Meta1 471

Laboratorv 2

Image Analysis Using the Computer

Objective

The objective in this laboratory is to determine the volume fractions of microstructural features by using an image analysis program. For comparison, the traditional manual point counting method of determining volume fractions will also be used. A secondary objective in this laboratory is to familiarize the non-user with computer programs of the type often found in scientific laboratories.

Background

The determination of dimensions, volume fractions, and boundary areas of phases present in a microstructure by looking at micrographs is called stereology.  Stereology allows one to obtain 3-dimensional information from a 2-dimensional random slice (e.g., a micrograph). For instance, one might want to know the average diameter of spherical particles embedded in a metal. Typically, the particles you see in a micrograph have been sectioned randomly, so only rarely will a micrograph show a particle that was cut precisely at its diameter. Thus, after measuring the particle diameters on the micrograph, you need some formula to convert these apparent diameters to the actual, 3-dimensional particle diameters. (Note: micrograph particle diameters are always ( actual diameters). Appendix 2.1 gives some background and useful information on stereology.

Procedure
a. This laboratory uses pictures of a cast iron, given on the next page. The gray matrix is pearlite; the white regions are free ferrite, and the black centers inside the white regions are free graphite. Your tasks will be to 1) use an image analysis program to determine the areal fraction of each of these microconstituents, 2) from stereology, determine the volume fraction, and 3) from a knowledge of the Fe-Fe3C phase diagram, determine the overall composition (wt%C) of the cast iron. Finally, you should check the answers given by the image analysis program with a manual point count. For extra credit, you may also determine the average diameter of the graphite nodules. 
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