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Grain Size Measurement 

Types of Grain Sizes 

ω bƻƴ-twinned(ferrite, BCC metals, Al) 

ω ¢ǿƛƴƴŜŘ C// aŜǘŀƭǎ όŀǳǎǘŜƴƛǘŜύ 

ω tǊƛƻǊ-Austenite 

 (Parent Phase in Q&T Steels) 



Intercept Grain Size Example: 
Single Phase Twinned Grain Structure 

The 100X micrograph is that of a twinned FCC Ni-base superalloy, X-750, in the 
solution annealed and aged condition after etching with .ŜǊŀƘŀΩǎ reagent 
which colored the grains. This is a much more difficult microstructure for 

intercept counting. The three circles measure 500 mm and P is 63 (intersections 
with twin boundaries are ignored). 



Intercept Grain Size Example ς Single Phase 

This is a 100X micrograph of 304 stainless steel etched 
electrolytically with 60% HNO3 (0.6 V dc, 120 s, Pt cathode) to 

suppress etching of the twin boundaries.  The three circles have a 
total circumference of 500 mm. A count of the grain boundary 

intersections yielded 75 (P=75).  



Intercept Grain Size Example ς Single Phase 

                                     PL = τττ = 15 mm-1 
75 

500/100 

l = ττ = 0.067 mm 
1 

15 

G = [-6.644Log10(0.067)] ς 3.288 = 4.5 



Grain Size Comparison Chart Ratings 

Highly subjective 

 

Precision ?  

 

Biased? 

 

Is the chart properly 

graded? 

 

How well do the 

images reveal the 

grain and twin 

boundaries? 



Twinning Frequency 

How much does it vary with: 

 

Grain boundary energy 

 

Stacking fault energy 

 

Grain size 

 

Prior deformation 


