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Topics covered 

ÅPowder X-ray Diffraction (PXRD) 

ÅTypes of Strain 

ÅThe Experiment 

ÅReitveld Refinement 

ïTopas 

ÅwŜǎǳƭǘǎΣ ǎƻ ŦŀǊΧ 



²ƘŀǘΩǎ ƛǘ ŀƭƭ ŀōƻǳǘΚ 

ÅShort intense influx of energy 

ïHigh peak intensity 

ïlow integrated intensity 

ÅCause a shockwave 

ïWavefront of high strain 

ÅPropagates through grains 

ÅHigh propagation velocity 

ÅHigh peak strain intensity 



X-ray Diffraction 

ÅBragg Geometry 
Åὲʇ ςὨίὭὲג 

ÅNot just the D-spacing 
ÅSample contribution 

ÅInstrumental contribution 

ÅSource contribution   
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Destructive interference 
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Sample Contribution 
1. Peak positions 
determined by 

size and shape of 
unit cell ɀ internal 

structure 

2. Peak Intensities 
determined by where 
atoms sit in the unit 

cell ɀ internal 
structure 
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{ŀƳǇƭŜ /ƻƴǘǊƛōǳǘƛƻƴΣ ŎƻƴǘƛƴǳŜŘΧ 
4. Background 

oscillations may 
contain information 
about short range 

order in the material 
3. Peak widths 

determined by size 
and strain in 
crystallites ɀ 

microstructure. 
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Types of Strain 

ÅIntrinsic Strain 
ÅCurrent state 

ÅResidual Strain 
ÅModify Intrinsic Strain 

ÅDynamic Strain 
ÅTime resolved 0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 5 10 15 20 25 30 35 40 45 50

S
tr

e
ss

, 
% 

Strain, % 

Elastic/Plastic Distortion 

Plastic Behaviour 

Elastic Behaviour 

Residual Strain 

Fracture Point 

Elastic Limit 



{ǘǊŀƛƴΧ 

ÅMacrostrain 
ÅStrain same over whole material 
ÅPeak shifts are a uniform 
ïMagnitude is a Ὢςג 
ïSame direction 

ÅMicrostrain 
ÅStrain localised to a small region of sample  
ïtens of unit cells 

ÅPeak broadening not uniform 
ïDifferent magnitudes 
ïNot as a Ὢςג 

 
 
 



Strain continued 

Unstrained 

Macrostrain 
Å Peak shift 

Microstrain 
Å Peak broadening 



Dynamic Strain 

ÅEnergy Propagation 
ÅThermal effect - radial 

ÅThermo-kinetic effect ς planes 
ïGrain boundary? 

ÅVery quick 

Å± Ғ оΦтȄмл6 m/s 

ÅWhy Nano-crystalline? 
ÅGrain boundary  

ÅSlower propagation 

 

 

 

 


