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Software Tool Development for Grain Size Measurement According to ASTM E 1382
By Using Image Processing and Analysis
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Abstract

Grain size is an important characteristic for
mechanical components. It can be used to inves-
tigate 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 is mostly done manually and thus time-
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Materials(ASTM)[1] has specified various measure-
ment methods using image processing techniques.
The measurement methods described are inter-
section 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 most well-known one. Very
few studies, if any, has been done on the com-
parison 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)
[2]. The grain boundary length per area and Chord
length method were applied in this research .
Users can choose rectangle test grids in the grain
boundary length method and straight line test
grids in the chord length 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, the
chord length method has provided more accurate
than the grain boundary length per area
method.The grain size measurement method
using the software can provide the ASTM grain
size number different from grain size standard
within +7%.

Keywords: Grain size, Image processing, ASTM
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2.1 asuvasmmduszAudn (Conversion to
Gray Scale) [3]
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2.4 Amluun3 (Binary Picture) [5]
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2.6 mﬂﬁaqmenau (Tesselation Complete) [6]

amidtiunsandunsududuniioiinia fo
P I Y om w [
Al 6 azdiuldiiidureuinsuuiaduianely
dnduiiacdosduganmludiidunamely Tu
aneillimadingansnandsuandlunmi 7
NAINNTANLEUYOULNTULED ABvin1an
wWuveunsudwduurvinadoniefazldidureu
inufianysnl wiewilazyiinisia Aouanslunmil 8

amit 8 Wuveuinsufianysaindendmiumsda

3. M3 (Measurement) [2]
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4. WamMINAdgaY
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AT 1 RAYBINIIMABUAUATWINTUNIATS U

U 6

ASTM 6
GB/Area 6.32 533% 2.00

+2.101 +7.506
ChL h.72 4.66%  0.0086 0.0091 9.705

GB/Area = Grain Boundary Length per Area
Method

ChL = Chord Length Method

S = Standard Deviation

95%CI = 95% Confidential Interval

RA(%) = Percent Relative Accuracy
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GB/Area 7.46 657% 1214 +1546 £3.703
ChL 6.94 0.857% 0.0027 10.0028 +9.840
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