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Abstract

Based on the unified constraint parameter A4, and the determining method of the constraint-re-
lated fracture toughness, a constraint-related fracture toughness prediction program with Python
script was written in Matlab software, and the main interface of the prediction program was de-
signed with the help of Matlab App Designer. The prediction program includes three modules:
ODB&MAT module, Auto Monitor module and Manu Monitor module, and the prediction process
mainly includes five steps. Based on the written program, the prediction of the constraint-related
fracture toughness of each specimen under different constraints was carried out by taking the sin-
gle edge notched bending (SENB) specimen and the compact tensile (CT) specimen as the objects.
The results show that the driving force curves obtained by the prediction program are in good
agreement with those obtained in the literature, the J-integral and the area of the region sur-
rounded by the isolines are correctly captured, and the calculation of the constraint parameter 4,
and the plotting of the driving force curves are accurate. The constraint-related fracture tough-
ness determined by the prediction program is within the 10% error band of that determined in
the literature, which can be used to predict the constraint-related fracture toughness of cracked
structures under different constraints.
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Figure 1. Determination method of constraint-related
fracture toughness [26]
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Figure 2. System architecture of the constraint-related fracture toughness prediction
program
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Figure 3. True stress-strain curve of A508 steel at room
temperature [23]
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Figure 4. Loading configurations and geometries of different specimens [27]
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Table 1. The sizes of the specimens with different constraints

1 NEHRAFHRT

XKL Specimen 5P L/ mm PAFE LS W/mm YK a/mm a/W
128 32 3.2 0.1

128 32 9.6 0.3

SENB

128 32 16.0 0.5

128 32 224 0.7

32 3.2 0.1

32 9.6 0.3

CT
32 16.0 05
32 224 0.7
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Figure 5. Comparison of the open force curves obtained by the SENB specimen prediction program with those

obtained in the literature
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Figure 6. Comparison of open force curves obtained by the CT specimen prediction program with those obtained in
the literature
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Figure 7. Determination of constraint-related fracture toughness for SENB and CT specimens
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Figure 8. Comparison of constraint-related fracture toughness deter-
mined by the prediction program and determined in the literature
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