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EXPERIMENT 9 

Subject: Microstructural examination of metallic materials and calculating the average grain size. 

Objective: The purpose of this laboratory is to acquaint students with the manner in which 

metallurgical specimens are prepared for metallographic study, to correlate the relationship 

between cooling rate and microstructure development and also teaching the determination of grain 

size by using Heyn’s Intercept Method. 

Theory:  
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Calculation the Avarage Grain Size via Intercept Method: The method consists of finding out 

the number of grains intercepted by a line of known length at a magnification on the ground-glass 

screen of a microscope, or a micrograph, or by means of graduated eye piece. 

• Draw a line of known length (mm) on the micrograph in a random orientation. 

• Count the number of times the line intercepts a grain boundary. 

• Measure the length of the scale bar (mm) 

• Convert length to the units of the scale bar (µm) 

• Magnification is ratio of: 

 

• And calculate the average grain size:  

 

• Apply this calculation for all the lines you drew and take the average of them all. 
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LAB Procedures 

 

1. Polish and etch all specimens (a), (b), (c) and (d) taken from previous experiment. 

2. Take microstructural photos of all specimens. 

3. Investigate and compare all microstructures and learn the effects of heat treatment on the 

microstructure. 

4. Calculate the average grain size for all specimens and compare them. 

5. Prepare a lab report. 

 


