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FOREWORD

The Selected Works of T. Y. Hsu(Xwu Zuyao) , which is compiled by the School of Materials
Science and Engineering, Shanghai Jiao Tong University (SJTU) and published by the Science
Press in Beijing, is prepared for honoring Professor T. Y. Hsu (Xu Zuyao), an academician
(member) of the Chinese Academy of Sciences. In the past 60 years or so, Professor T. Y. Hsu
has been devoting himself to research and teaching in the field of materials science and engineer-
ing. He has achieved plentiful and substantial successes; 8 treatises and more than 400 papers,
authored or co-authored with his colleagues and students, have been published, as listed in Ap-
pendix.

For the ease of picking up Professor Hsu's representative essays to be read, being composed
of 86 papers carefully selected from his total 143 ones already published in English, the Selected
Works can clearly show his great attainments in thermodynamics of materials and creative
achievements and contributions to materials science and engineering, mainly in martensitic trans-
formation, bainitic transformation, shape memory materials and so forth. Professor Hsu revealed
that there exists diffusion of interstitial atoms or ions in diffusionless martensitic transformation
and therefore, he renewed the definition of martensitic transformation. He consummated the
thermodynamics of martensitic transformation in ferrous alloys and succeeded in solving a difficult
topic on calculating the transformation start temperature M. in Fe-C alloys. By using Soliton
Theory, he deduced and interpreted the relationship between the driving force for transformation
and the growth velocity of martensite. He established the thermodynamics of martensitic and
bainitic transformations in Cu-based alloys and made evident that bainitic transformation occurs
in ceramics as well. He has made great efforts to investigate the martensitic transformation and
the associated shape memory effect in Ni-Ti, Cu-Zn-Al, Ni-Al, Fe-Mn-Si based alloys and the
ceramics containing ZrO;. Group Theory has been employed to analyze the symmetry characteris-
tics of martensitic transformation in shape memory alloys and he built a mathematical model for
computing the symmetrical distribution of thermoelastic martensites. Then, he extended the ap-
plication of group theory in the study of crystallographic reversibility and creatively proposed that
the necessary requirement for the shape memory effect resulting from martensitic transformation
is to obtain single variant of martensite. Based on his theoretical studies, he also developed new
types of shape memory materials.

Most of the investigations Professor Hsu has conducted are much industry-orientated, and
are very contributory to the development of materials science and the growing of national econo-
my. An important example was that his study on the kinetics of isothermal martensitic transfor-
mation in bearing steels substantially improved the dimensional stability of bearings. When his
preliminary result was first reported in the proceedings of an international conference, the whole
paper was immediately reprinted by a well-known magazine Industrial Heating, attracting ex-

traordinary interests from industy. Now it has been transferred into an effective technology in
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practice.

Professor Hsu is not only an outstanding and diligent scientist, but also an excellent educa-
tionalist. He has constantly given impetus to the education reform. He has long been appealing
and pioneering to found a true discipline of materials science and engineering, and to strengthen-
ing its basement, insisting on the perfect combination of both aspects and the continual extension
of the teaching and research fields. He was the first-term head of the Department of Materials
Science and Engineering, Shanghai Jiao Tong University and an advisor of the Department of
Metallurgy , Shanghai University of Technology (now Shanghai University). He has been teach-
ing in universities for over 50 years, successively in Tangshan Jiao Tong University, Beijing Uni-
versity of Iron and Steel Technology (now the University of Science and Technology Beijing) and
Shanghai Jiao Tong University. His treatises such as Principles of Physical Metallurgy (1964),
Thermodynamics of Metallic Materials (1981, 1983), An Introduction to Materials Science
(1986), Theory of Phase Transformation (1988,1991,1999) and T hermod ynamics of Materials
(1999) were and now are still the key text- or reference-books for university undergraduates and
postgraduates. His students nowadays are acting everywhere in China and overseas.

Requested by the School of Materials Science and Engineering, SJTU, as one of his ex-stu-
dents, I am exceedingly pleased to write this FOREWORD), acclaiming the publication of the Se-
lected Works and expressing my sincere admiration and respect to Professor Hsu. Besides, I
would also like to thank Professor Hsu for his constant concerns for the development of science
and technology and of the local economy in Shanghai. Finally, on behalf of my own, I do appre-

ciate the institutions and individuals who have contributed to the success of the issue.

o

(Xu Kuangdi)

Mayor of Shanghai

Professor of Shanghai University

Academecian (Member) of the Chinese Academy of Engineering
September 6, 2000
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MAIN ACADEMIC AWARDS RECEIVED
AND ACADEMIC EXCHANGE ACTIVITIES
OF PROFESSOR T. Y. HSU (XU ZUYAO)

Owing to his great contributions, Professor Hsu was awarded the National Natural Science
Prize in 1987 and the National Prize of Progress in Science and Technology in 1999. He was also
awarded the Prizes of Progress in Science and Technology by the National Commission of Educa-
tion in 1986, 1987, 1988 and the Ministry of Education (formerly the National Comission of Ed-
ucation) in 1998. Due to his outstanding achievements, Professor Hsu was honorably awarded
the Progress in Science and Technology Prize by the Ho Leung Ho Lee Foundation in 2000.

Professor Hsu has often been taking part in the international academic exchange very vivid-
ly. He was a member (1983—1999) and now is an honorary member of the International Adviso-
ry Committee of Martensitic Trans formations, and has been a member of the International Com-
mittee of Bainite since 1986. He has also been the member of the Advisory Editorial Board of the
international journals Materials Characterization (formerly Metallography) since 1983 and ISIJ,
International since 1996.

Professor Hsu was a guest professor at the Katholiecke Universiteit Leuven, Belgium. He
was invited to visit and to deliver lectures at many famous universities such as the Carnegie-Mel-
lon, Purdue, Connecticut, Florida International and Virginia Universities, Colorado School of
Mines, the Research Laboratory of the United States Steel Corporation and the Research and De-
velopment of the Teledyne Allac in the U. S. , the Technische Universitdt Berlin, the Ruhr-Uni-
versitit Bochum and the GKSS-Forschungszentrum Geesthacht GmbH in Germany, the Tokyo,
Kyoto, Osaka, Nagoya, Tsukuba, Waseda and Konan Universities in Japan, the National Uni-
versity and Nanyang University in Singapore. He was an honorary professor of the City Univer-
sity Hong Kong where he started joint research in 1996. He has also kept collaboration with the
Wollongon University in Australia. He has been frequently invited at international conferences as
the invited speaker, the keynote addresser, the member of the advisory or organizing committee
and the session chair. Recently in 2000, he was invited to visit Taiwan, Chiao Tung, Tsing
Hua, Tatung and Feng Chia Universities and to offer four lectures in Taiwan, making great ef-

forts to promote the exchange of learning and the friendship among the people across the Strait.
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