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Fig. 1 Relation between the number of grains on a line and the orientation of the line # of an Al alloy plate
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Fig. 2 Grain configuration on a sectional surface,dark areas show second phase particles

1. Rolling direction, 2. Vertical to plate
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_— R or Ao Jer Ao 2 A3/l S AR RE L
po/ (g/cm*) a,/(MPa) 0,/ (MPa) I/(GPa) c/(m/s)
L147 48 2.83 333 449 81 5.8%10°
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Table 2
5 il iti % 0,/ (m/s) | FKAER J) 0,/ (MPa) | $7 1% J3 SR ] AT/ (us)
90602 0. 37X 10° 3.27X 10 0. 68
90603 0. 37X 10° 3.27X10° 0.53
90604 0.37X10° 3. 27X 109 0. 71
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(a) No. 90603, X 30 : (b) No. 90602, X 100 (c) No. 90602, X 500

(d) No. 90602, X 1000 (e) No. 90602, X 3000 No. 90613, X 100
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Fig. 3 Fractography of spalled surfaces with Fig. 4 =~ Fractography of
different magnifications spalled profile
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Fig. 5 log.N(r) vs logr for the spalled sample (No. 90602),
in which [} and \ ) represent the results obtained in
terms of box counting and stick method respectively
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(b) Second phase particle size (c) Distance between neighboring

second phase particles
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Fig. 6 Micro-structural distributions on a surface of Al alloy plate
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STUDY ON THE RELATION BETWEEN FRACTAL
FEATURES OF SPALLING SURFACE AND
MICROSTRUCTURES OF AN AL-ALLOY

Ling Zhong,Bai Yilong

(LNM , Institute of Mechanics ,Chinese Academy of Sciences ,Beijing 100080, China)

ABSTRACT In this paper fractal dimensions of three spalling samples of Al-alloy under impact
loading were calculated by box-counting and stick-measuring methods. By observing spalling frac-
tography under SEM and determining the range of self-similarity ,we paid particular attentions on
the determination of their fractal scaling ranges. By measuring microstructual distributions, the
size distribution of second phase particles and grains,and the spacing between two neighbouring
second phase particles, we found that the spacing range between two neighbouring second phase
particles was comparable to the range of self-similarity of spalling fractography and the calculated
fractal scaling range.

KEY WORDS spalling fractography , fratal ,microstructures ,damage evolution



