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Materials Class

Metals & Alloys

Pradominant
Type of Bonding

Microstructure

Advantages

Metallic

» Crystalline
« Amorphous

Strong
Ductile
Conductive

FPolymers

Mixed

Covalent & Secondary

+« Chain molecules
« Networks

« Amorphous

* Low cost
» Light weight
« Hasist corrosion

Ceramics &
Glasses

lonic, Covalent or
Mixed “lonic-covalent”

« Crystalline
= Amorphous

+ Hesist creep
= Hesist corrosion

Intermetallics

Mixed

Metallic with some ionic

and covalent character

» Crystalline
= Amorphous

« Strong, stiff, hard
» Resist creep
» Resist corrosion
= Light weight

« Strong, stiff, hard ‘

Composites

Various

+ Matrix + fibers
= Matrix + particles
 aic,

» Strong, stiff
= Light weight

General characteristics of major classes of engineering materials.
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ASPECTO SUPERFICIE FRACTURA

(b)

(a) Cup-and-cone fracture in aluminum. (») Brittle fracture in a mild steel.
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-.Ensayo de Traccion.-
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Heat-treated
Heat treated nickel alloy

chrome-tungstan
alloy

Heat treated
0.62% carbon
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TAMANO DE GRANO
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Yield strength, MPa

Influence of grain size diameter (d) on yield strength for a-iron alloys.
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a) Antes del ensayo
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b) Después del ensayo

Leyenda
¢s ¢l didmetro inicial de la parte calibrada de una probeta circular
es la longitud de la parte calibrada
cs la longitud inicial entre puntos
es la longitud total dc la probeta
es 1a longitud final entre puntos después de la rotura
es ¢l 4rca de la seccidn transversal inicial de la parte calibrada

es el arca minima de la seccion transversal después de la rotura

NOTA Iaforma de las cabezas de amarre de las probetas sc proporciona Gnicaments con cardcter informativo

Figura 13 — Probetas mecanizadas de seccion transversal circular (véase el anexo D)
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Deslizamiento en monocristal de Zn

Direction
of force

Slip plane

Lineas deslizamiento en superficie
policristalina de Cu pulido y deformado
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Reduced section (final)

Reduced section (original)
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Secuencila rotura ductil en traccion
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Descohesion matriz - inclusion
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Eje cargas: 1 cm = 100 Kg; L, orgazas = 150 mm; d, = 5,0 mm; d = 2,56 mm
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Escala: 100 Kg = 25 mm; 5 mm = 20 mm

Limite elastico (R )
Deformacion: (0,2/100)*129 = 0,258 mm
AL = (0,258*20) /5 = 1,03 mm (=1 mm)
Fuerza: F = (74*100)/25 = 296 Kg

Ry = FISy =296 Kg/16 mm?* = 18,5 Kg/mm?
(=185 MPa)

Carga de rotura (R,,)
Fuerza: F = (130*100)/25 = 520 Kg

= F/S, =520 Kg/16 mm? = 32,5 Kg/mm?
(~325 MPa)

Alargamiento (A %)
AL = (156*5)/20 = 39 mm

A (%) = (AL/L,,y * 100 = (39/129)*100 =
30,2 %



Alargamiento
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INFLUENCIA DE L, SOBRE EL VALOR DEL ALARGAMIENTO

age length, in
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Gage length, mm
295 mm (111.63 in.)
234 mm (9.2 1) :
=171 mm (6,74 im, ) 2=l

108 mm (4.25 in.| 43 mm (1.6% in.)
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Estriccidon

Probeta estado final
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