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Experimental technique
high-pressure XRD
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Diamond anvil cell
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Hydrostatic compression
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α-Fe: B0 = 174GPa, B′
0 = 3.3

ε-Fe: B0 = 165GPa, B′
0 = 5.3

Phys. Rev. Lett. 97, 215504 (2006)

http://doi.org/10.1103/PhysRevLett.97.215504
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Robert Hooke

1635�1703

Discovery of microorganisms

(1665)

Image credit: National Museum (public domain)

https://en.wikipedia.org/wiki/File:Hooke_Microscope-03000276-FIG-4.jpg
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Hooke's law as anagram
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ceiiinosssttuv (published in 1676)

Deciphered in 1678:

Ut tensio, sic vis

("As the extension, so the force")

competition with Newton

for the law of gravity
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Poisson's ratio ν
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Cork (ν ≃ 0)
is good for stoppers

Pulling the hose

increases its grip (ν > 0)

Image credits: Windell Oskay and Marco Verch (CC-BY-SA)

https://www.flickr.com/photos/oskay/7507004184
https://www.flickr.com/photos/30478819@N08/47955893073
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Auxetic materials (ν < 0)
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Image credits: Keenan Crane (CC-zero) and J. Dyn. Behavior Mater. 7, 425 (2021)

https://commons.wikimedia.org/wiki/File:Athletic Footwear with Auxetic Sole.jpg
https://doi.org/10.1007/s40870-020-00284-2


Types of stress
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Image credit: Gross and Marx, Festk�orperphysik



Experimental technique
mechanical tests
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Mechanical testing
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Image credit: Smial (CC-BY-SA) and NASA (public domain)

https://commons.wikimedia.org/wiki/File:Losenhausenwerk IMGP8565 mit typenschild.jpg
https://commons.wikimedia.org/wiki/File:GRC-2003-C-02070~orig.jpg


Ductility
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Image credit: Sigmund (CC-BY-SA)

https://commons.wikimedia.org/wiki/File:Ductility.svg


Ductility

Exp. Physics 5 � Solid State Physics, WS 23/24 Mechanical properties

AlMgSi alloy is ductile cast iron is brittle

Image credit: Sigmund, Anonimski (CC-BY-SA)

https://commons.wikimedia.org/wiki/File:Al tensile test.jpg
https://commons.wikimedia.org/wiki/File:A small cast iron pan.jpg


Malleability
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Gold is the

most malleable metal

Image credits: Uwe Aranas, Miansari66, and Marco Verch (CC-BY-SA)

https://commons.wikimedia.org/wiki/File:Wooden-hammer-01.jpg
https://commons.wikimedia.org/wiki/File:Pure Gold Foil (Talai Warq or Sonay Ka Warq).JPG
https://www.flickr.com/photos/30478819@N08/47603951821


Dislocations
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edge dislocation

screw dislocation

Image credits: Wikityke and Cdang (CC-BY-SA)

https://commons.wikimedia.org/wiki/File:Dislocation edge d2.svg
https://commons.wikimedia.org/wiki/File:Dislocation vis vue en perspective et coeur.svg


Origin of plastic deformation
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Image credit: Cdang (CC-BY-SA)

https://commons.wikimedia.org/wiki/File:Dislocation vis et deformation 3d.svg


Material

iron alloys
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Main iron products
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Wrought iron

(< 0.08% carbon)

ductile and softer

Steel

(< 2% carbon)

optimal

Cast iron

(> 2% carbon)

hard and brittle
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Phase diagram
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