
Strangely enough, many scientists have often held strong
opinions because of prejudice and bias without worrying
about proof. Lord Kelvin held a strong opinion till late
1890s that heavier than air vehicles could never fly. The
Wright brothers proved him wrong within a decade.
Perhaps the best example to note will be the Phlogiston
theory of combustion that was popularly accepted prior
to Lavoisier. The theory was that all combustion reactions
involved release a substance called phlogiston, and

*Former Professor, IIT Kharagpur & Director, RRL (CSIRIMMT), Bhubaneswar
E-Mail : hs_ray@yahoo.com
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sometimes that was seen as a flame. Combustion was as
a reaction of dephlogistication. Lavoisier first showed
by experiments that a combustion reaction resulted in
an increase in weight suggesting something was taken
in from air. He did not, however, know what was being
added until Priestley identified oxygen. The adherents to
the phlogiston theory, however, argued that Lavoisier’s
experiments only proved that phlogiston had negative
weight! These people were guided by a bias.
Any researcher, during prolonged observations of a
phenomenon, develops some hunches, but a hunch is
not a proof. It can, however, be a powerful motivating
force and many inventions and discoveries have been
guided by that. Individuals have followed their hunches
to eventually find a proof. When Kekule’s mind was
seized with question of structure of benzene C6H6, the
final solution came to him in his well-known dream of a
snake swallowing its tail. Eventually, he proved his hunch
to be correct.
There was this famous case where a judge acquitted an
under-trial saying, “my hunch says, and I am convinced,
that this man is guilty. But the prosecution has not fully
proved his guilt under the sections he is charged”. He
acquitted the person reluctantly.
Then again, something may well be true, but if others are
unable to reproduce the result then doubts must be cast.
We will come to this later.
Some hunches come from wrong assumptions. Once the
author was required to produce a platinum sphere from a
mass of the metal. He assumed that the metal being soft
like gold and silver could be hammered to shape. He found
that hammer blows made the metal rock hard! It needed
repeated heating and cooling for room temperature blows
to have any effect.
Questionable Claims
In 1989 Martin Fleishman of the University of
Southampton, one of the world’s leading electrochemists,
and Stanley Pons of the University of Utah, created
world-wide stir in the scientific community by claiming
in a press conference that they had achieved room
temperature nuclear fusion reaction employing a special
electrochemical set-up where more energy was produced
than energy consumed. It was all at room temperature.
Immediately many scientists replicated the experiment,
and while some supported the claim others did not. There
was for a while a real cold fusion confusion. Eventually
the claim was rejected, but Fleischman and Pons never
retracted the claim. They moved to France to set up a
laboratory for continuing their experiments. For a while
there were two journals exclusively devoted to this area.
The proof demonstrated by the duo remains somewhat of
a mystery even today.
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There was also the case of Poly-water first reported
by Soviet physicist Nikola Fodyakim who claimed
discovering a polymerised form of water with properties
markedly different from those of ordinary water. His
poly-water had higher boiling point, lower freezing point,
viscosity like that of a syrup and it had strange properties,
e.g. it could creep up the walls of a beaker. By 1973 it was
found to be illusory and some of the strange properties
were said to be there because of organic contaminants.
For a while, however, the Americans thought that they
had fallen behind in a scientific race, and here was a
‘poly-water gap’ between them and the Russians. Polywater has now made a quiet exit.
Consider the experiments reported by Sir J. C. Bose
on life in plants (see the Telegraph, Knowhow section,
November 25, 2018). More than hundred years ago Bose
conducted some experiments in Kolkata and showed that
plants had pulsations. After he published his findings
he faced hostility and scepticism in the western world,
where they failed to replicate the results. Bose even faced
ridicule and his findings were called fertile imagination
of a Hindu mind. Much later people understood that
problem of proof arose out of the kind of a water used
for the experiments on the plants. Bose used water that
was available in the Presidency College campus. The
water supplied from Palta in Barrackpur area, had sodium
and potassium ions that gave electrical conductivity. In
the western world they presumably used deionised water.
Bose was eventually proved right, and it was accepted that
he did identify pulsating layer of cells that gave a graph
similar to the ECG graph of humans. Recently, a team of
researcher has replicated his experiments in Kolkata, and
firmly established the proof of validity of Bose’s findings.
Once one of the author’s papers sent for publication was
rejected by a referee who said that he actually made a set
up described by the author but his experiments did not
give the same results. The author correctly guessed that
the referee had missed some detail in the procedure that
perhaps he had not made explicitly clear in his manuscript.
He wrote back to the referee who was graceful enough to
repeat the experiment and got similar results to happily
clear the paper.
These examples establish the importance of the details
in experimentation. Data reported by a researcher must
be accepted as genuine to start with. But the philosophy
should be, as President Reagan would often say, “trust but
verify”. An experienced referee often employs several
methods to examine the veracity of the claims.
Once the author had to review a paper where there was a
beautiful linear plot going through the origin. The X axis
was time. There were one or two points very close to the
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Facts that cannot be Proved
There are some well accepted facts which cannot be
proved. Take, for example, dreams. A dream is a fact that
everybody experiences but it cannot be proved by any
direct experiment. Now it is known that every night a
person has some stages of sleep where there is rapid eye
movement (REM sleep) when the eyes dart about rapidly
while the body stays rigid [2]. If a person is woken up
and immediately asked he / she will confirm that indeed
there was a dream. There should be no delay in asking
because dreams evaporate quickly. However, there can be
no direct proof for the subject of the dream. Blind persons
also dream, but perhaps the experience is only intensely
emotional.
Another example would be ghosts in which many people
believe. Yet, the problem is that there has never been a
replicable experiment to prove what appears to be a
chance event resulting from emotional turmoil in persons.
But many will not dismiss the presence of ghosts. Carl
Sagan once famously said, ‘The absence of proof is not
proof of absence’.
Uncertainty
Every proof has uncertainties because of some major
or minor error. Actually, the real value of a measurand
can never be proved by any experiment, only a sound
theory can do it. The errors can be minimised though,
and the researcher can do so if only he / she is aware of
the possible sources. Reproducibility is no measure of
accuracy because a faulty measuring equipment may well
reproduce the same faulty value repeatedly.
This author once examined a whole lot of kinetic data
generated using a furnace in which the reaction mixture
was kept at the centre. The temperatures reported were
as given by the temperature scale of the furnace, and the
temperature was measured by a thermocouple placed
near the back wall. The author showed the researcher
that if a thermocouple was placed near the crucible or,
better, inside the reaction mixture, then it recorded a much
lower temperature. If the reaction was endothermic e.g.
decomposition of CaCO3, then temperature was even
lower. And, of course, the temperature would be higher
if there was an exothermic reaction, such as oxidation of
some sulphide. The researcher then rejected all his earlier
data to repeat his experiments properly.
Some scatter of data is natural and we prove a better
correlation by a statistical fit. often we reject the
‘outlayers’ , but this may be risky. Who knows there may
be some valid reason for the out of trend data.
The uncertainty increases if a quantity to be evaluated is
a function of several parameters each with some inherent
limits of error. Consider viscosity measurements of a slag

