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The Russian chemist, Dmitri Mendeleyev, was the first to observe that if elements were listed in

order of atomic mass, they showed regular (periodical) repeating properties. He formulated his
discovery in a periodic table of elements, now regarded as the backbone of modern chemistry.
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Neon 10
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OTHER METALS
101 The crowning achievement of Mendeleyev’s periodic table lay in his prophecy of then, undiscovered
'HALOG L elements. In , the year he published his periodic classification, the elements gallium,
HALOGE! ‘ l In 1869, th he published h dic classif he el 1
~ NOBLE GASSES ‘ ‘ germanium and scandium were unknown. Mendeleyev left spaces for them in his table and even

predicted their atomic masses and other chemical properties. Six years later, gallium was
discovered and his predictions were found to be accurate. Other discoveries followed and

At room temperature the elementis: ~ Symbol their chemical behaviour matched that predicted by Mendeleyev. S I /@‘0 S
P Hement Slllcon 14 % Sulphur 16
‘ This remarkable man, the youngest in a family of 17 children, has left the scientific 8.09
W tigiid Aomic | community with a classification system so powerful that it became the cornerstone

W Natwral solid Nomic in chemistry teaching and the prediction of new elements ever since.
| ] Man-made solid [synthetic] mass In 1955, element 101 was named after him: Md, Mendelevium.
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Cubic a=b=c a=p=vy=90°
Hexagonal a=b#c a=p=90°y=120°
Tetragonal a=b#c a=p=vy=90°
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Rhombohedral a=b=c
(Trigonal)

Orthorhombic a#b#c

Monoclinic a#b#c

Triclinic a+b+c
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The 14 Bravais space

lattices (P = primitive or simple;
| = body-centered cubic;

F = face-centered cubic;

C = base-centered cubic).

Cubic P Cubic | Cubic F

Tetragonal P Tetragonal |

Orthorhombic Orthorhombic Orthorhombic Orthorhombic
P C | F

Monoclinic P Monoclinic C Triclinic P

Rhombohedral Hexagonal P Meyers — Mechanical behavior of materials 12
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~PLANE (170)
% .

Most closely packed
planes in (a) FCC; (b) BCC; ()
HCP.

Body-centered cubic

PLANE (00.1)

FCC : Cu, Ag, Au, Ni, Al

BCC : Na, K, Fe alpha, Va, Cr

Hexagonal close-packed

HCP : Mg, Ti, Be, Zn, Cd
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(a) Layer of most (a)
closely packed atoms
corresponding to (111) in FCC
and (00.1) in HCP. (b) Packing
sequence of most densely packed
planes in AB and AC sequence. (c)
Photograph of ball model showing
the ABAB sequence of the HCP
structure. (d) Photograph of ball

: & b b model showing the ABCABC
- A - V* sequence of the FCC structure.

FY YW

(a) (b}
Callister— Materials science and engineering Meyers — Mechanical behavior of materials 14



