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Deformasi

Defermasi merupakan; perunanan Bentuk: /
Ukuran legam: karena adanya gaya luar

yang diberkan ataul karena: transiermasi
fasa dan pembekuan.

Detormasit Elastis
Detormasi Plastis
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Soelid Mechanics Vecabulary.

recoverable deformation

receverable + permanent
defermation
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Dislocations & Materials Classes

e Metals: Disl. motion easier.

-non-directional bonding
-close-packed directions

for slip. electron cloud

e Covalent Ceramics

(Si, diamond): Motion hard.
-directional (angular) bonding

* lonic Ceramics (NaCl):

Motion hard.
-need to avoid ++ and - -
neighbors.
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Pengarun Beban Teradap Struktur

bidang luncur

deformasi plastis
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Dislocation Motion

Dislecation motion & plastic defermation
Metals - plastic defermation 6CCUrs By — an
edge dislecation (extra half-plane of atems)
slides oever adjacent plane hali-planes oif

atems.

Shear Shear Shear
stress stress stress
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e |[f dislocations can't move,
124010 Plastic deformatiop fdeesn't occur!




Analogy of Dislocation Motion

Shear Shear Shear
stress stress stress

Edge
dislocation

E : : §
$33133 50153 81 5NN 315413 S

Ficure 7.5 Representation of the analogy between caterpillar and dislocation motion.
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Dislocation Motion

A dislocation moves aleng a In a
perpendicular to the dislocation line

TThe slip direction IS the same as the
direction

Edge dislocation




Plastic Deformation {Metals)
2. Small load "B 3. Unload
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Effects ofi Cold Woerking

‘ Strain
Elastic recovery
Permanent
deformation




Metal Working Classification
hased on Temperature

Cold Workingi: working at reomitemperature, T<0.37T, ..

s Advantages: ne exidization, tighter tolerances, hetter surface
fimish;, thinner walls, higher strength, easier [ubrcation.

s Disadvantages: high teol pressures, deformation forces,
egquipment power, low: material ductility.

iHot Woerking: working with' preleated matenals, T=0.51..
s Advantages: force and pewer reguirements low, ductility high

s Disadvantages: takes extra energy to heat the workpiece,
exidization, Impaired surface finish, wide dimensionall tolerances.

Nonisethermal fierming: teelimuch colder than Werkpiece.
Isethermal forming: teol same temperature as Workplece.

Warm Working: in between| celd werkingl and het Werking
0.3T,<T<0.5T,,
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Figure 7.9 The fibrous
grain structure of a
low carbon steel
produced by cold
working: (a) 10%b6 cold
work, (b) 30% cold
work, (c) 60%0 cold
work, and (d) 90%o
cold work (250).
(Source: From ASM
Handbook Vol. 9,
Metallography and
Microstructure, (1985)
ASM International,
Materials Park, OH
44073. Used with
permission.)
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