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Dr. Placid Rodriguez Memorial Lecture - 2026

           Dr.  Placid Rodr iguez, born in Qui lon,  Kerala on October 5,  1940, obtained his
B.Sc.from Kerala Universi ty,  B.E.(Metal lurgy) f rom the Indian Inst i tute of  Science,
Bangalore,  M.S. f rom Universi ty of  Tennessee, USA, Ph.D. f rom I ISc and MBA from
IGNOU. He jo ined the Department of  Atomic Energy in 1960 and moved to The Indira
Gandhi Centre for  Atomic Research, ( then known as Reactor Research Centre) in 1974.
He establ ished one of  the leading metal lurgical  research laboratory at  Kalpakkam. He
was Director of  IGCAR, Kalpakkam from 1992 to 2000. Subsequent ly he served as the
Chairman, Recrui tment and Assessment Centre,  DRDO, Delhi  and Raja Ramanna Fel low
and AICTE-INAE Dist inguished Vis i t ing Professor at  I IT,  Madras.
             Dr.  Placid Rodr iguez had an exemplary career of  four decades, leading research
in metal lurgy,  mater ia ls development for  fast  reactor programme of our country,  shaping
up human resources in defence programme and academic inst i tut ions.  Dr.  Placid
Rodriguez has been a member of  Edi tor ia l  Board of  several  reputed internat ional  journals
in Metal lurgy and Mater ia ls Science and was the Chief  Edi tor  of  Transact ions of  The
Indian Inst i tute of  Metals.  Dr.  Placid Rodr iguez served as the President of  many leading
nat ional ,  professional  inst i tutes.  Dr.  Placid Rodr iguez has been a recipient of  many
nat ional  and internat ional  awards. He has been a Fel low of  many prest ig ious Academies
of our country.
            Dr.  Placid Rodr iguez passed away in Chennai on 31st August,  2008.

P r e v i o u s  P l a c i d  R o d r i g u e z  M e m o r i a l  L e c t u r e s  h a v e  b e e n  d e l i v e r e d  b y

P r o f .  A t u l  C h o k s h i ,  I n d i a n  I n s t i t u t e  o f  S c i e n c e ,  B a n g a l o r e  ( 2 0 0 9 )

P r o f .  S e e r a m  R a m a k r i s h n a ,  N a t i o n a l  U n i v e r s i t y  o f  S i n g a p o r e  ( 2 0 1 0 )

D r .  S r i k a n t h ,  D i r e c t o r ,  N M L ,  J a m s h e d p u r . ( 2 0 1 1 )  

P r o f .  B . S .  M u r t y ,  I I T  M a d r a s ,  C h e n n a i  ( 2 0 1 2 )

P r o f .  I n d r a n i l  M a n n a ,  D i r e c t o r ,  I I T  K a n p u r  ( 2 0 1 3 )

D r .  A m o l  A .  G o k h a l e ,  D i r e c t o r ,  D M R L  H y d e r a b a d  ( 2 0 1 4 )

D r .  G .  K .  D e y ,  A s s o c i a t e  D i r e c t o r ,  M a t e r i a l s  G r o u p ,  B A R C ,  M u m b a i  ( 2 0 1 5 )

D r .  A . K .  B h a d u r i ,  D i r e c t o r ,  I G C A R ,  K a l p a k k a m  ( 2 0 1 6 )

D r .  U .  K a m a c h i  M u d a l i ,  C h a i r m a n  &  C h i e f  E x e c u t i v e ,  H W B ,  M u m b a i  ( 2 0 1 7 )

D r .  S a m i r  V .  K a m a t ,  D i r e c t o r  G e n e r a l ,  ( N a v a l  S y s t e m s )  D R D O ( 2 0 1 8 )

S h r i .  S .  S o m n a t h ,  D i r e c t o r ,  V S S C ,  I S R O ,  T r i v a n d r u m  ( 2 0 1 9 )

D r .  S u r y a  R .  K a l i d i n d i ,  G e o r g i a  I n s t i t u t e  o f  T e c h n o l o g y ,  A t l a n t a ,  U S A  ( 2 0 2 0 )

