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Abstract Different property mismatched laboratory specimens with sandwich structure and center crack that contain the
single-edge-notched bend (SENB) , compact tension (CT), single edge-notched tensile (SENT), and central-cracked tension
(CCT) specimens were selected, and the FEM simulations based on GTN ( Gurson-Tvergaard-Needleman) damage model were
used to further investigate the influence of property mismatch on the effect range of material constraint. The results show that the
numerical value of the effect range is also influenced by the property mismatch. The effect range increases with increasing of the
property mismatch. In addition, the strength of property mismatched structure has buckets effect, and the buckets effect is more
obvious in high property mismatched structure. In the future, the correlation of the effect range of material constraint with
geometry constraint and material constraint should be established, and the results can provide scientific support for the structure
integrity assessment and the design of property mismatched structures.
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Fig.1 True stress-strain curves of the materials AS08 and Alloy 52Mb
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Fig.2 Loading configurations and geometries of different specimens.
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#1 B Material qy 92 qs3 EN Sy I Jo Je Sr
A508 1.5 1 2.25 0.3 0.1 0. 002 0. 000 08 0.04 0.25
52Mb 1.5 75 4R Variable 2.25 0.3 0.1 0. 002 0. 000 001 0.04 0.25
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Fig.4 The J-R resistance curves of SENB specimens under different property mismatches.
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Fig.5 The J-R resistance curves of CT specimens under different property mismatches.
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Fig.6  The J-R resistance curves of SENT specimens under different property mismatches.
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Fig.7 The J-R resistance curves of CCT specimens under different property mismatches.
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