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Fig. 1 (a)the dimension of the stepped-type compact tensile specimen; (b)the DIC speckle surface
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Fig. 2 Multi-field-coupled fracture testing device and the sample setting
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Fig. 3 P-COD curves of three samples tested
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Tab. 1 Parameters and fracture toughness of the different samples tested
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C 1.248 1.12 1.76 39. 26 — 65. 6 29.3
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Fig. 12 Process of the experimental multi-field-coupled fracture mechanics course
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Multi-field-coupled testing and experimental teaching
discussion of material fracture properties

WANG Zhengzhi, PENG Qingyue, CHEN Ruohong, YAN Shuogeng, HUANG Kai

(Department of Engineering Mechanics, School of Civil Engineering, Wuhan University, Wuhan 430072, Hubei, China)

Abstract: The fracture test experiment of metal materials is an important part to comprehensively
understand the mechanical properties of materials. At present, the method widely used in
experimental teaching is to measure the characteristic crack length of the fracture surface of the sample
after fracture to obtain the fracture toughness. The lack of direct observation of the whole process of
crack evolution limits the students’ in-depth understanding on the fracture index criterion, failure
form and fracture mechanism. In order to make students master f{racture mechanics experiment and
understand fracture behavior more intuitively and comprehensively, this paper proposes a teaching
mode of multi-field coupling synchronous testing material fracture behavior. The real-time detection of
the temperature field and strain field at the crack tip was carried out by using high-frequency high-
precision infrared and high-speed microscopic DIC technology. The synchronous and accurate
measurement of the crack length, the visual characterization of the plastic zone at the crack tip, and
the capture and analysis of the fracture characteristics were realized. Based on the classical fracture
mechanics theory, the teaching experiment of fracture toughness under different conditions is explored
and improved. The preliminary practice teaching shows that the rich experimental contents and novel
observation phenomena of this course deepen the students’ understanding of fracture mechanics
theory, and expand the students’ ideas to solve practical scientific problems.

Keywords: fracture mechanics; high speed camera; infrared thermal image; crack length; teaching ex-

periment



