
1. Optic Microscopes

2.  Electron Microscopes 

We use mostly optic (metal) 

microscopes in metallogaphy.

Microscopes





Optic Microscopes for Metallogaphy

Basic pieces

1. Light source

2. Objective lens

3. Half-silvered mirror

4. Eyepiece ( or ocular)







Classification of microscopes

1. Upright incident-light microscope

2. Inverted incident-light microscope

















Properties of Objective Lens

• Magnification (on lens)

• Numerical aperture (N.A)

• N.A.=n SIN(alpha)

• Where n= is the minimum reflection index of the material (air or oil) 
between the specimen and the lens ( n almost 1 for air)

• alpha = is the half-angle of the most oblique light rays that 
enter the front lens of the objective. Light-collecting ability increases 
with alpha

• Resolution (d)

• d= k*lamda/(N.A.)

• where k is 0.5 or  0.61

• lamda is wavelength

• Depth of field (Tf)

• Tf= lamda*(n^2-NA^2)^0.5/NA^2









Properties of Ocular Lens

• Magnification (on lens)

Total Mag = Mag of Ob. X Mag. of Oc. X k



Light source

• Low-voltage tungsten-filament lamp

• Carbon-arc light source

• Xenon-arc light source

• Zircon-arc light source

• Sodium-arc light source

• Quartz-iodine light source

• Mercury-vapor lamps































Examination Modes

• Bright-Field illumination

• Oblique illumination

• Dark-Field illumination

• Polarized light

• Color etching

















































Stereomicroscope







Hot-Stage-Microscope

• It is used for the observation of phase 

transformation at high temperatures

• For example in Cu- 40 % Zn alloy,

• formation of  Widmanstatten-alfa rods





Scanning Electron Microscope