origin. After he read through the procedure he understood
that some data shown near the origin were fake because
there was no way they could be generated in so short
a time. The author may have added those data just to
buttress linearity. This small mistake made all the claims
questionable.
The author and his co-workers have done extensive work
on kinetics of aluminothermic reactions employing the
DTA technique [1]. They showed that reaction could be
initiated by heating aluminium powder and metal oxide
powder mixture. A lot of excess aluminium, above that
required by stoichiometric consideration, had to be used
to control the explosive reaction by absorbing exothermic
heat. The reaction happened in air. Interestingly, no
reaction took place when one passed dry argon. Moisture
was necessary. Thus if somebody was to replicate the
experiments using dry argon he would get negative results.
Standardisation of Experimental Set-up and Conditions
The need of standardisation of all details follow from
the preceding discussion. Suppose one were to study
oxidation of copper strips. In all experiments surface
conditions must be identical. If there was some grease on
a strip, may be from the experimenter’s fingers, there may
be, initially, a loss in weight during heating! One knows
that during any DTA experiment all conditions must be
standardised, the atmosphere, the rate of heating, weight
and particle size of the powder sample. One may not
know that even the number of taps given to the crucible
containing the powder sample for packing is important.
Too many taps may make the mass denser and, hence, the
DTA peak different from other instances where there was
less tapping. It is well known that even simple reaction
of a copper strip with acid depends on stress levels in the
strip. Freshly rolled strips will react more vigorously due
to stress corrosion.
Phenomena Proved by Chance
As it is well known many discoveries happened by
chance and a proof established by serendipity. A good
example is that of age hardening alloys discovered or
invented accidentally by Alfred Wilm. He had made an
alloy of aluminium and copper, made some hardness
measurements, and left it for the week end. After the
weekend he found that hardness had increased. His hunch
told him that he had found something new. And thus
precipitation hardening alloy was found where solutes
precipitate to inhibit movement of dislocation defects
in the metal crystal lattice. Then this was found in some
other systems also based on Ni, Mg and Ti. The room
temperature precipitation results from super saturation, a
serendipitous finding. Fortunately the unexpected result
was not rejected straight away. The results were replicable.
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when the activation energy is to be evaluated using the
common equation of Arrhenius
η = A exp ( -E / RT )
η is viscosity, E is the activation energy and T the
temperature. A and R are constants.
We have ln η = A – E / RT
There in some uncertainty in measurement of η and that
of temperature. It is now difficult to estimate the error
limits for evaluated E. There is more difficulty, if we take
the Weyne equation η = A T exp. ( -E / RT )
We have a bigger problem here. And then there are more
complicated equations.
Once the author was to determine the emf value of a
concentration cell ( say A ± ΔA ) as a difference of that in
two half cells, say, B ± ΔB and C ± ΔC for which the error
limits ± Δ were available in the literature, that is
A ± ΔA = [ B ± ΔB ] - [ C ± ΔC ]
The error limit ± ΔA came out is ± ΔB – ( ±ΔC ).
Since the value of A was small, he found that ± ΔA was
actually more than A !
Most correlations or theory is strictly valid in a given
range.
For example, consider Ohm’s law R = V / I
Where R is resistance, V is voltage and I is current.
However, for any resistor this is not valid for all
temperatures. At higher temperatures R may not be
constant, in the case of metals it increases.
Similarly consider Charle’s law and Boyle’s law PV/T =
constant
When pressures are very high then the ratio changes. That
is why we invoke a term called fugacity, and put it in place
of P. Even Newton’s law of gravitation was not valid for
the motion of Mercury as we will discuss later.
Once the author received a Ph.D thesis for examination,
where most Kinetic plots were in the range where the
degree of reaction was less than 0.3. He established a
Kinetic equation and carried on. Now in that small range
nearly all Kinetic equations fit the data well. For proper
delineation one had to go up to α values of 0.7, 0.8 or
higher. His fits were meaningless, and he had to be asked
to repeat all his experiments, and generate data for higher
values of α.
One can never assume things. For example, if one places
strips of copper and zinc face to face, there will be an
alloy formed at the interface. How does it form? Does
zinc diffuse into copper or vice versa. Or perhaps each
diffuse into the other. The mechanism can be known
only by using a marker experiment. In this technique thin
platinum wires are laid on the interface, and their positions
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ascertained after a degree of reaction. If zinc diffuses into
copper then the wires are shifted inwards into the zinc
layer and vice versa. The diffusion flux kind of kicks back
the wires. The author and his co-workers once studied the
reaction.
Zr Cl4 (g) + NaCl (s) = Na2 Zr Cl6 (s)
By employing the marker technique they showed that
the reaction occurred by ionic diffusion of ions moving
out from the unreacted core outward through the product
layer to react with the gas [3]. Thus observations are often
understood by further experiments.
Selection of the Key Parameter
To study any phenomenon one has to select a key
parameter. For measurements on decomposition of CaCO3
one has choices.
The reaction is CaCO3 ( s ) = CaO ( s ) + CO2 ( g )
One can follow the reaction by measuring decrease in the
weight of the carbonate, generation of CaO or CO2 gas.
The last will be, of course, most convenient. All three
procedures will be valid. But consider reduction of iron
ore by coal. We can follow the reaction by measuring loss
in total weight with time, and production of metallic iron.
In the former case we talk of a fraction of reaction ( f ) and
in the latter a degree of reaction ( α ) . The former depends
on loss of moisture, volatile matter etc. which is really not
connected with reduction reaction. Therefore, α and f are
not identical, and f is not a reliable parameter. The author
and his co-workers, however, have shown that f and α are
related for a given ore, and assume nearly identical values
at higher degrees of reaction [4]. Once we understand the
issue, both α and f can be employed in kinetic studies.
During a reaction many properties vary, but not all can
be taken as reliable parameters. Suppose Fe2O3 is being
reduced by a reducing gas. The material will develop
magnetic susceptibility in the Fe3O4 stage, and of course,
in the metallic state. But we cannot use the magnetic
factor in studying kinetics. If one has to study the growth
of a child what one should measure periodically - weight,
height, IQ, or something else ? This is a difficult question.
Extrapolation
Extrapolation is a powerful technique in science for
establishing the value of a measure beyond the regime of
experiments actually carried out. Here we consider some
examples where extrapolation runs into problems and
where they seem valid.
One cannot extrapolate the height of a child in his initial
years to predict how high he / she will be as a full adult.
We know that after an initial burst there comes a plateau,
then there is a spurt in the teens when height shoots up,
to gradually slow down again and reach a final figure in
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Newton’s laws of gravitation. Newton himself called it
inductive reasoning derived from empirical observations.
The story of an apple falling on Newton’s head is true and
it is also true that he questioned as to why it did not fall
sideways or fell at all. However, this alone did not help
generate his theory.

the early 20s. For pygmies the teenage spurt, somehow,
remains absent !
Consider density of water which gradually increases as
one approaches the freezing point. However, there will
be an error if we extrapolate values near zero to the
freezing point. There is a peak at 40C where density is
maximum at 1g/cm3 beyond which it again decreases as
the temperature is lowered.
Suppose we want to measure the partial pressure of a
volatile liquid at a given temperature by the transpiration
technique where a carrier nonreactive gas is flown over
the liquid to swipe off the vapours and then the vapours
cooled. The partial pressure is obtained by measuring
the weight of the vapours after condensation and the total
weight of gas flown. It is found that if the gas velocity
is too high then the apparent vapour pressure measured
will be very low because one has not allowed sufficient
time to establish equilibrium between the carrier gas and
the liquid sample. Obviously the measured pressure will
gradually increase as the carrier gas velocity s decreased. It
will, however, be wrong to assume that one can obtain the
correct value by interpolation to zero velocity. When the
gas is not flowing, then there is no convection, but vapours
can come to the condensation chamber by diffusion and
then the measured value of the partial pressure will be
infinity ! Convection comes into the picture when the
carrier gas flow velocity increases. Actually there is a
plateau where the calculated partial pressure remains
unchanged in a small range of gas velocity. One can get
an accurate value only using carrier gas velocity in this
range.
Now we come to an interesting example where
extrapolation should be valid. Galgali and coworkers [5]
have reported some kinetic studies using a plasma set up.
During reactions in the reactor there is so much radiation
in the crucible containing the charge that the optical
pyrometer cannot be used. Thermocouples are also not
suitable at the high temperatures. The only way would be
to insert an alumina tube, and measure the temperature
inside the tube, the black body radiation temperature,
using an optical pyrometer. But it was not possible to
have that arrangement. This author suggested a novel
procedure. It required switching off the plasma, and stop
radiations, and use the optical pyrometer to measure the
temperature, which of course, dropped with time. The
data were interpolated to zero time to obtain the reaction
temperature just when the plasma was switched off. This
procedure, reported for the first time, allowed proper
kinetic studies possible where reactor temperature was
changed by changing the input power.
The greatest example of induction and extrapolation is
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The law as everyone knows is F = G d1 2 2
where F is the force of gravity, m1 and m2 are the masses
of two objects attracting each other, and d is the distance
between the objects.
Actually many earlier scientists had speculated on
similar relationship, especially the inverse law based
on their empirical observation. An important name was
Hooke who was specifically mentioned in Newton’s
Principia Mathematica. Newton’s mind was seized with
the problems, and the apple catalysed his thinking. He,
however, proved his theory by explaining the motion of
Moon around the Earth. He explained that the question
was not why the moon was not simply staying in the sky
ready to fall. The breakthrough was in his realisation
that it was a wrong question. The moon is also falling
towards the earth, but it has enough lateral movement
to keep moving i.e. staying in the orbit. Newton then
‘extrapolated’ to say the equation will be valid for motion
of other planets too. He proved his theory. Newton then
also extended his theory for the entire universe.
However, while the theory was an excellent approximation
it ran into problems in the case of orbital motion of
Mercury. He himself later tried to modify his equation
by adding some extra terms in his equation. His theory
was eventually superseded by Albert Einstein’s theory
of general relativity, which could explain the earlier
aberrations. He showed that for strong gravitational fields,
such as those found near extremely massive and dense
bodies, or for bodies very close, Newton’s laws were not
valid. That is why Mercury’s orbit round the Sun did not
fit into Newton’s equation.
Thus we see that all theories have limitations. We now
consider one last example of extrapolation. Bandyopadhyay
and Ray have measured the coefficient of diffusion of
oxygen in molten lead using an electrochemical set-up [6].
The calculation involved using a diffusion equation which
is strictly valid for linear diffusion. To ensure that radial
diffusion is eliminated, they determined the value for
different thickness layers of lead, l , for a circular sample
( dia. D ). The calculated value gradually decreased with
decrease in l/d ratio. Then they extrapolated the data to l/d
equal to zero. This situation implies zero thickness, and
therefore, no radial diffusion. The value reported by them
is accepted in the literature as the most reliable value.
Technological forecasting is often based on extrapolation
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have psychic powers and can judge a candidate simply
by looking at him so that for him no detailed interview
is necessary.
• Intimidation. The atmosphere in some interview
boards or the attitude of some experts may be so
intimidating for a candidate that he or she forgets most
of what he or she knows.
• Lopsided evaluation. The relative weightages given
to various criteria for selection may be faulty. For
example for judging the academic performance, more
weightage should be given to later years and not earlier
years. The author has known some cases where brilliant
candidates were rejected because they did not have
high first division marks in high school examination.
• Objective type questions. As is well known objective
type questions often lead to serious errors, and it is
made more complicated by asking Yes / No to several
choices in the same question where more than one
answer can be true or false.
• Lastly, there have been selections that were
deliberately devoid of any fairness, because a result
was predetermined.
Ideally, a candidate should go through several boards for
separate evaluations and final score should come as an
average to even out possible errors.
Convincing Others
No proof is proof unless it is accepted by peers. After
researcher arrives at some conclusion, he / she needs
to convince others to seek acceptance. This is done
by speaking and writing paper. Osborn said (see
Acknowledgement) : ‘ Language is both a weapon and
a shield. Ideas naturally come first, but words are his
tools. It is only by them that he can give the ideas life, it is
through them that he achieves success ’.
Arguments need to be presented in a logical manner as
is done by an expert lawyer when he argues his case.
‘ Lawyers often present their arguments by first presenting
a skilful enquiry ( the Socretian way ) that penetrates the
heart of a subject and puts in operation in the receiving
mind that is being worked up; then a definite statement
with just a proper emphasis gain admission almost
unawares, and the idea is planted in mind ’. (Osborn).
The author has studied the method the medical
representatives use to introduce new medicines to doctors.
They carry a colourful manual full of questions on the
subject and they repeat them to finally offer the answer as
the medicine they want the doctor to prescribe.
Something similar can be done in a scientific publication.
First raise the questions and offer at the end a clear
solution, the conclusion of the work. Arguments are

