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Abstract "T 1 44 9 17

Grain size is an important characteristic for mechanical components. It can be used to
nvestigate the work materials and its heat treatment history. During pre-production stage of
metallic components, grain size may be investigated repeatedly to validate heat treatment process
parameters. Furthermore. grain size measurement can be used as a quality control measure when
parts are in actual production. Measurement of grain size, however, presents a challenge in that it
1s mostly done manually and thus time-consuming. American Society for Testing Materials
(ASTM) has specified various measurement methods using image processing techniques. The
measurement methods described are intersection count, grain count, grain area, chord length and
grain boundary length per area methods. Most researchers have focused on intersection count
method as it is the mosi well-known one. Very few studies, if any, has been done on the
comparison among all the methods, in terms of their accuracy and reliability.

This research focuses on the development of software to perform grain size measurement
according to ASTM standards(ASTM E1382) as well as to estimate phase area fraction in iwo-
phase materials. It is able to perform all 5 measurement methods as specified above. Users can
choose circular test grids or straight line test grids in the intersection count method. Image
processing techniques are provided within the software so that users can adjust the quality of the
photomicrographs before calculating ASTM grain size number as well as other statistical
parameters. The measurement methods are tested with photomicrographs with known grain size
numbers.

Their accuracy and measurement reliability are investigated. It is found that, on the overall, the
grain count method has provided the most accurate results which is quite contrary to several
researchers’ prior notions. Moreover, the percent relative accuracy criteria as specified by the
ASTM does not correspond well with the measurement reliability. The grain size measurement
method using the software can provide the ASTM grain size number within 15% of that using the
manual method. As for the phase area fraction, a reference materials with known phase content is
needed to adjust the threshold value of identifying Ferrite and Pearlite. It is found that the software
can provide phase area fraction within 15% of the actual values. It is exp.ected that the software
can be used .u industry to help shorten the time required for product prototyping and pre-
production stage as well as to serve as a quality control inspector. In research laboratories, it can
be used to investigates the effect of heat treatment process parameters with the ease of maintaining

database records.





