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Fig. 1 Teaching case of 600 t large steel ingot for integration of
expertise and innovation
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Fig. 2 Final exam questions related to teaching case of 600 t large steel
ingot for integration of expertise and innovation
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Fig. 3 A typical teaching case of Mr. Wu Shichang, Senior Engineer in our major, for integration of expertise, innovation and entrepreneurship
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Fig. 4 Teaching case of Huachuang Wind Energy Co., Ltd. related
to our university for integration of expertise, innovation and
entrepreneurship
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Fig. 5 Innovative casting product produced by our students
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Fig. 6 Students were conducting the sand mold assembly operation for
the liquid metal fluidity experiment
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Fig. 7 Students were conducting the metal melting operation for the
casting temperature field experiment
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Fig. 8 A student team was exploring the principles and operation steps
of the experiments
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Fig. 9 A student team was working together to complete the
experimental process
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Fig. 10 Students were conducting problem-based, project-based and
inquiry-based learning in groups
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Fig. 11 Students were conducting the inquiry-based learning
achievement reporting and assessment in the class
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Fig. 12 Students were creatively demonstrating the formation process
of thermal stress in castings in the class
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Fig. 13 A teaching case of the sculpture “Casting Soul”
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Teaching Reform and Practice on Integration of Expertise and Innovation
for the Course of “Principles of Liquid Metal Forming”

XIANG Qing—chun, YANG Hong-wang, ZHANG Wei, LI Guang-long, WANG Feng, QU Ying—dong
(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China)

Abstract:

The course of “Principles of liquid metal forming” has always been one of the most important basic courses
for the specialty of “Materials Forming and Control Engineering” in our university. Aiming at the problems
and deficiencies existing in the previous course teaching, for the sake of improving the students' ability
to solve complex engineering problems, strengthening their engineering consciousness and improving
their engineering practice ability, cultivating their teamwork ability, and enhancing their innovative spirit,
entrepreneurial consciousness and innovative entrepreneurial abilities, the course teaching team has carried out
the teaching reform on the integration of expertise and innovation, from the aspects of general course design,
teaching contents, teaching resources, teaching modes, teaching methods, experimental teaching, testing and
evaluation. A set of curriculum teaching system of expertise-innovation integration for cultivating the students'
engineering ability and improving their innovation and entrepreneurial abilities has been proposed, and
has been practiced and consummated in the teaching process of the curriculum “Principles of Liquid Metal
Forming” in recent years, thus improving the teaching quality of the curriculum, effectively promoting the in-
depth organic integration of professional education and innovation & entrepreneurial education, and achieving
good results of talent cultivation.

Key words:
principles of liquid metal forming; course reform; integration of expertise and innovation; talent cultivation
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