of present trends into the future. Problem arises when
conditions under which the predictions are made change.
We cannot extrapolate the present rate of increase in steel
production to predict fifty years hence, because domestic
or international conditions may change. Often a more
reliable data is obtained by the Delphi technique which
relies on hunches of expert.
Problems in Selections of Individuals or Grading
There are many situations where levels of excellence is
established by subjective decisions based on judgement
by perception. Thus we select the best boxer, the best
gymnast, the best singer, the most progressive state, or a
candidate fit for a job. In these the element of variations due
to subjectivity are reduced by employing the following.
• Have several independent minded evaluators with
experience.
• Have transparent criteria for evaluation.
• Give suitable weightages to different criteria.
• Ensure that evaluators do not influence one another.
In gymnastics the experts judge based on several criteria
such as compulsory routine exercises, special routines with
degree of difficulty, grace, speed and level of perfection
etc. Some five judges flash their scores simultaneously
and an average is taken. Only one Nadia Comenici could
get a perfect score of 10 for all her routines during the
Montreal Olympics. The judgement was unanimous.
Something similar is done for boxing where often there
is a split decision. Selection by interviews are frequently
subject to aberration. Some problems that can arise are
the following :
• Abdication and default. The evaluator simply
abdicates his responsibility to do a fair job because of
inexperience or plain callousness. Or he may be too
busy and gets somebody to do his job who may not
have the experience he may well have.
• Reward and punishment. If academic brilliance is
being evaluated then the evaluator must not mix it up
with his altitude or an air of defiance. Or the candidate
should not be regarded for good behaviour, there
should be a separate weightage for that.
• Zealous testing. The standard in the interview should
match the level for which a candidate is being selected.
Making thing too tough may well unnerve the candidate
to underperform.
• Mid game rule change. When some criteria and
weightage are set well before, they cannot be changed
midway to suit any particular candidate.
• Confusing criteria. Often the evaluators are not
given a clear set of criteria or rules.
• Psychic grading. Some evaluators believe that they
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strengthened if the author discusses possible sources of
error and how he has minimised them [7]. Perhaps he can
even talk about the possible limits of error.
This author was once successful in getting a noted publisher
to accept his book for publication by listing some possible
questions a reviewer may ask and proceeding to answer
them in his letter itself. His book was promptly accepted.
Conclusions
In science measurement, proof and error go hand in hand.
The well-known factors that add substance to proof
• Include clear logic,
• Ccalibration of measuring equipment,
• Standardisation of samples and methods of
measurement,
• Clear understanding of the problem and sources of
uncertainties,
• Selection of key parameters for measurement,
• Logical extrapolation of data, and
• Avoidance of some well-known ways that create
problems in evaluation.
No proof is valid for all times but the more careful the
study is the longer it may stay.
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TECHNICAL ARTICLE
Benefits Accruing from Hot Slab Charging at Plate Mill of Bhilai Steel Plant
P.K.Thakur, P.K.Singh, Abhijit Das, R.P.Singh, Kundan Prakash, Anand Ganvir
Results & Discussion
The schematic diagram of the pusher type reheating
furnace is shown in Fig. 1.
A pusher type furnace is suitable in terms of energy use
and flow management, for preheating and homogenising
slabs prior to hot rolling. Its manual / semiautomatic
operation and electronic functional interfacing with
hot rolling process are useful. It is equipped with a
recuperator and skid cooling system through which steam
is produced. The produced steam is used in the mill. The
flue gas transfers its heat to recuperator, which is used for
preheating the cold air. The efficiency for this pusher type
furnace is around 46 % including the steam heat. In order
to have smooth operation, the design features, technology
and operation of reheating furnace play important roles.
The design features and operating parameters determine
the quality of rolled product, yield, energy consumption,
pollution and the economics of the product.
Conventional Reheating Process
In this practice slabs are charged in reheating furnaces in
cold condition after inspection and scarfing. In this process
quality aspects pose constraints on surface temperatures
and temperature gradients. The material may be degraded
by reheating, leading to product loss, which should be
noted when the furnace efficiency is calculated. The
energy wasted in lost metal as scale formation. Thus the
quality of reheating is important also from an energy point
of view.
Imroved Process
Cast slabs produced in the continuous slab casting machine

Abstract
Direct charging of hot slabs from slab caster no. 6 is being
used for the pusher type reheating furnaces in Plate Mill.
Hot charging of slabs provides well-soaked stock for
rolling resulting in better inventory control and reduction
in specific fuel consumption. This paper highlights the
impact of hot charged slab on rolling process, product
quality and productivity. The residence time of slab has
been optimised for eliminating the skid mark, thereby
reducing the generation of arising.
Introduction
Plate Mill of Bhilai Steel plant has three pusher type
reheating furnaces for heating and soaking of slabs prior
to hot rolling. Each furnace has five heating zones, fired
by the mixed gas of c/v 2400 kcal, and dual fired burner
facility. They are operated in manual / semiautomatic and
auto mode. In conventional practice, slabs are charged in
cold condition in these furnaces.
The purpose of a heating process is to introduce a certain
amount of thermal energy into stock, raising it to a suitable
temperature to prepare it for additional processing. To
carry this out, the product is heated in reheating furnace.
Thermal efficiency and uniform heating play an important
role in reduction of energy cost and minimisation of
product defects. It is essential to improve the efficiency
of furnace by saving energy, to get higher yield, less
unwanted grain coarsening and more homogeneity in
the product, and to obtain better thermo-mechanical
properties of the steel. It is therefore necessary to adopt
suitable heating parameters / control system / process
technology.
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Fig. 1 : Schematic diagram of pusher type Reheating Furnace
Bhilai Steel Plant and RDCIS, SAIL
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Table 1 : Process flow of hot charging and conventional charging
Conventional Charging
Hot charging
From Continuous Casting Machine No. 1,2 & 3
From Continuous Casting Machine No.6
Shearing, cooling, inspection, scarfing & stacking
Shearing, then feeding to plate mill roll table in the same line
Identification
Identification
Weighing
Weighing
Reheating furnace
Reheating furnace
Descaling
Descaling
Rolling process
Rolling process
Table 2 : Three years data regarding hot charging of slabs in reheating furnaces of plate mill
Year
Tonnage of Tonnage of hot
% Hot
Specific Fuel
Improved
Reduction in
plate mill
charging
charging
Consumption Mkcal / T
Yield
Mill Defect
2012-13
1288614
413714
31.14
517
91.06
0.28
2013-14
1403879
529498
37.86
487
91.42
0.28
2014-15
1438395
455512
38.45
469
91.59
0.28

• Perfect casting technology by new Caster Machine
No. # 6
Process flow comparison between conventional charging
and hot charging are given in Table 1.
Table 2 shows the continual improvement in mill
performance in terms of higher yield, reduction in mill
defects as well as fuel consumption in case of the hot
charging practice.
Conclusion
Sustained effort for fuel reduction at the Plate Mill of
Bhilai Steel Plant has led to flexibility in production
and energy optimisation. A better appreciation of the
fundamental role of practices for sustained reduction in
energy consumption, production planning requirements
for the continuous casting and hot rolling processes have
resulted in both better process and improved product
quality.
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(CCM) No.6, are directly charged in hot condition into
reheating furnaces of Plate Mill. This results in energy
saving. Hot charging is therefore a method in which the
hot slab ( still at high temperature ) is directly charged
into a reheating furnace, heated, and then transported
to the rolling mill. Reheating of slab inside the furnace
is a continuous process where the stock is charged at
the furnace entrance, heated, and discharged. Energy
is transferred to the stock during their traverse through
the furnace by means of convection and radiation being
received through flames of burners and the finance walls.
Stock charging temperature may range between 700 - 800
°C. The target temperature for reheating is governed by
the demands of the rolling process. Charged hot slabs
obviously take less energy and time for homogeneous
soaking at the temperature difference is ± 20 degree
between core and surface.
Comparative Evaluation
The conventional system requires a large amount
of energy to again reheat a cold stock in a reheating
furnace. On the other hand, in hot charging the hot slabs
are directly charged in hot condition into the reheating
furnaces, without passing through the cooling process.
In conventional process the fuel consumption was in
the range of 550 Mcal/T of steel produced, while in
hot charging the fuel consumption has come down to
around 468 Mcal/T , i.e about 15% energy saving has
been obtained. The saving in terms of fuel consumption
is possible because of charging of slabs in hot condition.
Implementation of the new process became possible as a
result of the development of techniques such as
• Preventing temperature drop in slabs in the continuous
casting machine,
• Heat control techniques,
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RECENT DEVELOPMENTS
Steel composite foam infused with epoxy resin
outperforms aluminium in aircraft wings

both infused CMF and aerospace grade aluminium to
see how they performed in three areas: contact angle,
which determines how quickly water streams off a
material; insect adhesion, or how well bug parts stick
to the material; and particle wear, or how well the
material stands up to erosion. All of these factors affect
the performance of an aircraft wing's leading edge.
The researchers found that infused CMF had a contact
angle 130% higher than aluminium — a significant
improvement. Insect adhesion is measured in two
ways: by the maximum height of insect residue that
builds up on a material, and by the amount of area
covered by insect residue on the surface. Again, infused
CMF outperformed aluminium by 60% in regard to
maximum height, and by 30% in regard to the surface
area covered.The researchers found that, while grit blast
did increase surface roughness for infused CMF, it still
fared better than aluminum. For example, at its worst,
infused CMF still had a contact angle 50 % higher. In
other words, the infused CMF retained its properties
through erosion and wear, which indicates that it would
give leading-edge wing components a longer lifetime,
and reduce the costs associated with maintenance and
replacement.
Source : ASM International
Fort Wayne engineers evaluate NiTi matrix
composite with tantalum fiber reinforcement