D r .  B .  V e n k a t r a m a n ,  D i r e c t o r ,  I G C A R  K a l p a k k a m  ( 2 0 2 1 )

D r .  D e b a s h i s h  B h a t t a c h a r j e e ,  T A T A  S t e e l  ( 2 0 2 2 )

D r .  K o m a l  K a p o o r ,  C h a i r m a n  &  C h i e f  E x e c u t i v e ,  N F C ,  H y d e r a b a d  ( 2 0 2 3 )

D r .  S . K . J h a ,  C h a i r m a n  &  M a n a g i n g  D i r e c t o r ,  M I D H A N I ,  H y d e r a b a d  ( 2 0 2 4 )

D r .  R a g h v e n d r a  T e w a r i ,  D i r e c t o r ,  M a t e r i a l s  G r o u p ,  B A R C ,  M u m b a i  ( 2 0 2 5 )

About PRML



    Dr K Balasubramanian, graduated from the Indian Inst i tute of  Technology ( I IT),  Kanpur,
India wi th a B. Tech in Metal lurgical  Engineer ing in 1982. He proceeded to the School  of
Mater ia ls Science and Engineer ing at  McMaster Universi ty,  Canada to pursue a direct  PhD on
being awarded the ALCAN fel lowship.He special ized in thermodynamics of  Mater ia ls and
Thermo-kinet ics of  processes, process development and opt imizat ion dur ing his doctoral
research. He cont inued research and teaching at  McMaster t i l l  1990. 
     Dr Bala returned to India in 1990 to take up the opportuni ty and chal lenge of  set t ing up a
unique Mater ia ls Tech Centre in India cal led the NFTDC, the Nonferrous Mater ia ls Technology
Development Centre.  Dr Bala the technical  and managerial  leadership for  th is unique R & D
inst i tut ion which is a sel f - f inancing centre and only one of  i ts  k ind in India as non-grant in aid
autonomous R & D inst i tut ion under GOI.  He rendered NFTDC as a Technology Centre which
is mult i -d iscipl inary knowledge domain inst i tut ion to undertake complex technology
development endeavors as interdiscipl inary projects involv ing both knowledge creat ion
(scient i f ic  know-why) and knowledge integrat ion ( technical  knowhow) over TRL 3 to 8
Spectrum. He brought in knowledge expert ise in development of  advanced mater ia ls,
innovat ive processes on the one hand and but also mechanical  design, analysis,  e lectronics,
instrumentat ion and control  leading to component and systems development & integrat ion on
the other which made NFTDC a one of  i ts  k ind inst i tut ions in Technology Space.  He has been
serving as i ts f i rst  d i rector for  the last  27 plus years and is cont inuing in that  posi t ion.  
    Dr Bala’s research interests in the last  40 years span into end-to-end Technologies
mater ia ls,  processes and appl icat ion engineer ing.  He is known for his research on ( i )
Innovat ive Processes and Advanced Mater ia ls;  ( i i )  Product and Technology Developments in
End-to-End Solut ion Paradigms up to plant level ;  ( i i i )  Interdiscipl inary R&D, Knowledge
Integrat ion and Knowledge Management;  ( iv)  Pattern Recogni t ion and Complexi ty in
Organizat ional  Systems Behaviour;  (v)  R & D Pol icy.
    Dr Bala has set up many centres of  excel lence as in ( i )  CoE for advanced mater ia ls &
processes; ( i i )  CoE for Engineer ing Design and Manufactur ing (aerospace, aeronaut ical  &
biomedical) ;  ( i i i )  CoE for Electr ic Vehic le Technologies;  ( iv)  CoE for Biomedical  Devices and
(v) CoE for Mater ia ls and Energy Devices.  Dr Bala and his team at NFTDC were responsible
for conceiv ing and render ing many advanced mater ia ls for  cryo engine development for  the
Chandrayan, Mangalyan and Gaganyan missions. Present ly,  he is leading projects in nat ional
programs on Cri t ical  Mater ia ls (NCMM), Hydrogen systems, Cr i t ical  Mater ia ls,  Electr ic
Vehic les including the India’s f i rst  Rare Earth magnet plant.
     Dr Balasubramanian has been given the dist inguished scient ist  grade, being one of  the
youngest then with that  honour in the country.  He has publ ished over 100 papers in
internat ional  journals,  and has guided many for PhDs in mater ia ls,  processes, pattern
recogni t ion,  knowledge management and reconstruct ive surgery which are of  interdiscipl inary
nature.  He has won many awards and laurels for  h is contr ibut ion to Science and Technology.
Br ief  Above al l ,  Dr Bala is an inst i tut ion bui lder and has trai l  b lazed and demonstrated a l ive
and working model of  an autonomous, sel f - f inancing R & D inst i tut ion.  Recent ly Dr
Balasubramanian (2026) has been conferred Padma Shri  in Science & Engineer ing category
for his contr ibut ions in nat ional  missions and inst i tut ion bui ld ing to cater to high technology
endeavours.
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Abstract

