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ABSTRACT -

A procedure for obtaining the area of irregular fracture
surfaces in terms of profile (RL) and surface (R ) roughness
parameters is presented. A parametric equation for accomplish-
ing this objective is derived and compared to others purporting
to do the same. The analytical results are evaluated with all
known experimental data and good agreement is obtained with the
equation

RS =(4/1r>(RL—1)+ 1.
Key words: Nonplanar surfaces, parametric equations, quantita-
tive fractography, roughness parameters, vertical sections.

INTRODUCTION

In quantitative fractographic studies, we are severely
limited by the extent of angular sampling that is possible over
the fracture surface. Tilting in the SEM stage quickly pro-
duces unrecognizable topography and serious overlapping, while
stereoimaging is useful only with fairly flat facets. Sampling
by section planes through the fracture surface automatically
limits the possible angles of subsequent sections. Consequent-
ly, most sampling of fracture surfaces by sectioning is done Q
with "vertical" sections (perpendicular to the effective plane
through the fracture surface.)

Generally we have a partially—oriented fracture surface
rather than one with randomly—oriented surface elements.
Vertical sections then produce a fracture profile whieh is also
partially—oriented. For this reason, we would like to have a
relationship between surface roughness and profile roughness
that takes partial orientation into account. An equation that
accomplishes this objective, and overcomes some limitations of
other expressions, is discussed below.




















