


A pioneering steel alloy matrix developed in India. This steel was used to make the 
famed Damascus swords. Produced by the Tamils of the Chera Dynasty, the finest steel of 
the ancient world was made by heating black magnetite ore in the presence of carbon in a 
sealed clay crucible kept inside a charcoal furnace.

Wootz Steel
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Customer Satisfaction Evaluation Index and Feedback
100% of our customers recommended us for providing R&D Services 

“First time applied USIMPAC software in Tata Steel to 
understand the performance of crushing plant. Lot of 
simulations lead to selection of optimum condition which 
was recommended for the plant trial. Plant trials showed 
reduction in recirculation by 35-40% and hence energy 
and other operating cost savings were also realised. 
Concerned scientists commitment in the project was 
encouraging. Overall experience in the project was 
excellent. (SSP 1065)

- Tata steel Pvt. Ltd., Jamshedpur 

“Its a pleasure to work with Team NML. NML team is too 
cooperative and supportive. We wish to work in future with 
NML. (SSP 1133)

- Bajaj Electricals Ltd., Mumbai

“Very good experience. (CLP 0179)

“Project was not commissioned to realize financial 
benefits. It was for R&D. (CLP 0148)

“Good work done. (CLP 0171)

“It was good project and good experience to work with 
NML experts, very good.(CLP 0182)

“Very good. (CLP 0146)

“Very good experience working with CSIR-NML. (CLP 0178)

“Nice work. (CLP 0136, CLP 0137, CLP 0162)

“It was different kind of project with NML and Dr. Beena 
understood the requirements well and conceptualized the 
system nicely. The system can be further improved. (CLP 0186)

- Tata steel Pvt. Ltd. Jamshedpur
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“I am super excited to work with Dr. Sahu and the team. 
State of the art machinery exists, but unless there is a cost 
effective model, there will be poor utilization of the same 
by startups and MSMEs, which in a way form the backbone 
of innovation. The commitment towards customer 
satisfaction of the group makes me wonder at times, why 
did I not come here earlier. Technology is very good, but the 
market is not accepting the product as yet. We are trying to 
figure out a way to market the product. Please have 
incubation facility, so that we can set up in the same facility 
and more importantly, the state of the art testing facilities 
can be made available to us for virtually free of cost, so that 
there is a win-win situation for both the lab and the 
startups. (SSP 1048)

– Teyasi Innovations, Jamshedpur 

“Nice experience to work with CSIR-NML. (SSP 1038)

- Boeing Company, WA 

“Excellent ! Enjoyed working with the personnel of the 
projects involved. (SSP 0811)

- Indian Oil Corporation Ltd., Faridabad 

“Overall satisfied with the service provided. (SSP 1064)

- Mangalore Refinery & Petrochemical Ltd. 

“Good experience to work with CSIR-NML. Looking 
forward  to more technology transfers. (SSP 0915)

- Mahashrya chemicals Pvt. Ltd., Odisha 

“Limitation of accelerated creep approach for condition 
monitoring was observed in the project. For some realistic 
data, the time need to be increased, otherwise the 
evolution of microstructure would be quite different from 
the real condition in field. This aspect to be taken care of in 
future otherwise results would not be realistic. (CLP 0117)

- NTPC Ltd. 

“Excellent job done. (SSP 1110)

- Wonder Cement Ltd. 

“The team worked efficiently to complete all the project 
tasks initially envisioned. The analysis provided was very 
useful. The laboratory has expertise in the field. (CLP 0177)

- Tata Steel Head Rolling Technology, Jamshedpur

“Satisfied with the work done. (SSP 1128)

- Tata Steel R&D Division 

“Good. More focus should be there on timely completion. 
(SSP 1121)

- Bharat Petroleum Corportion limited, Kochi 

“Very satisfied”. (SSP 1062)

- Starwire India Limited, Haryana 

“Collaboration with NML enabled the joint UK-India 
funded research to progress. Whilst no additional financial 
benefit accrued from the research to our industrial 
partners, new knowledge was developed. (SSP 0971)

- Primetals Technologies Limited, UK 
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Patent Applications Filed: 2018-19
SN NML Ref No Title Inventors Assignee

1 PAT-0529/2018/IN A process for the production of D.Paswan, M.Malathi, 
higly metallized DRI from mill D.Bandyopadhyay, M.Madan, CSIR
scale & lean grade non-coking coal A.Ammasi and S.Thatoi
in tunnel kiln

