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Abstract

Molecular dynamics is adopted to simulate the fatigue crack propagation of the iron (BCC) and
nickel (FCC) at room temperature. The microstructure evolution at crack tip is analyzed in metals
of different structures. The results showed that the [001](010) crack presents toughness crack in
single iron, and the main deformation mechanisms of crack tip are shearing slip bands and the slip
system is <111>{110}, and the [110]( 1 10) crack of iron shows brittle fracture and the slip system
is <110>{110}. For the [112](111) crack of iron, the dislocations are the main deformation me-
chanism at crack tip. But in the single nickel, the [001](010) crack germinates as the effect of
blunting, and propagates with slip bands in the crack propagation and the slip system is [110](11
1).In the [110]( 1 10) crack of nickel, the main deformation mechanism is the dislocation line, and
forming slip band along (111) plane. For the [112](111) crack in single nickel, the slip bands are
along the [123] and [132] direction in {111} plane.
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Figure 1. The initial mode of crack
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Figure 2. The crack propagation of [001](010)crack is presented in single crystal iron. (a) cycle 5, (b) cycle 6, (c) cycle 7,
(d) cycle 8
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Figure 3. The crack propagation of [001](010)crack is presented in single crystal nickel. (a) cycle 8, (b) cycle 9, (c) cycle 10,
(d) cycle 11
E 3. BRED[001010RGY R’ITA. (a) FIN\MER; (b) FANMER; (o) F+-MER; (d) B+—NER
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Figure 4. The crack propagation of [110]( 1 10) crack and [11 2 ](111) crack are
presented in single crystal iron (al) cycle 8, (a2) cycle 9, (bl) cycle 8 (b2) cycle 9
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Figure 5. The crack propagation of [110]( 1 10) crack is presented in single crystal nickel
B 5. BRIRP[110](1 10ZLHY R’ITA. (a) BEMEER, (b) FRMER, (o) EAMER, (d) FLNMER
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Figure 6. The crack propagation of [11 2 ](111)crack is presented in single crystal nickel
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