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Table 1 The physical and mechanical properties

of the aluminium alloy

Description Values
Density, p(g/cm?) 2.83
Tensile yield strength, o,(MPa) 333
Ultimate tensile strength, o,(MPa) 449
Young modulus, F(GPa) 81
Elasticity wave velocity, C(m/s) 5827
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Table 2 Calculated results of fractal dimension of spalled profiles

Specimen  Tensile stress  Stress duration  Fractal dimension  Scaling range

No. o{MPa) AT(us) D (um)
155 (A-A) 1453 1.67 1.0940.01 5~995
(B-B) 1.104£0.01 10~950
190(A-A) 1386 1.34 1.08+0.01 5~550
(B-B) 1.0940.01 15~700
602 3270 0.68 1.0940.01 10~800
603 3270 0.53 1.09+0.01 5~500

604 3270 0.71 1.10+0.01 20~1250
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(a) Spalled profile, (b) Its calculated fractal dimension
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Fig. 4 Schematic representation of the coalescence of microcracks
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Fig.6 The statistical fractal model
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(a) Fractal dimension D vs. surface enengy v{13],
(b) Fractal dimension D vs. coalescence threshold L.
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FRACTAL MECHANISM OF SPALLATION AND
RELATION BETWEEN FRACTAL DIMENSION
AND COALESCENCE THRESHOLD
Lu Chunsheng Han Wensheng Bai Yilong Xia Mengfer  Xe Fujiu

(Laboratory for Nonlinear Mechanics of Continuous Mediu,

Institute of Mechaacs, £cademia Sinica, Deyging 100080, China )

Abstract In the light ot the dynamical analysis of microcrack coalescence, this paper

presents a statistical fractal model to describe the damage evolution of spallation. The

model demonstrates that the mechanism of fractal surfaces formed in spallation is closely

related to the dynamic processes of the cascade coalescence of microcracks. A unimodal

relation between the fractal dimension and the coalescence threshold based on the model

can qualitatively explain the challenging observation of fractal dimension versus toughness.

Key words spallation, fractal mechanism, microcrack coalescence, toughness



