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Fractal geometry is applied to the analysis of particles adhered to the tool surface in
simple compression of aluminum strips. The shape of particles is found to be self-similar,
and their estimated fractal dimension depends on the surface topology of specimens,
irrespective of the compression strain, tool surface finishing techniques and lubrication, The
ratio of the total adhesion area to the apparent contact area increases with an increase in the
fractal dimension of the tool surface. The cumulative frequency of each particle size (area)
and the behavior of particle growth are also examined. A method for computer simulation of

the adhesion feature is presented, and satisfactory images are constructed.

Key words : material testing, compression test, aluminum sheet, tribology, adhesion,

measurement, tool surface, adhesion particles, fractal, self-similar.
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Table 1 Tensile properties of aluminum sheet

?iii?ort?’o rolling 0 45 90 | Mean
n value 0.248 | 0.262 | 0.277 | 0.262
r value 0.70  1.00| 0.82| 0.88
F value /MPa 159 154 161 157
Tensile strength /MPa 88 84 86 86
Total elongation /% 30.5 37.2| 39.5| 36.1
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Fig. 7 Relationship between yield stress o and strain rate € in tension and compression

tests of material

Fig. 8 SEM image of fracture surface
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