North Carolina State University, Raleigh, announces
that its researchers have developed a combination of
steel composite foam (CMF) and epoxy resin that meet
requirements for airplane wing leading edges better
than aluminium currently in widespread use. "We call
it hybrid material infused CMF," says AfsanehRabiei,
corresponding author of a paper on the work and a
professor of mechanical and aerospace engineering at
NC State. "While infused CMF is about the same weight
as aluminium, it is tougher and has other characteristics
that make it more appealing from the standpoint of
flight performance, safety, and fuel efficiency."
CMF consists of hollow metallic spheres embedded in
a matrix of metals such as stainless steel, titanium, or
aluminium. For this study, the researchers used steelsteel CMF, meaning that both the spheres and the
matrix were made of steel. Previous work has found
the metal foam remarkably tough: it can withstand .50
caliber rounds, resist high temperature, and block blast
pressure from high-explosive incendiary rounds.
The infused CMF is made by immersing the CMF
made of steel spheres in a steel matrix, into a liquid
hydrophobic epoxy resin. Then vacuum forces pull
the resin into both the hollow spheres and into much
smaller pores found in the steel matrix itself. This
results in about 88 percent of the CMF's pores being
filled with epoxy resin.The researchers then tested
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the few materials that possesses excellent corrosion
resistance in acidic, salt, and organic chemical
environments. However, due to cost limitations,
application of this material is limited to extreme
corrosion conditions. Tantalum coatings have been
sought to protect chemical processing equipment and
electronics.
Optimum density and impurity levels are lacking in
traditional plasma spray coatings, and this limits the
usefulness of tantalum coating. However, cold spray
has emerged as an attractive technique to produce dense
tantalum coating.In this study, tantalum coating was
deposited on an aluminium substrate by cold spraying.
Subsequently, the deposited coating was subjected to
heat treatment cycles. The evolution of microstructure
and micro-hardness of the coating as a function of
heat treatment was studied, and its electrochemical
corrosion behaviour as a function of heat treatment was
presented.
Source: ASM International
Nitrex Metal studies influence of standard deviations
on nitriding andferriticnitrocarburising
Jack Kalucki ofNitrex Metal Inc., Montreal, Canada,
discusses in a presentation at Heat Treat 2019, how
standard allowed deviations in control parameters
affect actual results in controlled nitriding and
ferriticnitrocarburizing. These technologies are
commonly used to improve wear resistance, mechanical
properties, and corrosion resistance. The framework
for process control is based on standards such as AMS
2759/10 and 2759/12A. In all cases, these standards
allow for a tolerance in control parameters.
This work presents the influence of deviations in
control parameters. For example, nitriding potential
and temperature for a given furnace class, influence
actual results when comparing Iron, carbon steel,
4140, and H13 samples. Comparative results point to
interesting variations in white layer thickness. Variation
of carbon and alloying elements show alteration of
results between expected and actual as demonstrated
by shifting boundaries on the Lehrer diagram.
The study underlines the fact that while tolerances are
allowed, precise control in specific furnace classes
is necessary to obtain an ideal repetition of results.
Additionally, improved control lowers gas usage and
gas flows to a strict minimum, with a direct impact on
the cost of quality, cost of treatment, and emissions
affecting the environment.
Source: ASM International

Engineers from Fort Wayne Metals, Indiana,USA
reported in a presentation during SMST 2019 that they
recently evaluated a composite comprised of a nickeltitanium matrix and varying amounts of tantalum fibers.
Previous studies had shown that niobium can largely
increase martensitic transformation stresses, stiffness,
and radiopacity of NiTi alloys, which are required
for many medical applications. Nano-sized niobium
fibers embedded inside a nickel-titanium matrix can
produce process-tunable hysteresis from narrow to
wide, beneficial for applications ranging from high
transformation stress vascular guidewires, to impact
energy dissipation in automotive structures.
Tantalum is in the same group in the periodic table
as niobium, but tantalum has a higher modulus and
better radiopacity. Like niobium, it also forms a
nearly pure secondary phase in the NiTi matrix during
solidification. In this study, a metal matrix composite
comprising nitinol with varied tantalum area fractions
was melted and processed to 0.50 mm diameter wires.
Tensile and bending fatigue mechanical properties
after various heat treatments were evaluated. In-situ
synchrotron X-ray diffraction was used to investigate
the stress-induced transformation behaviour, and the
influence of tantalum fibers at the microscopic level.
Source : ASM International
Microstructure
Evaluation
and
Corrosion
Behaviour of Cold Spray Deposited Tantalum
Coatings

Engineers from the University of Nevada and ASB
Industries reported on tantalum coating deposited on an
aluminium substrate by cold spraying. Tantalum is one
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NEWS UPDATE
India imposes anti-dumping duty on certain steel
imports
JSW Steel Coated Products, a unit of Sajjan Jindal-led
JSW Steel, had moved a petition before the Directorate
General of Trade Remedies (DGTR) for imposition of
the trade remedial measure on imports of the high-end
aluminium and zinc coated flat products (galvalume) that
find application in roofing purposes to making auto parts.
In its petition, JSW Steel Coated Products had submitted
that imports of these products galloped by more than
11 times from 17,695 tonnes in 2015-16 to 2,02,711
tonnes during the investigation period ( October 2017 to
September 2018 ).
Following investigations, the DGTR found that exporters
from China, Vienam and Korea were sending galvalume
to India “below their normal values”, causing “material
injury” to the domestic producers like JSW Steel, Tata
Steel and Bhushan Power and Steel among others. “There
is a significant increase in imports of subject goods from
subject countries in absolute terms as well as in relation to
production and consumption in India. Material injury has
been caused by the dumped imports of subject goods from
subject countries,” the DGTR found in its preliminary
findings.
Financial Express

(NMDC) might unexpectedly benefit from possible
mining disruptions in March 2020 when a number of
merchant mining leases with combined production of
50-70 million tonne (mt) are due for renewal. While the
management may not explicitly bid for new licenses,
the event is a “golden opportunity” for the company to
permanently enhance its mining share in domestic iron
ore production, which “it inadvertently missed in 201213,” ICICI Securities said in its latest research report on
the mining company. After the amendment of Mineral
Rules 2015, which made renewal of mining leases of
PSUs mandatory, NMDC expects a fast resolution of the
Donimalai mining issue in Karnataka. With proactive
production planning, iron ore volumes are estimated to
touch 32 mt in FY20, while NMDC expects its upcoming
3 mt Nagarnar steel plant to be commissioned by JuneJuly 2020, given delays in installation of raw material
handling system and by product plant.
The Economic Times
SAIL’s Rourkela Steel Plant Registers New Record in
Steel Ladle Life
The Rourkela Steel Plant has registered a new record in
steel ladle life in Steel Melting Shop - II. The ladle life
achieved is not only highest in SAIL, but also the best
ever achieved in India with the use of Magnesia Carbon
Bricks. The plant scripted this record by clocking life of
192 heats in a single campaign surpassing the earlier best
life of 191 heats achieved in May 2019. The ladle was
taken down for relining on October 11. The significant
achievement has been possible because of the dedicated
and coordinated efforts of Refractory Engineering and
Operation departments of Steel Melting Shop-II .
It may be noted that the steel ladle was due for slag zone
repair on September 16, 2019 at 152 life. After inspection
of the steel ladle by the refractory department it was
observed that the metal zone condition of the ladle was
in good shape, and the metal zone leftover thickness was
found to be in excess of 130 millimetre. Considering the
potential of the ladle, the team decided to continue the
ladle in service with slag-zone repair. The achieved life
surpassed the guaranteed life of 120 heats.
Steel guru

Coal mine auctions: Ministry will allow mines with
less than 3 bidders to go under hammer
The Ministry of Coal is going to allow mines with less than
three interested bidders to be auctioned in the 11th round
of coal mine auctions. This significant move comes after
the 8th, 9th and 10th auction rounds saw a poor response
with just six of the 27 mines finding the minimum three
bidders required to go under the hammer. “The decision to
allow the auction of mines with just two bidders is in line
with the October 2018 recommendations of the Pratyush
Sinha committee. This will be implemented in the next
(11th) round of coal mine auctions,” a top Coal Ministry
official told Business Line. “In all, 45 bids were received
for the blocks on offer, but an adequate number of bids
were received for just six out of the 27 blocks on offer
in the recent (8th, 9th and 10th round) auctions. Another
six blocks received interest for allocation to State or
Central government entities. In total, 12 of the 42 blocks
envisaged to be auctioned or allocated in this round are
now in the fray,” the official said.
Business Line

