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Fig. 2 Material science compositions: (a) conventional version

and (b) systematical engineering version
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Fig. 3 Research components, data—stream, MGI key technologies

and their relationships in system engineering of material science
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ehley(e.) tand d(pC/N) TJC SR
0.05wt%MnO,—doped 0.70BF-0.04BZT-0.26PT 183 0.015 28 640 AT AE
0.70BF-0.08BZT-0.22PT 177 0.030 29 ~670 AT AE
0.66BF-0.15BZT-0.19PT (217) 0.020 24 630 AT AE
0.60BF-0.14BZT-0.26PT 264 0.020 16 590 AT AE
0.59BF-0.15BZT-0.26PT 258 0.023 41 582 AT AE
0.53BF-0.15BZT-0.32PT 302 0.021 30 560 AT AE
0.07wt%MnO,: 0.68BF-0.10BZT-0.22BT (504) 0.055 70 630 A TAE
0.17wt%MnO,: 0.69BF-0.04BZT-0.27BT 578 0.034 145 510 AT AE
0.22wt%MnO,: 0.696BF-0.014BZT-0.29BT 660 0.033 150 513 AT AE
BB (MLT) 170 0.008 51 495 B H
IERRR S (BM9O1) 325 0.010 90 490 Hr
ERIREH(K-15) 140 0.030 18 ~620 B
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Fig. 6 Correlation between piezoelectric constant ds; and

dielectric constant &3 for various kinds of piezoceramics
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Design of new perovskite-type oxide ferroelectric materials within data
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Abstract The materials genome initiative (MGI) issued in 2011 convokes a new paradigm of data science complementing with empirical

observation, theoretical model and computation simulation, and comprehensively integrates computing, experimental and theoretical methods
to produce and deal with big—data under the framework of system engineering of material science. Thereafter, the relationships between
properties and material genome (composition and structure of atom systems), processing parameters and service conditions are mined out of
data for designing and deployment of new material in accordance with the desired goal. In this article, research paradigms, MGI and system
engineering of material science are briefly introduced. Then how to design new materials within data science paradigm is presented in
detail through an example in the field of perovskite—type oxide ferroelectric piezoceramics. Finally the result demonstrates that the method
of data—mining driven designing within data science paradigm is able to reduce time—to—insight and human effort on synthesis, thus
accelerating new materials discovery and deployment.

Keywords data science paradigm; material genome approach; data—mining; perovskite—type oxides; ferroelectric piezoceramics
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