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Abstract: Database as one important research direction of materials genome initiative (MGI) has a meaningful role in the
accelerated design of material. The material database was gradually developed worldwide since 1970s, and then a huge num-
ber of offline and online databases have been built up until now on. The basic function of early database is to store, manage
and search data. With the concept of MGI put forward, material database begins to focus on a lot of advanced functions, such
as data sharing, automatic collection and data output. Intelligent design platform for material based on the material database
has been developed by online integrated computing software or program and data analysis software. Data mining is a process
to find the valuable knowledge from the database without considering the complex mechanism of physics and chemistry. It
plays an important role in material design in database or small data set. Data mining has been widely applied to the prediction
and optimization of material properties, defects or quality prediction and production monitoring, recognition of microstruc-
tures. In future, the material database and data mining technology will be integrated tightly to satisfy the requirements of the
integrated computing and intelligent material design.
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Table 1 International famous online databases of material science!”!

Database Country Setup time Field/Content

A searchable material proper-
ties database, including ca.
59 000 materials: thermo-
plastic and thermoset poly-

mers, metals ( aluminum,

Mid-

MatWeb USA 1990s

cobalt, copper, lead, mag-
nesium, nickel, steel, su-
peralloys, titanium and zinc
alloys) , ceramics, semicon-
ductors, fibers and other en-

gineering materials

One largest online database for
. metallic material properties,

Switzerland . . .

Total including ca. 15 million property

. (Key to 1999

Materia records for over 350 000 me-
Metals AG) . .

tallic and also non-metallic

materials

One largest online material
database, including 17 data-
bases: structural materials
database ( creep, fatigue,
corrosion, strength, micro-
structure data), engineering
database ( CCT diagram,

etc.) , and database for su-

Japan

NIMS (NIMS)

2001

peralloys, non-metallic mate-
rials, and physical properties
( phase diagram, diffusion
data, etc.)

Database only for steel, in-
cluding more than 70 000

standards and steel brands of

Germany
Key to (Verlag
Steel Stahlschliissel
GmbH)

2002 appro?m 300 steelw?rlfs and
suppliers, and providing the
steel searching service based
on designation, composition

and properties

Including database for alloy,

hase diagram, failure analy-
ASM UsA prase s ey
. 2002 sis, micrograph, corrosion a-
International (ASM ) K | .
nalysis and medical material,

elc.
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Fig. 1 Flow chart of data matching procedure
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Table 2 The matching results of base metal and welding material

with data matching method

Recommended by Recommended by the data
‘ welding material handbook’ matching method
Base metal Welding material | Industrail type GB material
CHES57Ni E5515-GP
THJ557RH E5515-G
Q460E GEL-557 E5515-GAP
Thickness: 16 ~ G
401;;9“ £5515-G THJ556RH E5516-G
R E5516-G JQ.J557RH E5515-GP
. E5915-G J557RH ES515-N1P
40 Mpa, £6215-G
Impact T ) J556RH E5516-N1P
T=-40 C J607RH E5915-G
CJ55THG E5515-G
J607Ni E6215-G
FIWTDIREAR S T—FPICACA R IVBE, FEREL Xk A

A A A T SR VR SR AT Y 4 Ak 5 43 iE 7 BRI
S, FRATXS LA RL 4 8 RS, SRR R U AR
PP B 3 B AR AL TR R R 1
2.3.2 BB IBKEFH B

BRI D RE D E T B PR Y R SR R AN T
TR B SIS A th DR, SIS I S v
SR, AR EE, R AR R TR R R
o —AEE I,

HIRW . aBARER WL B — B Lo BURE 8
Wk . BURSRAL T S0 IR A e o BRI A s B
AR, ATSEELR P A IR S5 I B WA AR D RE.
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Fig. 2 Flow chart for data mining procedure!!
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Commonly used Data Mining Algorithms
in Material Science
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» Support vector » Support vector » K-means » Artificial neural
regression regression » Expectation network
> Artificial neural » Artificial neural maximization » Genetic
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» Linear regression » Decision tree » Canopy » Particle swarm
» Multiple linear » Naive bayes | - optimization
regression » K-Nearest » Simulated
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» Logistic » Randum forest
regression | e
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Fig. 3 The data mining algorithms used in material science
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Deep convolutional network(DCN)

[21]

PUE B E MR EE R R 988 TOAE, ok &2 24 1931
FRE, G ZZ A W4 R RN, TR 2
R, BT MK iR R I 4 S T AT
SRR e P, A 4 FR

O Backfed input cell
Input cell
@ Hidden cell
. Output cell
/\ Kernel

@ Convolution or Pool

K4 RREIZEEIZ)Z Mz m g2

Fig. 4 Various multi-layers neural networks
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