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Technique for Grain Size Measurement of Acicular Fenrite Microstructure

Ka Hee Kim, Hee Jin Kim and Moo-Young Huh
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Fig. 1 SEM micrograph showing the primary
nucleation of acicular ferrite from the
non-metallic inclusion and the sympathetic
nucleation of secondary plates from the
face of primary plates
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Fig. 2 Acicular ferrite microstructures revealed
by 2% nital solution: (a) optical micro-
graph and (b) SEM micrograph
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Fig. 3 Variation of acicular ferrite microstructure
revealed by 2% Nital solution with
different etching time: (a) 3 sec, (b) 10
sec and (¢) 60 sec
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Fig. 4 SEM micrograph showing the non-metallic
inclusions revealed by electro-etching.

Note the grain boundary-like feature
showing in the matrix
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Table 1 Design factors and levels for DOE

Factor Level 1 Level 2
Voltage 30V 40V
Time 90S 1208
Temperature 0T 10T

Table 2 Orthogonal array of DOE

Experiment Voltage Temperature Time
No. V) () (s)
1 40 10 120
2 30 0 90
3 30 10 120
4 40 0 120
5 40 0 90
6 30 0 120
7 30 10 90
8 40 10 90
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Fig. 5 SEM images of acicular ferrite micro-
structure revealed by electro-etching on
the lines of orthogonal array
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Fig. 7 Main effect plot for rating
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Fig. 9 SEM micrograph of acicular ferrite showing
the grain boundaries revealed by electro-
etching technique. Note the micro phases
mostly located at the triple points of
acicular ferrite grains
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