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Fig. 1 Dimensions of round smooth tension specimen (Unit: mm)
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Fig. 2 Dimensions of notched round tension specimen (Unit: mm)
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Fig. 3 Dimensions of torsion specimen (Unit: mm)
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Fig. 4 Dimensions of compression specimen (Unit: mm)
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Fig. 7 Comparisons of the displacement-load curves between experimental results and simulation results(921A steel )
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Fig. 8 Changes of stress triaxiality and Lode value in the loading process of compression specimen (921A steel)
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Fig. 9 Changes of stress triaxiality and Lode value in the loading process of torsion specimen (921A steel)
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Fig. 12 Radial distribution of stress triaxiality and Lode value of the compressive specimen at final failure(Q345B steel)
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Table 2 Comparison of the stress triaxiality among different specimens

Stress triaxiality (Q345B steel) Stress triaxiality (921A steel)
Specimen type
Initial Fracture Average Initial Fracture Average
Compression —0.333 0.179 —0.120 —0.333 0.156 —0.116
Torsion 0 0 0 0 0 0
Smooth tension 0.333 0.841 0.562 0.333 0.987 0.668
With a 18 mm notch 0.413 0.867 0.663 0.413 1.075 0.825
With a 8 mm notch 0.505 0.915 0.752 0.505 1.133 0.919
With a 6 mm notch 0.556 0.947 0.805 0.556 1.160 0.973
With a 2 mm notch 0.893 1.123 1.085 0.893 1.451 1.400
3 SHRMF Lode BH AR RIES EXTEL
Table3 Comparison of the Lode parameter among different specimens
Lode (Q345B steel) Lode (921A steel)
Specimen type
Initial Fracture Average Initial Fracture Average
Compression 1.00 -0.73 0.24 1.00 -0.22 0.45
Torsion 0 0 0 0 0 0
Smooth tension —-1.00 -1.00 —-1.00 —-1.00 —-1.00 —-1.00
With a 18 mm notch —-1.00 —-1.00 —-1.00 —1.00 —1.00 —-1.00
With a 8 mm notch -1.00 —-1.00 -1.00 —1.00 —1.00 —1.00
With a 6 mm notch —-1.00 —-1.00 —-1.00 —-1.00 —-1.00 —-1.00
With a 2 mm notch —-1.00 —1.00 —-1.00 —-1.00 —-1.00 —-1.00
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Fig. 16 Increases of the stress triaxiality and
Lode parameter for specimens at final failure
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Table 4 JC failure model constant

AR, X F 18] — RS fr R4, 921 A A9 Fr fi

Material D, D, D,
HOF Sy = R Q345 K, Bao SR ™ sasp el 1816 0353 1,056
KO SR =Rk A s 9IAsteel 2475 ~0.661 0.650
1 a
n:§+l.4ln(1+ﬁ) 6)
Ko a RGO H AR AR, R AR . A KOS TR 4 I8 M R
4 % i

PURTIHIIT A9 Q345B. 921 A ST KL 2y~ P RIS (48 | HH e Az sl ) Dy BE 6, £ B 20
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Variation of Stress Distribution in Metal Fracture Process under
Compressive, Torsional, and Tensile Loading

WU Xingxing, LIU Jianhu, MENG Liping, WANG Haikun, WANG Jun

(China Ship Scientific Research Center, Wuxi 214082, Jiangsu, China)

Abstract: In order to accurately fit the failure criteria in JC failure model, BW failure model, and MMC

failure model, numerical simulations for metal materials Q345B and 921A under various loading conditions

of compression, torsion, tension were performed in this work. The variation of stresses, indicated by stress

triaxiality and Lode parameter, was investigated during the fracture progress. The results indicated:

(1) exclusive of torsional loading, the stress distribution varied in the cracking plane as the crack growth;

(2) the average stress triaxiality and Lode parameter are more suitable for describing the stress status;

(3) for specimens having the same size, the value of average stress triaxiality was dependent on metal

properties. This work would provide useful knowledge for obtaining the failure criterion from material

failure experiments.

Keywords: failure experiments; stress triaxiality; Lode parameter; stress status
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