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My talk is about

• Design, development and features of Indian
Materials Database

• I will start with how growth in Information
technology has made scientific databases
useful to humanity

• Why we are the right people to do this activity
and how we are going to sustain it
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Inspirations to Indian Material Database

• Large source of Data on Creep, Fatigue, Tensile, Fracture
and corrosion properties on different structural materials
have been generated in Indian Laboratories to provide
vital data needed for power, space and chemical
industries

• Scientist and engineers should know about latest
updates of the data generated by National Laboratories

• A large scope for industries to use this data

• Building and verifying theoretical models and
development of new materials

• Reducing energy demand through avoidance of sample
materials, chemicals, experiments: Eventually help in
reducing global warming



Indian Material Database

• World over , the websites for Material and Metallurgy
are PDF, Excel or Word files. We felt if already
published data from Indian laboratories can be given in
database form ,it can be queried. Applications like data
mining can be done on them .

• Indian Material Database should become a forum for
fusion of data from industry, public, private sectors
and research centres in India and then one day the
world.

• The efforts on the formation of Indian database are to
be in parallel and in synergy with rest of the world for
our own industrial growth



Indian Materials Database - Features

• Development of a Database schema
– Fast Access
– Easy Transportation and further analysis

• Quality Data
– Published experimental data

• Development of Ontology Data

• Exchangeable Data
– This was achieved by generating every displayed page

as XML Page



Data Classification in the database



Indian Materials Database

• Materials in the database can be searched through
Materials class, type, Properties, environmental
conditions, source of data etc

• Selecting an appropriate data modeling technique
forms the foundation for the successful deployment
of such a data, since it describes how data is to be
represented and accessed.

• Dimensional database model of data ware housing is
chosen



Dimensional Tables

• Dimensional modeling is the name of a logical design
technique used for data warehouses. It presents the
data in a standard, intuitive framework that allows
for high-performance access.

• The dimensional modeling aims to implement a
database that eases user navigation and enhances
query performance.

• In this model, the "dimensions" of the data are the
terms of reference, by which retrievals are done. In
our case the dimensions are Materials class,
Property and Source

• The data to be retrieved are collapsed into one or
more "fact tables", related to each of the
dimensions.



Fact Table

Material id Fk
Property id Fk
Source id Fk

Test Id Fk
Types of DataSource

Source Id –Pk
Journal

Year
Authors

Title
Organisation

Test specs

Test Id –Pk
History

Standards
Test conditions
(annealing,cold

work etc)
Chemical

composition

Materials

Material ID – Pk
Material Class
Material Type

Property

Property Id Pk

Property type
Property subtype

Sensitisation Data
testid

Time to sensitise
Temperature

Dimensional Data Model of Indian Materials Database



Indian Materials Database-IMDB
National Project

• Data collection, Database Design & Website
development would be the responsibility of the
Indira Gandhi Centre for Atomic Research, India

• Funded by Department of Science & Technology

• Website hosted by National information Centre

• Participated (Data given) by twenty premier
institutes of India



Conclusion

• Database developed is sustainable as University
Consortium and Leading Research Institute
(Government organisation) will own the database
and provide financial and manpower support for its
maintenance

• Soon Industries will be invited for participation

• Website is waiting web application security
certification for hosting on the web



Thank you
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Material Class

• Austenitic Stainless Steel

• Ferritic Steel

• Nickel

• Titanium Alloys

• Zirconium Alloys



Metallurgical Variables



Material types







Material Properties

Mechanical Property

Tensile

Creep

Fatigue

Characterisation of Material

Corrosion Properties

Hardness

Fracture Toughness

Creep Crack growth

Fatigue Crack growth

Low Cycle Fatigue

Creep Fatigue Interaction

Thermo Mechanical Fatigue

























Quality

• Generation of data based on recognised
standard test methods

• Tests repeated for reliability

• Published experimental data (already peer
reviewed)



Ontology

• Materials Property and its data environment
(is an essential information for the material
and its product)

• It is necessary to communicate the
information about the meaning of these
properties and their values efficiently and
without ambiguity



Ontology Data
Material Class

Material Type

Material Property

Chemical Composition

Material History

Material Standard

Material Source
Journal name, Year of Publication, Authors, Title



Indira Gandhi Centre for Atomic
Research -IGCAR

• Indira Gandhi Centre for Atomic Research
(IGCAR) is a part of Department of Atomic Energy

• We have a very strong Materials wing

• Already we have VAMAS database, Thermo calc
materials database for dynamic phase diagrams
at any point in time etc

• We felt the materials developed, experiments
conducted in IGCAR and other premier institutes
of India should be made into a database



National Informatics Centre

• National Informatics Centre (NIC) is a
premiere S & T institution of the Government
of India, established for providing

e-Government / e- Governance Solutions
adopting best practices, integrated services
and global solutions in Government Sector.



Department Of Science & Technology

(An autonomous body)

– Objective is to promote new areas of Science &
Technology and to play the role of a nodal
department for organising, coordinating and
promoting S&T activities in the country.



Department Of Science & Technology

• Department Of Science & Technology

(An autonomous body)

– Objective is to promote new areas of Science &
Technology and to play the role of a nodal
department for organising, coordinating and
promoting S&T activities in the country.



Navigation Menu of Material Database

Data on a Material

Material types

Material conditions while testing

Material Properties

Data on a Property

Property of different Materials

Source of Data

Data from an Organisation

Published in Journal/Conference

Author

Type of Data

Tabular Data

Graphical Data

Microstructure Images

Year of Publication



Data Ware House

• Data warehouse is the term used for a computer
database which is the collection and storage of data
from multiple and usually varied sources into one
comprehensive and easily manipulated database.

• This collection is then used to manage information
efficiently, analyze the collected data and perform
data mining for deducing new information.



Scientific Research
• Recent achievements in information technology have

changed the way scientific research is being carried
out.

• Scientific data has been one of the key components
that have propelled the growth of science and
technology.

• Scientific databases are the liaison between Science
& Humanity

– Weather predictions ,Health care, Agricultural databases

– Databases on Biodiversity in an area etc
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