2 PAT-0530/2018/IN A process for the production of ferric K. K. Sahu, D. Mishra, S. Agarwal and
sulphate and silica powder from  Archana Agrawal CSIR
copper slag

3 PAT-0531/2018/IN Hot-dip Al-Si-Mg-Cu-Sc coating on steel Mahesh Gulab Walunj, Gopi Kishor 
sheet with excellent in corrosion Mandal, Suman Kumari Mishra,  Tata Steel & 
resistance as well as hot forming Vikas C Srivastava, CSIR
application and process for the Lokesh Chandra Pathak, Rajesh Pais
production thereof

4 PAT-0533/2018/IN A cost effective, on-line smart sensing Tarun Kumar Das, Chandan Dutta*, CSIR
system for defect detection and Alok Kumar*, Arpita Ghosh, 
identification in high end wires drawn Sushil Kumar Mandal  and 
at high speed Sarmishtha Palit Sagar

5 PAT-0534/2018/IN Electro deposited ceramic coating for Mahesh Gulab Walunj, Lokesh 
hardware submerged in hot dip Chandra Pathak, Himanshu Bapari CSIR
galvanizing bath and process of 
electrodeposition

6 PAT-0535/2018/IN A process for recovering zinc as zinc R. Choudhari, S. Sinha, D. Mishra, CSIR
phosphate and other valuable products S. Shekhar, K. K. Sahu, A. Agrawal  
from zinc dross

7 PAT-0536/2018/IN A process for the production of Shyamal Kumar Maity, 
gadolinium metal from gadolinium Mallarouth Chandra Shekhar, CSIR & 
chloride by electrolysis Parvesh Kumar Dhawan, Jayant Konar, IGCAR 

Bandi Prabhakara Reddy,
Suddhasattwa Ghosh

8 PAT-0537/2018/IN A environment friendly nickel Charu Singh, Raghuvir Singh and
electroplating process on magnesium  Shashi Kant Tiwari  CSIR  
alloy in non-aqueous bath

9 PAT-0538/2018/IN A process for direct production of low Navneet Singh Randhawa, 
and medium carbon ferromanganese Rajesh Kanyut Minj, Satadal Ghorai, CSIR  
in electric arc furnace Sandip Ghosh Chowdhery,

Krishna Kumar, Deo Prakash Singh, 
Manoj Humane, Jay Narayan Patel

10 PAT-0539/2018/IN A process for the recovery of high pure S.K. Sahu, Aarti Kumari and CSIR  
terbium oxide from phosphor powder Swati Pramanik  
of waste fluorescent lamps

11 PAT-0541/2018/IN A process for quality enhancement of Saswati Chakladar, Sanchita Chakravarty, CSIR
heat altered coal using micronization Sanjay Kumar, T C Alex,    
and oil agglomeration Ashok K Mohanty



CSIR-National Metallurgical Laboratory, Jamshedpur194

SN NML Ref No Title Inventors Assignee

12 PAT-0542/2018/IN A process for the recovery of potash and Saurabh Shekhar, Shivendra Sinha, 
high pure iron oxide from iron rich Devabrata Mishra, Kamala Kanta Sahu, CSIR  
glauconitic clay Archana Agrawal

13 PAT-0543/2018/IN An electrolytic process for the production Sanjay Prasad, Shyamal Kumar Maity, 
of zinc powder from zinc dross Aarti Kumari And M. Chandra Shekhar CSIR

14 PAT-0544/2018/IN Universal hot dip galvanizing process for Mahesh Gulab Walunj, 
steels using prior sol-gel dip coating Shashi Kant Tiwari, CSIR

Lokesh Chandra Pathak

15 PAT-0545/2018/IN Heating Assembly (I) Ranjan Kumar Sahu, M Madan, Bajaj 
V Rajinikanth, Nimai Haldar, Electricals 
Himanshu Bapari Ltd & CSIR

16 PAT-0546/2018/IN Heating Assembly (II) Ranjan Kumar Sahu, M Madan, Bajaj 
V Rajinikanth, Nimai Haldar, Electricals 
Himanshu Bapari Ltd & CSIR

17 PAT-0547/2018/IN A process for the preparation of high Premkumar Murugaiyan, CSIR 
induction Fe-based amorphous and Rajat Kumar Roy, Ashis Kumar Panda,   
nanocomposite alloy strip Amitava Mitra

18 PAT-0551/2018/IN An advanced auxiliary cold chamber for B. Ravi Kumar and Nimai Halder Tata Steel 
an annealing simulator Ltd & CSIR

19 PAT-0552/2019/IN An Air Generating System For Improved Shobhana Dey and Ratnakar Singh CSIR
Performance Of Column Flotation Cell