Padma Shri. Dr. K. Balasubramanian 

NFDTC, Hyderabad

Distinguished Scientist & Director 

     H igh Heat  F lux (HHF) components are cruc ia l  funct ional  members in
aeronaut ica l  and aerospace (Cryo engine -  Launch Vehic le) ,  fus ion reactor  ( ITER)
appl icat ions.  They fa l l  under  three categor ies,  namely ( i )  engine components,  ( i i )
leading edge or  f rame components and ( i i i )  f ront  wal l  p lasma fac ing components
( ITER).  Engine components in  a i rcraf t  have been dominated by n icke l  base super
a l loys and of  la te  a few ceramic composi te  mater ia ls  have made foray in  to  th is
se lect  appl icat ion space.  Engine components in  aerospace systems have been
based on advanced h igh s t rength-h igh conduct iv i ty  copper  based a l loys as thrust
motors for  both launch vehic le  and sate l l i te  pos i t ion correct ion (s teer ing engines) .
The f rame and leading edge st ructures are very d i f ferent  for  aeronaut ica l  and
aerospace systems.  In  the case of  former,  a lumin ium a l loys have been the
mainstay.  For  hyper  sonic  f l ight  systems,  act ive cooled a lumin ium and t i tan ium
al loys a long wi th  carbon /carbon composi tes are the candidate mater ia ls  for  making
components to  wi thstand heat  f lux at  mach 2.5 and above. In  the case of  aerospace
systems,  par t icu lar ly  the re-ent ry  systems such as space shut t le ,  the need for
thermal  barr ier  and ox idat ion res is tant  t i les  are paramount .  The so lut ions are in
h igh ly  porous ref ractory  mater ia ls  such as s i l ica t i les  and carbon based mater ia ls
for  nose cones.  
        P lasma fac ing components ( ITER) compr ise of  re f ractory  meta l  (W) or  C/C
t i les super imposed on h igh thermal  conduct iv i ty  copper  a l loys wi th  in ter face layers
serv ing as large area bonding systems.These components have to  wi thstand more
than 15-20 MW/sqm heat  f lux in  neutra l  beam in ject ion l ines as wel l  as ext ract  par t
o f  the heat  f rom d iver ter  segments.
       Th is  lecture wi l l  d iscuss the des ign and process ing of  mater ia ls  such as
advanced copper  a l loys,  nano-porous tungsten and sur face engineer ing of  carbon
mater ia ls .   The process ing of  these mater ia ls  are fa i r ly  complex and mater ia ls  to
components graduat ion is  the key to  successfu l  development .  These mater ia ls  and
thei r  in t r ins ic  s t rength vs thermal  proper t ies in  terms of  h igh thermal  conduct iv i ty  or
h igh thermal  res is tance together  wi th  sur face modi f icat ion for  ox idat ion res is tance
wi l l  be e luc idated in  terms of  mater ia ls  des ign,  process des ign and process –
product  in tegrat ion and opt imizat ion.
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