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Kekakuan dll.)

= “'Sn‘at Kimia :

- (tahan karat, tahan oksidasi, dll.)

Sifat Teknologi :

(Formability, Weldability, castability,
machinability, dll.)
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Struktur Mikro
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ool ten state:
—8 e growthi starts from the
HUCIErelcrystallization, and the

C r;g@- als grow toward each
(A-E).

=4 hen tworor more crystals
__c—olllde theilr growth is stopped.

_sr—_ = Einally, the entire space is filled

e

— ;_f" ~Wwith crystals (F).

—

= Each growth crystal is called

A= ”. Grains contact
each other at “
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Figure 14-5. "&t Y-' 1 the formation of metallic grains during the
oli d t atic lt etal. (From Rosenhain W: Introduction to
| hysical '\1 t I] =_\', 3r 1 1 London, Constable and Co, 1935.)
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2 1N ge eral, the smaller the graini size of the metal,
i _e etter lits physical properties.

~—

SControl of Grain Size

= —"Number of nuclei of crystallization
=~ & The more rapidly the liquid state can be changed to the solid
state, the smaller or finer the grains will be.

~— Rate ofi crystallization

® |f the crystals form faster than do the nuclei of
crystallization, the grains will be larger.

e Slow cooling results in large grains.

10/24/2010 Anrinal - ITP




E shape: of the
ams may/ be

Nifiuenced by the
Sshiape ofi the mold in

= r"\’/vhich the metal

h——
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GAMBAR 4-1.7

Batas Butir. Ketidakteraturan pada batas butir
(Dikutip seizin Clyde W. Mason, Introduction to
Physical Metallurgy, American Society for Metals,
Bab 3.)




Ermikaan siInggung|dari dendrithyang
IElikempang

(rlsi 5' Graln

_ﬂdl’lt yang| berkembang dan dibatasi oleh
= fitas 0)Uf]E

“éﬁdmgman lambat :
—Dendrit Gemuk ====» Butir Kasar

Pendinginan Cepat :
Dendrit Kurus ==== Butir Halus
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atiian :
(EEOMELH terkecilyano membemntoi ﬁof—ﬁerulang

E)lrli CEllp
e aniselsatian Vang mempunyali orientasi
“‘sama
e\e (Phase)
= SBagian darl struktur mikro yang mempunyai sifat

i T

= fistk sama

-—"_iq;'-"' =

- FE_ = _1 Fasa : - sel satuan sama

- Kristal tunggal (fasa memiliki 1 butir)
- Kristal banyak (fasa berbutir banyak)

2 Fasa : - sel satuan tidak sama
- putir lebih dari satu

- pbila % fasa tidak sama (fraksi fasa beda)
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ANEIIICE STructure

) “Cl_-
PNIfiE mietallions are held together by their

inlitualiattraction to the electron cloud. =
Ic Bond”

METALLIC
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Vgl s exist In one of the 14 crystal structures at
O emperature.

-mples

a unit cell
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SEl\satuan /Geometri Kristal: =
i Boady Centered Cubic (BCC)

Gambar 1: Struktur Kubik pemusatan ruang
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ace Centered Cubic (FCC)

Gambar 2: Struktur Kubik pemusatan Muka
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e Exagonal Closed Packed (HCP)
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(Butlr dan Batas Butlr)
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Unit cell orientation
in Grain A

T

A
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Grain boundary

Unit cell orientation
in Grain B

A schematic illustration of a polycrystalline sample. The polycrystal is composed of
many grains separated by regions of disorder known as grain boundaries. Note that the unit cell alignment
within Grain A (shown in the high magnification insert) is different from that in Grain B.




Grey cast iron
showing the graphite
flakes in a pearlite
matrix
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NOEYo Carbon,steel

_—

te the small
mount of pearlite in
he structure
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Note the increased amount of

pearlite compared with the
0.1% ‘dead mild’ steel
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Two-dimensional view
of pearlite, consisting
of alternating layers of

cementite and ferrite.
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/ Martensite
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\ \/ ’ Retained austenite
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Martensite formed by shear transformation
In an austenite grain
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The needle-like structure

of martensite, the white
areas are retained
austenite.
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- ~ Tempered

—  400°C 30 min
- 500 MPa stress
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- isotropic
since grains are
approx. spherical

& randomly
oriented.

10/24/2010

rolling direction

- anisotropic
since rolling affects grain
orientation and shape.
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