In FY20, the focus is on downstream exports, says
Tata teel BSL
After staging a turnaround of the insolvent steel asset
it acquired in Odisha’s Meramandali, Tata Steel BSL
(formerly owned by Bhushan Steel) is betting on
downstream exports. The plant boasts of churning out

Renewal of mining leases may unexpectedly benefit
state-owned NMDC
The state-owned National Mineral Development Corp
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quality downstream products. Last financial year, Tata
Steel BSL’s exports were 18 per cent of its overall sales. In
this financial year, the company aims to export 10 per cent
of its sales to strategic markets and customers. But the
company can take a flexible view on exports depending
on the response in domestic and international markets and
the demand-supply dynamics.
“In FY20, the focus is on downstream exports by
increasing presence in Europe, Africa, South East Asia
and Latin America, and creating markets for high-end
hot- rolled coils (HRC) and exports of structural steel.
We export upstream products like HRC and downstream
products like Galvanised Galume (a coated product),
colour-coated products, tubes and pipes, and hardened
and tempered steel across the globe,” said a source at
Tata Steel BSL. The plant at Meramandali is known a
forte in automotive downstream products, in addition
to branded products. But with the automobile sector in
the throes of its worst slump in many years, the focus is
drifting to other portfolios. With effect from November
27, 2018, Bhushan Steel is renamed as Tata Steel BSL.
The Ministry of Corporate Affairs had accorded its formal
approval for this on the same date. The name change is
part of the process to integrate the company’s operations
within the Tata Steel fold and to align to the Tata brand
and give the company a singular identity with the Tata
Group.
Business Standard

this, "the authority hereby initiates an investigation into
the alleged subsidisation and consequent material injury
and threat of injury to the domestic industry," it said.
The directorate would determine the existence, degree
and effect of alleged subsidisation. If it is established
that subsidies by Indonesia is impacting domestic
industry, the DGTR would recommend the amount of
countervailing duty, which if levied, would be adequate
to remove the injury to the domestic industry. Under
the global trade rules of the World Trade Organisation
(WTO), a member country is allowed to impose antisubsidy to countervailing duty if a product is subsidised
by the government of its trading partner. These duties are
trade remedies to protect domestic industry. Subsidy on
a product makes it competitive in price terms in other
markets. Countries provide this to boost their exports.
India and Indonesia are members of the WTO. Indonesia
is a major trading partner of India. The bilateral trade
between the countries have increased to $21.12 billion in
2018-19 from $20.4 billion in the previous fiscal. Trade
balance is in the favour of Indonesia.
Business Standard
JSW Steel Sees Indian Steel Demand Growing by 5%
in 2019-20
While announcing Q2 results, JSW Steel said “The IMF
revised its 2019 world GDP growth forecast to 3.0%, from
3.2% earlier, on the back of sluggish economic indicators,
especially pertaining to global manufacturing over the last
3 months. After a strong growth in 2018 and robust labor
markets, the US growth outlook has softened as reflected
by key economic indicators. The Fed's accommodative
policies are supportive for moderate economic expansion.
Euro area growth remains fragile given contraction in
industrial growth, subdued private consumption and trade
/ political uncertainties. Japan growth outlook is subdued
as headwinds of external trade weakness and fiscal
impulse fades way. As expected. Chinese growth has
slowed down, while policymakers are likely to facilitate
proactive fiscal and monetary measures to mitigate the
downward pressure on economy. Overall, ongoing trade
tensions and heightened geopolitical tensions contribute to
elevated risks. On the other hand, a possible resolution of
the on-going trade tensions and combination of fiscal and
monetary policies are likely to aid global recovery. Global
steel spreads remained under pressure during the quarter,
mainly driven by a moderation in the underlying demand
and steel pricing. Spreads were partially supported as
seaborne coking coal prices dropped sharply, while seaborne iron ore prices remain range bound. A disciplined
supply response from steel mills should be supportive for
steel spreads in the coming quarters.”

India to probe whether some Indonesian steel exporters
received subsidies
India has initiated a probe into an alleged subsidised
export of certain steel products by Indonesia, following
complaints by domestic industry. The petitioners have
alleged that the producers/exporters of certain steel
products in Indonesia have benefited from the actionable
subsidies provided at various levels by the Indonesian
government. The commerce ministry's investigation arm
Directorate General of Trade Remedies (DGTR) has
started the probe to see whether the subsidy programmes
are impacting the Indian industry.
Indian Stainless Steel Development Association
(ISSDA), Jindal Stainless, Jindal Stainless (Hisar) and
Jindal Stainless Steel have filed an application on behalf
of domestic industry before the directorate, alleging
subsidisation of these products by Indonesia. They have
requested for initiation of an anti-subsidy investigation
for levy of countervailing duties on imports of the goods.
According to a notification of the DGTR, it has found
evidence of "countervailable subsidies" on production and
export of the goods. Such subsidised imports are causing
material injury to the domestic industry, it said. In view of
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JSW Steel net rises on deferred tax reversals

It said “Indian economic activities during the quarter
were underpinned by credit squeeze, weakened consumer
sentiment and prolonged monsoon season. As a result,
IIP growth and manufacturing PMI dropped sharply. The
Government has undertaken a series of measures including
reduction in corporate tax rate, unclogging pending
government payments, GST refunds, etc. Further, the
government is mulling measures to monetize investments
in order to generate resources for infrastructure investment.
The combination of above measures is likely to support
an uptick in GFCF cycle over the medium term. Weaker
automotive sales volumes and consumer durables sales in
recent months is a matter of concern. Having said that,
a modest recovery is expected on the back of festivity
demand and various initiatives of government to facilitate
credit availability in the system. A better than normal
monsoon bodes well for farm incomes and a potential
uptick in rural demand. Overall, supportive fiscal and
monetary measures are likely to spur investment and
consumer demand over the medium term. Despite the
ongoing slowdown in the domestic economy, Indian steel
demand is expected to grow by 5% during FY2020.”
Steel guru

JSW Steel has reported a 21% increase in its second
quarter consolidated net profit to 2,536 crore due to
deferred tax reversals during the quarter. The rise in profit
came despite an 18% fall in revenue to 17,572 crore
due to a 9% fall in steel sales to 3.56 million tonnes.
“Two subsidiaries of the company — JSW Colour Coated
and JSW Industrial Gases — have moved to the new tax
regime of 25% and enabled a deferred tax writeback of
1,976 crore during the quarter,” MVS Seshagiri Rao,
Joint MD and Group CFO, JSW Steel, said.
The company has decided to continue with its existing
minimum alternate tax (MAT) regime and reverse its
deferred tax provisions over the coming quarters instead
of switching to the new corporate income tax structure
that the government introduced from this fiscal. Operating
EBITDA during the quarter fell 44% to 2,731 crore
while margin was down 720 bps at 15.5%. Given the
sharp fall in demand and weak sentiments, the company
has cut its planned capital expenditure by 4,700 crore
for this fiscal to 11,000 crore from 15,700 crore. “In
light of the prevailing market conditions, the company
has recalibrated the capital expenditure plan of FY2020.,”
the company said in a statement.
The Hindu

Jindal Stainless and Braithwaite join hands to develop
Stainless Steel FOB and ROB
Jindal Stainless has joined hands with state owned
Braithwaite & Co Limited (BCL), a company under
Ministry of Railways, to develop stainless steel footover-bridges (FOBs) and road-over-bridges (ROBs). It
comes at a time when Railways has decided on massive
modernisation to replace ageing infrastructure. It followed
the collapse of the FOB at the northern end of Mumbai's
Chhatrapati Shivaji Maharaj Terminus earlier in March
2019, that took six lives and injured over 35 commuters
and highlighted the glaring need for upgrading time-worn
railway infrastructure across the country.
Some 1,100 FOB projects have been sanctioned by the
government, with nearly 300 in the pipeline. As per
industry data, around 1,35,000 rail bridges exist in India,
of which more than 25% are over 100 years old and need
immediate replacement. Infrastructure in coastal areas
and places like Mumbai and Kolkata are particularly
vulnerable. Some 17,000 ROBs need strengthening or
replacement while the number is around 50,000 for FOBs.
The first such stainless steel FOB is coming at Bhayandar
station in Mumbai next year. Though more than 1,000
bridges are rehabilitated every year, there is a huge
backlog in re-building these bridges. With this tie up,
JSL and BCL are eyeing to bridge the gap in replacement
projects.
The Economic Times
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Tata Steel to cut 2,500 jobs in Europe to save $930 mn
in costs : Report
Tata Steel Europe, a subsidiary of Tata Steel India, has
decided to cut 2,500 jobs, or 25 per cent of its work force,
in Europe to save $930 million in costs, Dutch media outlet
NH Nieuws reported. Quoting a memo to employees,
the company said Tata Steel Nederland would have to
contribute “a large part of this amount or $170 million
in cost savings”. The job cuts will be across Tata Steel’s
European plants in Netherlands, France, England and
Belgium, the media outlet reported, citing Central Works
Council’s Vice-chairman Gerrit Idema. The worker union
said it will intervene in the matter, considering that the
Dutch operations are profitable. “We know that things are
not well in the automobile industry and costs for storage
are also falling but this was not expected,” the Union was
quoted as saying. It said the final plan on job cuts will
be ready by November. In an earlier interaction with the
media, the Tata group had indicated that it would invest
more in its India operations instead of Europe, and expand
capacity in Odisha’s Kalinganagar plant.
Business Standard
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IIM CHAPTER ACTIVITIES
Kalpakkam and Chennai Chapters: 11th Dr. Placid
Rodriguez Memorial Lecture ( PRML )

Profile of M/s Sai Deepa Rock Drills through a Powerpoint
presentation. He covered the range of products which are
being manufactured in their factories. He narrated about
the complexities involved in making the wide range of
Drills which are extensively used in India and abroad.

