
Mechanical Properties : strength
,
hardness

, dubility, brittleness, toughness
,

stiffness
,
& import resistance Tensile Test (How to

Mfg . Properties : castability
, machinability rading , machining speeds & Leeds select the material -> cut the material to ASTM's size & shope,

Physical Properties : density, M .
P
.,
demal conductivity, specific leat, & coeff ofHeral expansion avoid damage -> place in grips of mineraltester & pulluntil failure,

Optical Properties : transparency/apacity , color, R.
I
., pleochroism, birefringence , dispersion, extinction

Acoustic Props : sand/reflection) transfer Why tensile test ?
Atomic Props : adomic mass/numberweight -> material selection

,
Q

.

C
.,
product design & development, I refining prototypes

Chemical Props : of /reactivity/surface tension & energy
Electrical Props : capacitance spermittivity
Magnetic Props : Curie Lemp/permeability

ASTM : American Society for Testing & Materials

Wishes Vs Reality : strong materials -> stubborn
,
ductile -> delicate ASTM D882 : in the form of thin sheeting (film < 1

.Omm thick)

Alloy & Composites : combination of 72 metals & 2 topes ofmaterials /metals
, polters, & ceramics)· Tensile Testing Machine :

/

brittle material

Bronze/Brass/CastFron Vs
. Laminar/fiber-reinforced/particulate composites

moving
load from

&
~ strong but not ductile

S

pullinggrip
force us displacement en ductile

Alloys : corrosion resistance
, strength, lighter, Heral/electrical computability , durable ↳ stess us strain

composites : strength-to-weight ratio
,
durability , design flexibility, cost-effective dan -plastic

>

Tensile Tests mechanical test that measures response of a material to a stretching force.

stress-strain -> pulled until failure , elegation measured

used fr : materialselation
,
Q

.
C
., product development Strength : ability of a meterial to resist deformation under external loads

Tensile Strength : maximum stress that a material can support who fractureI & x ·
extrinsic properties : relates to how much of the material is present strain hardening I necking

intrinsic properties
↑Ultimate strat

Yield Stengh :
max shess before pement deformationM i

Young's Modulus : material's stiffness/resistence to elastic

Engineering Stress : 0 = F/Ao
,

face per cross-sectional area (MPa) intrinsic prop. ↳ Young's Modulus i deformation under lad

amount of withstandable force befre failing X higher-more I neaded to create some

Engineering Strain : E = (L-Lo)/Lo = 04/Lo
,

% change in length of material
I

&
7

Ef : maximum drain as fradme
T x

intrinsic prop., mitless ; amount of deformation when subjected to external load.
elastic

max. mont of deformation

deform mini -> provides info about dretility

Creep : time- dependent deformation Stress rupture test : similar to creap testing ↓ Ju ductile : Ef
,
brittle : Eff

of a material while under an but wh higher stresses/always done until failure linea

T >

1.
amount of strain

applied load >yield strength
behav . Dementdefineda it

Strain Hardening region : material -> strange

occurs mostly of elevated temp.
&

-
Temp

"spring"
( & more difficult to be stretched.

3rd - Ductility : Ability to stretch
creep - until - plastically before Practing Necking Region : material neaks until faire
strain Temp 2

[s] Temp 3 flather reaking region = easier to pull mat into

Time
wires

,
dustile !Fee

Engineering Stress Strain
/

J. m 3 must be both string & ductile .

Area under -E curve.·

N
Toughness : ability toabsorb everya plastically deform who Procuring

minimum creep "time assumes cross-sectional area stays high carbon steel
rate constart (not true irl bl ito dre strongest

/

&R to elastic& plastic deformation).
medium carbon steel

steady-state

↑
toughest

creep rate True Stress-Strain Curve
> ~

applied load/actual cross-sectional area -
tom sal

most ductile

>



7)on Materials Break :

experimental variations : changes that atted reads of experiment Hemp, strain rote, specimen genatio, loadingdirection).

Perfectly elastici Elastic & Perfectly Plastic : Elastic & Strain Hardening Materials
fractures roller than yield to behoves like molten deese ! Most ductile metals behow . This way
plastic flow ; brittle materials When heated to sufficiently high temp. When cold worked

& x & x ↑

&

3 > >
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Mechanical Properties From Tensile Tests
ability to &

strang
↑ X

hardStrength : resist deformation under external loads Elasticity : ability of a material to return to its (N/mm2) - -

original shape after deformation weak

Hardness : resistance towards penetration/scratching it is a length of elastic region
stiff un T "tough
im - brittle

↳ compression test soft

Ductility : deform plastically before fracture
,
occurs

Plasticity : abilittoundergo pement defamatia
elastic

after elastic range's exceeded . region >

E(%)
Stiffness : resistance of a material to deformation Malleability : ability to be deformed under compression

under external loads ;opp. to elasticity E. we cracking. Stiff (steeper)/elasticIshallow
Hard (hishe)/soft (lowe

Toughness : ability of a material to absob every Cohesion : ability to resist separation of its particles Strong (tasileF)/ weak (necks fast (
& defor plastically before fracturing .

tears easily

opp .
of brittleness. Area under 5-E curve Fatigue : tendancy of failure under cyclic loading Brittle (lam Tensile F

,
breaks fast)

I tough (form maked befor.

Brittleness : tendancy of a material to fracture upon Creep : tendancy of deformation under constant before breaking).
application of stress ; opp. of toughness .

lead mertime
.

fractices who significant deformation


