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ESTIMATING MEAN LINEAR INTERCEPT LENGTH USING THE TRISECTOR
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ABSTRACT

We propose a method for estimating the mean linear intercept length Z, of anisotropic,
space-filling grains or cells. The practical sampling and estimation procedure is summa-
rized in the following steps. (1) Take a vertical axis perpendicular to the axis of structural
anisotropy. (2) Take three vertical sections mutually at an angle of 120° apart, and paral-
lel to the vertical axis. The first vertical section is randomly oriented around the vertical
axis. This probe is called a trisector. (3) Overlay a. test system of cycloid arcs and points
on each of the three vertical sections, and align the cycloid minor axes parallel to the
vertical direction. The vertical direction must be i(lentifia.ble on the vertical sections. (4)
Count the total number of intersections between the cycloids and the traces of the surfaces
of interest, and the total number of test points that hit the reference space. (5) Calculate
an estimate of TI as the ratio of total point to total intersection counts, times a constant
characteristic of the test system used. We estimated the mean linear grain size of a rolled
plate of an extra.—lo\v—carbon steel to ‘20;1n1, and assessed an upper limit for the coefficient
of error of this mean to about 2%. Our conclusion is, that the trisector is an unbiased and
precise method for estimating the mean linear intercept length of space-filling, anisotropic
grains or cells. I/Vith a small modification of the estimator of E, the proposed method
may also be applied to anisotropic, separated objects.
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INTRODUCTION

Mechanical properties of metallic materials are often correlated to the mean intercept
grain size. Hence, material scientists may want to estimate the mean linear intercept
length Z. For isotropic structures this is trivial, since intercept length may be measured
along an arbitrary direction. The purpose of this paper is to propose an unbiased and
precise method for estimating" I of anisotropic. space-filling grains or cells. The estimation
procedure is also demonstrated with the aid of a real material. The method is based on
the following two observations. First, T, is inversely proportional to the surface area per












