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Fig. 1 Dislocation free zone( DFZ) and inverse pile-up dislocation group ahead of crack tip
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Fig. 2 Mechanical twin ahead of crack and zig-zag crack propagation
(a) —Mechanical twin and quadrilateral crack; (b) —SADP of mechanical twin;

(¢) —Index of SADP; (d) —Crack slip and propagation along twin boundary
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Fig. 3 Microtwin in DFZ and effect on micro-crack iitiation and propagation

(a) —DFZ ahead of crack tip; (b) —Micro-twin(T,,) in DFZ and micro-crack(C,) ;
(¢) —Micro- crack propagation; (d) —Micro- crack connecting with main crack, and micro-twin forming in DFZ again
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Fig. 4 Micro-crack propagated from
main crack tip continuously
(a) —Main crack and DFZ ahead crack tip;
(b) —Micro- crack propagating from
main crack tip continuously;

(¢) —Micro- crack propagating ahead

again under further tension
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In situ TEM observation on fracture of H68 brass

DAI Pirr giang', HE Ze-rong', MAO Zhr yuan
(1. School of Materials Science and Engineering, Fuzhou University, Fuzhou 350002, China;

2. Department of Materials Science and Engineering, Zhejian University, Hangzhou 310027, China )

Abstract: The micro process of crack initiation and propagation in H68 brass with low stock fault energy was observed by in situ tensile test

in TEM. The results show that many dislocations are emitted from a loaded crack tip and move forward. A dislocation free zone( DFZ) is

formed between crack tip and the inversely pile-up dislocations when the dislocation emission and motion reach equilibrium. Mechanical twin

forms in the thicker area ahead of crack, and then the micro-crack initiates and propagates in the mechanical twin, which result in a zig-zag

crack propagation. The micro-twin forms in the DFZ and the micro- crack initiates in the micro-twin, resulting in the crack propagation discon

tinuously. Sometimes the micro- crack propagates from a blunted crack tip continuously.

Key words: fracture; dislocation free zone; mechanical twin; brass
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