Copyrights Filed

Reference Title (Authors) Year
Number

C108 An Informational Management System for managing research support group activities
(Authors: Beena Kumari, A.Upadhyay, S.K.Pal, A.Mitra and S.K.Mandal) 2018

C107 A web-based information system to manage customer satisfaction evaluation & feedbacks
(Authors: Beena Kumari, S.K.Pal, A.Upadhyay and A.Mitra) 2018

C106 NEURAL_HYDROCYCLONE-A model based artificial neural network code to characterize 
solid-liquid separation behaviour of a dewatering hydrocyclone
(Authors: Suchandan K Das and Sunati Mohanty) 2018

C105 Microstructure Atlas of P91 Steel
(Authors: Rajat Kumar Roy, Avijit Kumar Metya, Ashis Kumar Panda, Mainak Ghosh, 
Sarmishtha Palit Sagar, Swapan Kumar Das, Jaganathan Swaminathan, and Amitava Mitra) 2018

C104 Microstructure Atlas of P22 Steel
(Authors: Rajat Kumar Roy, Avijit Kumar Metya, Ashis Kumar Panda, Mainak Ghosh, 
Sarmishtha Palit Sagar, Swapan Kumar Das, Jaganathan Swaminathan, and Amitava Mitra) 2018

C103 NEURAL_NANOBAINITE_MECH - A model based multi-input-multi-output (MIMO) 
artificial neural network code to predict mechanical properties of nanobainitic steel.
(Minal Shah and Suchandan K Das) 2018

C101 NEURAL-NANO-BAINITE LATH - an artifical nerual network code to estimate the bainite lath 
thickness in silicon rich steels
(Minal Shah and Suchandan K Das) 2018
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1 Adeleke, AA;  Odusote,  JK;  Ikubannai,  P.P.;  Lasode, O.A.;  Agboola, O.O.; Ammasi, A. and Ajao, K.R. (2018) DATA IN 
BRIEF 21 pp1552_ 1557

2 Adeleke, AA; Odusote, JK; Dayanand, D; Lasode O.A.; and Malathi, M.(2018) J O U R N A L  O F  C H E M I C A L  
TECHNOLOGY  AND METALLURGY 54 (2) pp 274_285

3 Adhikary, M; Chakraborty, A; Das, A; Venugopalan, T; Kumar, BR (2018) MATERIALS SCIENCE AND ENGINEERING A-
STRUCTURAL MATERIALS PROPERTIES MICROSTRUCTURE AND PROCESSING 736  pp 209_218

4 Akcil, A; Akhmadiyeva, N; Abdulvaliyev, R; Abhilash; Meshram, P(2018) MINERAL PROCESSING AND EXTRACTIVE 
METALLURGY REVIEW 39 (3) pp 145_151

5 Akhtar, M; Khajuria,  A; Sahu, JK;  Swaminathan,  J; Kumar,  Rajneesh;  Bedi, R; Albert, SK (2018) APPLIED NANO 
SCIENCE 8 (7) pp1669_1685

6 Alhozaimy, A; Hussain, RR; Al-Negheimish, A; Singh, JK; Singh, DDN(2018) ACI MATERIALS JOURNAL 115 (6) pp935-944

7 Anand, KK; Mahato, B; Haase, C; Kumar, A; Chowdhury, SG(2018)MATERIALS SCIENCE AND ENGINEERING A-
STRUCTURAL MATERIALS PROPERTIES MICROSTRUCTURE AND PROCESSING 711 pp 69_77

8 Badhirappan, GP; Nallasivam, V; Varadarajan, M; Leobeemrao, VP; Bose, S; Venugopal, E; Rajendran, S; Angleo, PC 
(2018) JOURNAL OF NANOSCIENCE AND NANOTECHNOLOGY18(7) pp  4534_4543

9 Bagui, S; Laha, K; Mitra, R; Tarafder, S (2018) MATERIALS RESEARCH EXPRESS 5 (11) pp 116-515 

10 Bakshi, S Das; Sinha, D; Chowdhury, SG (2018) MATERIALS CHARACTERIZATION142 pp144_153

11 Bakshi, S Das; Sinha, D; Chowdhury, SG; Mahashabde, VV (2018) WEAR 394 pp 217_227

12 Bansal, GK; Madhukar, DA; Chandan, AK; Ashok, K; Mandal, GK; Srivastava, V (2018) MATERIALS SCIENCE AND 
ENGINEERING A-STRUCTURAL MATERIALS PROPERTIES MICROSTRUCTURE AND PROCESSING 733 pp 246_256

