Transmission electron microscope (TEM)
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Similarity in design between (a) an optical microscope
and (b) a transmission electron microscope.
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Interaction between the electron beam and the materials
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Formation of the diffraction pattern and the image in the TEM




Electron diffraction pattern






Precipitates formed in an Al alloy (a) bright field
image; (b) dinfaction pattern from the area in (a).



Precipitates formed in a spray-formed IN 718 aged
at 750°C for 24h; TEM, (4918)
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Figure 4.22 Dislocations in strong diffraction contrast in a metal foil.




Scanning electron microscope
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Schematic diagram showing the main component of
a scanning electron microscope




SEM advantages |

1. Resolution
2. Depth of focus

3. Chemical analysis




Beam — specimen interaction 20kV

Primary electrom beam

BN sourse of secondary electrons

1 Sourse of backscattered electrons

Sourse of electron-excited
characteristic X-rays




Accelerating voltage

Monto Carlo simulation of electron trajectories iniron as a
function of accelrating volitage.



AccV  Spot Magn AceV  Spol Magn Dot WD ———— 10 jrm
'—'ke.._'_i’;:‘-" kv 3.0 2600x SE 50 SE Image of Fractured Al 1I50kV 3.0 2500x BSE 50 BSE Fractured Al
- et S \

SEl — Surface detail provided by only the secondary
electrons that can escape frcm near the surface of electrons that "backscatter® in the direction of the
the sample. incident beam.

BSE — Z (atomic number) contrast is provided by

Secondary electron image

Backscattered electron image
(topographic image)

(compositional image)
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Secondary electron image (SEI) and the X-ray energy dispersive
spectrum (XEDS) obtained from the arrowed particle.
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