The 11th PRML was organised on October 5, 2019 at
GSO Auditorium, DAE Township, Kalpakkam, jointly
by Kalpakkam and Chennai Chapters of IIM. The lecture
was delivered by Shri S. Somanath, Distinguished
Scientist and Director, Vikram Sarabhai Space Centre,
ISRO, who is an expert on the architecture of launch
vehicles, structural dynamics design, vehicle integration
and integration procedure development.

The visiting members were taken to the various facilities,
with explanation about the Equipment, Processes,
Metallurgical Aspects, Heat Treatment Facilities, R &
D, and Automation. Our Chapter Chairman, Dr. Dinesh
Srivastava complimented Shri Ranga Rao and his
team for maintaining International Standards in their
Manufacturing Units and taking care of the Environmental
Aspects, Water Conservation and effective Rain Water
Harvesting.

Dr. Shaju K Albert welcomed the audience, and reminisced
about Dr. Placid Rodriguez and his contributions. Prof.
M Kamaraj talked about the background of PRML series,
and shared interesting snippets about the past ten PRML
lectures. Dr. G. Amarendra delivered the Presidential
Address for PRML-2019, highlighting the relevance of
the chosen topic in present day.
The speaker dwelt upon the evolution of materials and
materials technologies at different epochs of the Indian
space program. He stressed upon the high reliability
standards that were required of materials, in terms
of mechanical, thermal and electrical properties. The
challenges arising from these high-precision requirements
kept the audience spellbound.

- Report from IIM Hyderabad Chapter
Baroda Chapter: Expert talk on
Management: past, present & future”

IIM Baroda Chapter, Dept. of Metallurgical & Materials
Engg., and SMES organised an expert talk by Dr. U
Kamachi Mudali, Distinguished Scientist, Chairman and
chief executive of HWB & Industrial Unit Dept. of Atomic
Energy and President of IIM on 11th October, 2019. Prof
Arun Pratap, Dean Faculty of Tech. & Engg, Prof S N
Soman,. Prof K Baba Pai , Director ITM Universe and
other office bearers from IIM Baroda Chapter ( Mr Urvesh
Vala, Vice chairman, Mr N C Shah, Hon Secretary, Mr
Sumit Kainthola, Hon. Treasurer, Prof S K Agrawal, Dr
G H Thanki, Dr Ketan Tamboli), Shri Vinaybhai Bosekar,
Mr R N Varma, IOCL, Mr Deepak Maru , Senate members
from M S University ( Mr Chetan Sonani, Mr Vrajeshbhai
Patel ) were present in the programme. The program was
co-ordinated by Mr Suraj Dabekar & Mr Ashutosh Singh.

Hyderabad Chapter: Industrial Visit
The Members of Indian Institute of Metals, Hyderabad
Chapter made a visit to M/s Sai Deepa Rock Drills,
Cherlapally Industrial Estate, Hyderabad on 5th October,
2019. The Chairman of M/s Sai Deepa Rock Drills Shri
N. Ranga Rao received Dr. Dinesh Srivastava and other
Members. Sri Sunil Kumar, CEO explained about the
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“Corrosion
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2) Session-II: Advanced Physical Metallurgy and
Processing of Steel, (Chaired by Prof. S B Singh),
3) Session-III: Innovative Coating, Joining and
Modelling Studies on Steel, (Chaired by Prof. Karabi
Das and Prof. Gour Gopal Roy).
Besides the faculty members and research students of IIT
Kharagpur, several faculty members and scientists from
other academic institutes and research laboratories, such
as IIEST Sibpur, Jadavpur University, NIT Durgapur
and NIT Rourkela, National Metallurgical Laboratory
and Tata Steel Jamshedpur participated in the workshop
and presented their research activities related to steel.
Presence of eminent experts like Dr. Soumitra Tarafder
from NML, Prof. Pravash Chandra Chakraborti from
Jadavpur University and Dr. Santanu Ray, former scientist
at RDCIS - SAIL and Steel Chair-professor at IIT
Madras, and present editor of IIM Metal News, is worth
mentioning.
Prof. Hans J. Fecht, Chair Professor and Director “Institute
of Micro and Nanomaterials” at Ulm University and Dr.
Debashish Bhattacharjee, Vice President, Technology
and New Materials, Tata Steel, delivered lectures on
“Nanostructure formation on the surface of railway
tracks”, and “TRANSITIONS - disruptions in materials
and manufacturing” respectively.
The workshop was coordinated by Prof. Debalay
Chakrabarti with the advice and active support of Prof.
Indranil Manna, Prof. Rahul Mitra and Prof. Gour
Gopal Roy of Dept. of Met. and Mat. Engg. In his
concluding address Prof. Indranil Manna enlightened the
gathering with his insights on the broader perspective
of development in metallurgical sector of the Nation
by bringing the students, academicians, researchers and
industrialists together under one forum. The felicitation
ceremony ended with vote of thanks delivered by Prof.
Debalay Chakrabarti. The event was attended by more
than 100 participants from IIT Kharagpur, other academic
or research institutes and industries.

Kharagpur Chapter : Workshop on “Research in Steel
Technology”
One-day workshop on “Research in Steel Technology”
was organized through collaborative efforts of IIM
Kharagpur Chapter and INAE Kharagpur Chapter on
October 24, 2019 at Prof. S.N. Bose Auditorium of
IIT Kharagpur. Prof. Sriman Kumar Bhattacharjee,
Officiating Director of IIT Kharagpur inaugurated the
workshop. The Head of the Dept. of Met. and Mat.
Engg., Prof. Rahul Mitra welcomed the audience
and shared the activities and research facilities of the
Department. Prof. Suman Chakraborty, Dean of SRIC,
IIT Kharagpur and Prof. Surjya Kanta Pal, Chairman of
Steel Technology Center and DHI Center of Excellence
in Advanced Manufacturing also addressed the gathering
informing various initiatives and activities undertaken
by IIT Kharagpur to support the manufacturing sector.
The workshop covered various important areas of Steel
Metallurgy through the following theme-based sessions,
conducted by eminent academicians of IIT Kharagpur as
session chairpersons:
1) Session-I : Progress in Iron and Steel Making,
(Chaired by Prof. Prodip Kumar Sen),
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SEMINARS & CONFERENCES
Past Events
ADMAT 2019

of such technological translation that the country has
witnessed in the recent past.

The International Conference on “Advanced Materials
and Processes for Defence Applications” was organised
by DMRL, Hyderabad in association with IIM Hyderabad
Chapter and ASM International during September 23-25,
2019 at Hotel Marriott, Hyderabad. The Convener of the
event, Dr. Mithun Palit has posted the following write-up.

Innovation is the mother of all successful technologies.
Accordingly, the conference hosted an allied event,
a contest called Innovation Pavilion, wherein the
participants presented their ideas with interactive display
or showcase any demonstration material to highlight the
innovative idea / research, which are essentially directed
towards defence related applications and systems.

India is an emerging economy with advanced strategic
competence in defence, space and atomic energy. These
strategic areas have witnessed several path breaking
technological achievements and also offer innumerable
scope to become market for potentially state of the
art futuristic technologies. Materials technologies are
most important in the strategic systems and serves as a
backbone for any futuristic development. In view of
this, the idea of initiating a conference series ADMAT
has been conceived to promote scientific interactions
among research laboratories, industries and academia to
accelerate and advance the development of materials for
strategic need.

Indian Mining 2020

In line with the last ADMAT 2017, which was designed
primarily with a theme of Materials for space, the present
ADMAT 2019 Mat Def conference was planned to
discuss and brainstorm the current and futuristic trends
in materials technologies for defence applications.
The event became a grand success with distinguished
speakers, invitees, delegates from 10 different countries
of the world. The conference organizing committee has
taken a special care in selecting the key technical themes;
so as to encompass the entire spectrum of materials
used in defence related systems. The three day event
comprised 15 plenary lectures, about 40 theme-specific
key note talks, 70 invited lectures and 260 contributory
presentations. In addition 120 papers were displayed
as electronic posters distributed into two dedicated
sessions. The technical team has put in concerted effort in
formulating theme specific symposia, structured technical
sessions running as 8 parallel verticals. The conference
attracted participants from academia, research laboratory,
industries and student delegates, and offered an excellent
forum to exchange and brainstorm with ideas. A special
effort has been offered to ensure participation of Indian
industries, so as to encourage the translation of an idea into
mature technology and finally to a system of commercial
use. A theme session on participation of Indian industry
towards strategic system showcased few success stories

IIM METAL NEWS

A conference on ‘Indian Mining 2020’ was organised
by METALOGICPMS at Hotel “The Lalit”, New Delhi
on 15th October 2019. The welcome address was given
by Ms. Monica Bachchan, Founder & Entrepreneur,
Metalogic Projects Management Services Pvt Ltd. They
organise Corporate events for Steel, Iron Ore, Coal,
Ferrous Scrap and Logistics sectors.
Keynote address was given by Dr. Vinod Nowal, Dy.
Managing Director, JSW, Dr. Nowal mentioned about the
challenges to attain the targeted production of 300 MT by
2030 and to achieve per capita consumption of steel of
160 kg. Mr. Pankaj Satija, Chief Regulatory Affairs, Tata
Steel detailed the chronological development of mines act
since 1988 and the recent auction route being followed
after supreme court ruling in 2015. Mr. Ashok Kumar
Bhuyan, VP Mines, KIS Ahluwalia Group informed that
about 12.8 lakhs jobs have been lost directly or indirectly
due to closure of mines in Goa region after the supreme
court ruling in 2015. He suggested that running mines
should be auctioned in phased manner to avoid any
interruption of production in 2020.
Ms. Rasika Chaube, Additional Secretary, Min. of steel,
Govt. of India informed that Govt. of India is concerned
about the burning issue of mining lease renewal, and
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steps are being taken by Ministry of Mines to avoid
any interruption due to cancellation of mining lease.
She informed that out of 210-220 Mt of iron ore being
produced per year, around 170-180 Mt is being used by
the steel sector. The rest is being exported, out of this 45
Mt may be disrupted due to expiry of Mining lease in
2020, if at all it happens. NMDC will renew the leases of
around 25 Mt. A stockpile of around 70 Mt (iron ore and
slimes) will be sold out by SAIL.

