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Tin added 1o copper forms
bromze, a sironger alloy, leading
to the Bronze Age.

U=z of native {pure) copper
leads to copper ameling and the
Copper Age.

METALS
HISTORICAL
TIMELINE

1500 BC - 100 AD.
Iron smelting in Egvpt
begins the Iron Age, making

High quality iron and steel
proce s5ing desveloped dwring the
Feudal era.

9,000 B.C.-
PRESENT

1600- 1750 A D
2 1che mist’s nnsuece saful e ffons
10 conwert metals 10 3old lead 1o an
increazed understanding of metals

echanical smithing provides
more and swonger wols 1 fuel
Ma0'F ProOgIess.




1750 - 1850
Commercial prodas ton

1850 = 1900

Hall"s cre red s ing
of high quality steel makes it process produces chéap aluminiarm
shundant and inexpensive. it large  fm  quantities.

Adre raft moves from fabrc
10 hiigh strereth o b rion alloys

Specialty allows produce
hines for more efficient power
poducton. Internal combustion
engine makes many improerents

1955 - 1970
Human bod ¥ pars can be
®placed with high quality alloys

of dromn, cobalt, and titrndum,

1970 - 1995
Superalloys developed for jet
engines make space travel possible,
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nextbigfuture.com
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www.substech.com
Crystal lattice examples

Cubic body centered (bcc) Cubic face centered (fcc) Hexagonal

Fe, V., Nb, Cr Al, Ni, Ag, Cu, Au Ti, Zn, Mg, Cd
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AL LIQUIE

CRYWSTALLITES OF SOLID SOLUTION
IH MATRLx OF LIQUIE

FOLYCRYSTALLINE SOLID

m=ae <4 = mw=m -

a SYvATEM COMPOSITION E
u} 25 S0 75 100= ik, %% B
100 5 S0 25 O et %W A

PHASE DIAGRAM OF TWO ELEMENTS

PatricTresco Biomaterials course, University of Utah
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B.D. Ratner, A.S. Hoffman, Biomaterials Science, 2nd Edition: An Introduction to
Materials in Medicine, Elsevier Academic Press, San Diego, 2004.
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