13 Bansal, GK; Rajinikanth, V; Ghosh, C; Srivastava, VC; Kundu, S; Chowdhury, SG (2018) M E TA L LU R G I C A L  A N D  
MATERIALS TRANSACTIONS A-PHYSICAL METALLURGY AND MATERIALS SCIENCE 49 A (8) pp 3501_3514

14 Barat, K; Ghosh, M; Sivaprasad, S; Kar, SK; Tarafder, S(2018) METALLURGICAL AND MATERIALS TRANSACTIONS A-
PHYSICAL METALLURGY AND MATERIALS SCIENCE49A(10) pp 5211_5226

15 Barat, K; Sivaprasad, S; Kar, S; Tarafder, S (2018) JOURNAL OF TESTING AND EVALUATION 46 (6) pp 2521_2539

16 Bose, S; Pathak, LC; Singh, R (2018) APPLIED SURFACE SCIENCE4 33 pp 1158_1174

17 Cao, B.; Shaeffer, M.; Cadel, D; Ramesh, K.T. and Prasad, Sanjay (2018) JOURNAL OF DYNAMIC BEHAVIOR OF 
MATERIALS  4 (1) pp 6_17

18 Chakrabarty, S; Mandal, S; Biswas, S; Pramanick, AK; Ray, M; Hossain, SM (2018) IEEE TRANSACTIONS ON DEVICE 
AND MATERIALS RELIABILITY 18 (4) pp 620_627

19 Chalavadi, G and Singh, R K and Singh, R and Sharma, Mamta and Rath, R K and Mukherjee, A K (2018)
INTERNATIONAL JOURNAL OF COAL PREPARATION AND UTILIZATION pp 1_14

20 Chattopadhyay, S; Anand, G; Chowdhury, SG; Manna, I (2018) MATERIALS SCIENCE AND ENGINEERING A-
STRUCTURAL MATERIALS PROPERTIES MICROSTRUCTURE AND PROCESSING 734 pp 139_148

SCI- Publications
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21 Chidambaram, S; Ashok, K; Saravana Kumar, R. and Karthik, V(2018) IOP CONFERENCE SERIES : MATERIALS 
SCIENCE AND ENGINEERING 377  pp 12004 

22 Das, Arpan (2018) INTERNATIONAL JOURNAL OF DAMAGE MECHANICS 27 (2) pp 218_237

23 Dey, Rima; Tarafder, S; Sivaprasad, S (2018) MECHANICS OF MATERIALS 122  pp 58_68

24 Dey, Sushmita; Roy, RK; Mallick, AB; Mitra, A; Panda, AK (2018) MATERIALS TODAY COMMUNICATIONS17 pp 140_143

25 Dhal, B.; Abhilash; Pandey, B.D. (2018) SUSTAINABLE ENVIRONMENT RESEARCH 28 (6) pp289_297

26 Dutta, Deblina; Kumari, A; Panda, R; Jha, S; Gupta, D; Goel, S; Jha, MK(2018) SEPARATION AND PURIFICATION 
TECHNOLOGY 200 pp 327_334

27 Dutta, Deblina; Panda, R; Kumari, A; Goel, S; and Jha, MK (2018) SUSTAINABLE MATERIALS AND TECHNOLOGIES
17 pp 00066_

28 Dutta, Madhulika and Khare, Puja and Chakravarty, S and Saikia, Durlov and Saikia, Binoy K (2018)
INTERNATIONAL JOURNAL OF COAL SCIENCE & TECHNOLOGY 5 (3) pp 265_281

29 Dutta, Siuli and Panda, Ashis K and Mitra, Amitava and Chatterjee, Subrata and Roy, Rajat K (2018) A D VA N C E D  
MATERIALS RESEARCH1148 pp187_192

30 Ghosh, Rachit; Sagar, SP; Kumar, A; Gupta, SK; Kumar, S (2018) JOURNAL OF BUILDING ENGINEERING16 pp 39 - 44

31 Guguloth, K; Mitra, R; Chowdhury, SG; Swaminathan, J (2018) MATERIALS SCIENCE AND ENGINEERING A-
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32 Guguloth, K; Roy, N(2018)MATERIALS CHARACTERIZATION 146 pp 279_298

33 Gupta, SK; Pandey, KN; Kumar, R (2018) INTERNATIONAL JOURNAL OF MATERIALS & PRODUCT  TECHNOLOGY 56
 (3)  pp  253_270
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