Shri Saurabh Sayal, Deputy Secretary General, Assocham
stated in his inaugural address that presently there
is a slowdown in consumption of steel in India, but
with urbanization and huge investment on creation of
infrastructural facilities in terms of development of ports,
roads, highways and spending on defense sector, the
demand of steel will increase. We have to give focus on
manufacture of special steel.
Shri Rohit Yadav, Director, Min of Steel, stated that the
government has taken steps to ease the problems facing
the steel sector. Our steel is quite competitive in the
factories but there is erosion in competitiveness once
the steel goes out, because of logistic costs. He hoped
that increased investment in infrastructural sector will
increase the demand of steel.

Four Sessions of Panel Discussion were held on the
following topics :
1. Need for Coal Gasification
2. Examination of The Indian Iron Ore and Coal Industry
3. Solutions for Future Mining & Material Availability in
India

India Steel Summit 2019

Shri B Sahoo, Executive Director, NMDC Ltd, Shri Dilip
Kumar Gupta, Managing Director & Director (Projects)
Sagarmala Development Company Ltd., Shri V R
Sharma, Managing Director, Jindal Steel & Power Ltd.,
Ms. Aruna Sharma, former Secretary, Min. of Steel, Shri
N N Gautam, former Advisor at Min. of coal also shared
their views.

Assocham organised the “India Steel Summit 2019”
on 25th October, 2019 at New Delhi. The theme of the
Summit was “Role of Steel in achieving $5 Trillion
Economy”. Shri Rohit Yadav, Director, Min. of Steel,
was the Chief Guest of the Summit.

The next session on “Logistics and Infrastructure and
Technology” was chaired by Shri H S Chattwal. He
gave an overview in the logistics areas and infrastructure
relating to steel sector.
- Report from IIM Delhi Chapter

4. Is the market going through a structural change or a
cyclical change?
- Report from IIM Delhi Chapter

*********

SPECIAL LECTURES at NMD-ATM 2019
SPECIAL LECTURE

SPEAKER

LECTURE TITLE

Prof NP Gandhi
Memorial Lecture

Prof GVS Sastry,
Professor,
Dept. of Metallurgical
Engineering,
IIT BHU

Dr Daya Swarup
Memorial Lecture

Prof M K Surappa,
Vice Chancellor,
Anna University

Higher Education and Research
Institutions / Universities in India :
Leaders or Laggards ?

Dr G Madhusudhan Reddy,
Associate Director,
DMRL, Hyderabad

Joining of Advanced Materials for
Defence Systems

GD Birla Gold Medal
Lecture
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Where Research Flourishes in
Natural Atmosphere
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NATIONAL METALLURGISTS’ DAY AWARDS 2019

Metallurgy
Materials Engineering

Title of the Award

Name of Awardees

Affiliation

Lifetime Achievement Award

Mr. Muthuraman Balasubramanian

Former Vice Chairman, Tata Steel
Limited

National Metallurgist Award
(Industry)

Dr. Pazhayanoor Venkitachalam
Venkitakrishnan

Director, Capacity Building Program
Office, Head Quarters, Indian Space
Research Organisation

National Metallurgist Award
(Research & Academia)

Prof. Dipak Mazumdar

Professor, Dept. of MSE, IIT Kanpur

Metallurgist of the Year Award

Category: Ferrous
1. Prof. Debalay Chakrabarti

Professor, Dept. of Met. & Matls.
Engg., IIT Kharagpur

2. Dr. Nurni Neelakantan
Viswanathan

Professor, Dept. of Met. & Mat.
Science, IIT Bombay

Category : Non-Ferrous
1. Dr. Rohit Kumar Gupta

Head, Foundry Technology, Materials
& Mechanical Entity, VSSC, ISRO,
Thiruvananthapuram

Category : Metal Science
1. Dr. Phanikumar Gandham

Professor, Dept. of MME, IIT Madras

2. Dr. Sivaprasad Seetharaman

Sr. Principal Scientist, CSIR-National
Metallurgical Laboratory, Jamshedpur

Category : Environment
1. Dr. Pinakpani Biswas
Young Metallurgist of the Year
Award

Principal Scientist, Tata Steel Ltd.

Category: Ferrous
1. Mr. Avik Mondal

Principal Researcher, Tata Steel Ltd.

Category : Non-Ferrous
1. Dr. Prosenjit Das

Sr. Scientist, CSIR-Central Mechanical
Engineering
Research
Institute,
Durgapur

Category : Metal Science

Certificate of Excellence Award
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1. Prof. Chandra Sekhar Tiwary

Assistant Professor, Dept. of Met &
Mat. Engg., IIT Kharagpur

Dr. Ashok Kumar Arya

Outstanding Scientist, Materials Div.,
BARC, Mumbai
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IIM HONOURS & AWARDS 2019
Sr. No.

Honour / Award

Awardee

Affiliation

1

IIM - PLATINUM MEDAL,
(Estd: 1966)

Dr. RN Patra

Consultant, Former CMD, IREL

2

IIM - TATA GOLD MEDAL,
(Estd: 1980)

Mr. Rajashekhar Pattanasetty

President, JSW Steel Ltd., Vijayanagar

3

IIM - G D BIRLA GOLD
MEDAL, (Estd: 1985)

Dr. G Madhusudhan Reddy

Outstanding Scientist & Associate Director,
DMRL, Hyderabad

Mr. Anand Sen

President (TQM & Steel Business), Tata
Steel

Dr. K Sivan

Chairman, ISRO and Secretary, DOS, Govt.
of India

Prof. Martin Stratmann

President of the Max Planck Society,
Munchen

Mr. K L Mehrotra

Immediate Former Chairman, IIM Delhi
Chapter

Prof. Sudipta Seal

Professor, Chair, Pegasus Prof, Trustee
Char, UCF Distinguished Professor

Prof. T A Abinandanan

Professor and Chairman, Department of
Materials Engineering, Indian Institute of
Science, Bangalore

Dr. M Kamaraj

Professor, Indian Institute of Technology
Madras, Chennai

Mr. Sumanta Mandal

General Manager (Technology & Research),
RINL, Visakhapatnam

Mr. Debashis Das

Chief of Manufacturing - Long products,
Tata Steel, Jamshedpur

Mr. Lokendra Raj Singh

Sr. Vice President, Iron, Energy &
Environment, JSW Steel Ltd., Vijayanagar
Works

4

5

IIM HONORARY
MEMBERSHIP

IIM FELLOW
MEMBERS

6

IIM - TSL NEW
MILLENIUM AWARD
(Estd: 2016)

Mr. Somnath Mitra

Deputy General Manager, RDCIS, SAIL,
Ranchi

7

IIM - HINDUSTAN ZINC
GOLD MEDAL,
(Estd: 1991)

Dr. Dhruva Kumar Singh

Associate Professor, Chemical Sc., HBNIM
& Scientist G , BARC

8

IIM - MECON AWARD,
(Estd: 1964)

Mr. Subhash Kumar Sinha

Chief Blast Furnace II Project, Tata Steel,
Jamshedpur

9

IIM - ESSAR
GOLD MEDAL
(Estd:1996)

Mr. S C Viswanath

Sr. Vice President, JSW Steel Ltd.,
Vijayanagar
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10

IIM - NALCO
GOLD MEDAL,
(Estd: 2006)

Mr. M P Mishra

Executive Director (Smelter & Power),
NALCO

11

IIM DISTINGUISHED
EDUCATOR AWARD
(Estd: 2009)

Prof. N K Mukhopadhyay

Professor & HOD, Dept. of Met. Engg., IIT
BHU, Varanasi

12

IIM DISTINGUISHED
SERVICE AWARD
(Estd: 2017)

Mr. S K Basu

Secretary, IIM Kolkata Chapter

13

IIM - SPECIAL
CONTRIBUTION
AWARD

Ms. Swati Meherishi

Executive Editor, Applied Sciences &
Engineering, Springer Nature India Pvt.
Ltd.

14

IIM - DR A K BOSE GOLD
MEDAL, (Estd: 1972)

Mr. Abhilash Agnihotri

15

IIM - N B SEN
MEDAL & PRIZE,
(Estd: 1967)

Mr. Shashi Prasad
Joint Winners:
Mr. Samarth Agarwal,
&
Mr. Swagata Roy

IIT Roorkee

16

IIM - VIDYA
BHARATHI PRIZE
(Estd: 1978)

1. Ms. Prachi Jaiswal

NIT Jamshedpur

2. Mr. Pratyush Ranjan
Samantaray

NIT Rourkela

3. Ms. Deepika Kumari Sahu

NIT Jamshedpur

17

18

IIM STUDENTS
PRIZE
(Estd: 2001)

IIM BEST
CHAPTER AWARD
(Estd: 1982)

Dept. of Mat. Engg., IISC, Bangalore
Assistant Manager (Sales & Marketing),
Tata Steel Ltd., Jamshedpur

IIT Kharagpur

Large Chapter :
Jamshedpur (1st)
Kalpakkam (2nd)
Medium Chapter : Trivandrum
Small Chapter : Kharagpur

19

20

21

IIM - CERTIFICATE OF
HONOUR
(Estd: 2008)

Dr. P Ramesh Narayanan

Scientist/Engineer G, Group Head,
Materials Characterization & Testing
Group, MME, VSSC, ISRO

Category I :

Category II :

IIM SUSTAINABILITY
AWARDS
(Estd: 1991)

1st Prize : Tata Steel Ltd.,
Jamshedpur

Winner : JSW Steel Ltd., Salem

IIM NON-FERROUS BEST
PERFORMANCE AWARDS
(Estd: 2002)

Category I :

Category II :

Category III:

1st Prize : Hindalco Ind.,
Mahan Aluminium

Hindalco Ind.,
Hirakud, FRP

Ordnance Factory,
Ambarnath

2nd Prize: JSW Steel Ltd.,
Bellary

2nd Prize: NALCO, Angul
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STEEL STATISTICS
An Overview of Steel Sector : Data provided by JPC
Global Scenario
• In January-July 2019, the world crude steel production reached 1083.95 million tonne (mt) and showed a growth of
4.6% over January-July 2018.
• China remained world's largest crude steel producer in same period (577.06 mt) followed by India (66.19 mt), Japan
(59.47 mt) and the USA (51.83 mt).
• World Steel Association has projected Indian steel demand to grow by 7.1% in 2019 while globally, steel demand has
been projected to grow by 1.3% in 2019. Chinese steel use is projected to show 1.0% growth in 2019.
• Per capita finished steel consumption in 2018 was 224.5 kg for world and 590.1 kg for China (Source: World Steel
Association). The same for India was 73.3 kg in 2018 (Source: JPC).
Note: World Steel Association report, Data Provisional
Domestic Scenario
• The Indian steel industry has entered into a new development stage, post de-regulation, riding high on the resurgent
economy and rising demand for steel.
• Rapid rise in production has resulted in India becoming the 2nd largest producer of crude steel during 2018, from its
3rd largest status in 2017. The country is also the largest producer of Sponge Iron or DRI in the world and the 3rd
largest finished steel consumer in the world after China & USA.
• In a de-regulated, liberalized economic/market scenario like India the Government's role is that of a facilitator
which lays down the policy guidelines and establishes the institutional mechanism/structure for creating conducive
environment for improving efficiency and performance of the steel sector.
• In this role, the Government has released the National Steel Policy 2017, which has laid down the broad roadmap
for encouraging long term growth for the Indian steel industry, both on demand and supply sides, by 2030-31.
The Government has also announced a policy for providing preference to domestically manufactured Iron & Steel
products in Government procurement.
Production
• India is currently the 2nd largest producer of crude steel in the world.
• In 2018-19, production of total finished steel ( alloy / stainless + non alloy ) was 101.287 million tonne (mt).
• Production of Pig Iron in 2018-19 was 6.414 mt, a growth of 11.9% over last year.
• India is the largest producer of Sponge Iron in the world. The coal based route accounted for 79% of total Sponge
Iron production (34.71 mt) in the country in 2018-19.
Indian steel industry : Production (in million tonne)
Category

2014-15

2015-16

2016-17

2017-18

2018-19

April- August 2019-20*

Pig Iron

10.23

10.24

10.34

5.73

6.41

2.56

Sponge Iron

24.24

22.43

28.76

30.51

34.71

15.34

Total Finished Steel^

104.58

106.60

120.14

126.85

101.29

43.51

Source : Joint Plant Committee; *prov.
^ Upto 2017-18, production of finished steel includes value added product

Demand - Availability
• Industry dynamics including demand-availability of iron and steel in the country are largely determined by market
forces and gaps in demand-availability are met mostly through imports.
• Interface with consumers exists by way of meeting of the Steel Consumers' Council, which is conducted on regular
basis.
• Interface helps in redressing availability problems, complaints related to quality.
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Steel Prices
• Price regulation of iron & steel was abolished on 16.1.1992. Since then steel prices are determined by the interplay
of market forces.
• Domestic steel prices are influenced by trends in raw material prices, demand-supply conditions in the market,
international price trends among others.
• As a facilitator, the Government monitors the steel market conditions and adopts fiscal and other policy measures
based on its assessment. Currently, GST of 18% is applicable on steel and there is no export duty on steel items.
• A Steel Price Monitoring Committee has been constituted by the Government with the aim to monitor price
rationalisation, analyse price fluctuations, and advise all concerned regarding any irrational price behaviour of steel
commodity.
• To avoid any distortion in prices in view of ad-hoc and rising imports, the Government had taken several steps
including raising import duty and imposed a gamut of measures including anti-dumping and safeguard duties on a
host of applicable iron and steel items. In a further move to curb steel imports, the Indian government banned the
production and sale of steel products that does not meet Bureau of Indian Standard (BIS) approval and to check the
sale of defective and sub-standard stainless steel products used for making utensils and various kitchen appliances, it
issued the Stainless Steel (Quality Control) Order, 2016 for products used in making utensils and kitchen appliances,
that will help filter imports of the metal.
Imports
• Iron & steel are freely importable.
• Data on import of total finished steel ( alloy / stainless + non alloy ) is given below for last five years and
April-August 2019-20 (prov.):
Indian steel industry : Import of Total Finished Steel (in million tonne)
Category

2014-15

2015-16

2016-17

2017-18

2018-19

April-August 2019-20*

Qty

9.32

11.71

7.23

7.48

7.83

3.45

Source : Joint Plant Committee; *prov.

Exports
• Iron & steel are freely exportable.
• India emerged as a net exporter of total finished steel in 2016-17 and 2017-18 but is currently a net importer.
• Data on export of total finished steel ( alloy / stainless + non alloy ) is given below for last five years and April-August
2019-20 (prov.):
Indian steel industry : Export of Total Finished Steel (in million tonne)
Category

2014-15

2015-16

2016-17

2017-18

2018-19

April-August 2019-20*

Qty

5.59

4.08

8.24

9.62

6.36

2.92

Source : Joint Plant Committee; *prov.

Levies on Iron & Steel
SDF levy : This was a levy started for funding modernisation, expansion and development of steel sector. The Fund,
inter-alia, supports Capital expenditure for modernisation, rehabilitation, diversification, renewal & replacement of
Integrated Steel Plants, Research & Development, Rebates to SSI Corporations among others. The SDF levy was
abolished on 21.4.94. An Empowered Committee has been set up to guide the R&D effort in this sector.
EGEAF: This levy started for reimbursing the price differential cost of inputs used for engineering exporters. Fund was
discontinued on 19.2.96.
Opportunities for growth of Iron and Steel in Private Sector
The New Industrial Policy Regime
The New Industrial policy opened up the Indian iron and steel industry for private investment by (a) removing it from
the list of industries reserved for public sector and (b) exempting it from compulsory licensing. Imports of foreign
technology as well as foreign direct investment are now freely permitted up to certain limits under an automatic route.
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Ministry of Steel plays the role of a facilitator, providing broad directions and assistance to new and existing steel
plants, in the liberalized scenario.
The Growth Profile
(i) Steel: The liberalization of industrial policy and other initiatives taken by the Government have given a definite
impetus for entry, participation and growth of the private sector in the steel industry. While the existing units are being
modernized/expanded, a large number of new steel plants have also come up in different parts of the country based on
modern, cost effective, state of-the-art technologies. In the last few years, the rapid and stable growth of the demand
side has also prompted domestic entrepreneurs to set up fresh greenfield projects in different states of the country.
Crude steel capacity was 142.24 mt in 2018-19, up by 3.1% over 2017-18 and India, which emerged as the 2nd largest
producer of crude steel in the world in 2018, as per data released by the World Steel Association, has to its credit, the
capability to produce a variety of grades and that too, of international quality standards.
(ii) Pig Iron: India is also an important producer of pig iron. Post-liberalization, with setting up several units in
the private sector, not only imports have drastically reduced but also India has turned out to be a net exporter of
pig iron. The private sector accounted for 91% of total production of pig iron (6.414 mt) in the country in
2018-19.
Sponge Iron: India, world's largest producer of sponge iron (2018), has a host of coal based units located in the
mineral-rich states of the country. Over the years, the coal based route has emerged as a key contributor and accounted
for 79% of total Sponge Iron production in the country. Capacity in Sponge Iron making too has increased over the
years and stood at 46.56 mt (2018-19).
*********

EVENTS CALENDAR 2019-2020
November’19
13th – 16th
International Symposium on “Advanced Materials for Industrial and Societal Applications” , 57th National Metallurgists’
Day (Under the aegis of Government of India, Ministry of Steel) and 73rd Annual Technical Meeting of IIM, organized
by IIM Trivandrum Chapter in association with Kalpakkam, Chennai, Trichy & Coimbatore Chapters at Hotel Samudra &
Hotel Uda Samudra, Thiruvananthapuram.
Convener : Dr P Ramesh Narayanan, convener@iimnmdatm2019.org
February’20
6th – 7th
Tata Steel and CSIR-NML, in association with the Jamshedpur Chapter of Indian Institute of Metals, is organising an
International Conference on “Steelmaking and Casting – Sustainable Technology and Practices” (SMCSTP 2020) at
Jamshedpur.
Website : www.smcstp2020.com
21st – 23rd
10th International Conference on Materials Processing and Characterization organized by IIM Mathura Chapter.
Website: www.icmpc.com
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