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http://www.psc.edu/science/Cohen_Stix/crystals_big.gif
http://www.psc.edu/science/Cohen_Stix/crystals_big.gif
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http://www.ficientdesign.com/wp-content/uploads/2010/06/body-centered-cubic-bcc1.jpg
http://www.ficientdesign.com/wp-content/uploads/2010/06/face-centered-cubic-fcc1.jpg
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3) aiWiaa (Close-Packed Hexagonal: CPH) @a
AYAANDELUULYNUIAANALUA N TAAUKUILUU

sUnuatdaasUuuudn LA

AN http://www.everyscience.com

4) i2i (Body-Centered Tetragonal: BCT) Aaasaax
AL AUNNINALNYNUNAALUIASH URETInTINKTY

sUnuaaasduuuddi

AN http://www.tf.uni-kiel.de

fiinaunfgiuzaslasasondnuavasaaniuiiag
e walunsdneimdulaneineiasaasgneg
wiahilflundanlunisadunannuiiindulasedsInan
UINNFA


http://www.everyscience.com/Chemistry/Inorganic/Ionic_Solids/.images/hcp_unitcell.gif
http://www.tf.uni-kiel.de/matwis/amat/def_en/kap_1/illustr/bravais5.gif
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https://www.llnl.gov/str/November05/gifs/Bulatov1.jpg
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http://ars.els-cdn.com/content/image/1-s2.0-S0039602801015461-gr1.jpg
http://www.ndt-ed.org/EducationResources/CommunityCollege/Materials/Graphics/CrystalStructure/BCC.jpg
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uaviiddd Aotiu
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| |
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7iun:  http://www.oocities.org/


http://www.oocities.org/tokyo/fuji/1159/index3/m020b.JPG

wiu 1 |25

NATUAULY WANUFUANUSMILITEALLN LHaWUTNRS
leaadl

nnauMsaumaautlsnnasa (a2 = b? + ¢d)
(4R)°= (a°* + a°) + a°

4R

a= \/§
Usuasuasviaaas (Vee) = a°
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ves= ()

suasuavaraau (auudiniunsenan)
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2 gﬂmj
ANURUILUUARYAYA AN TUMULAAR = —£4RT = 0.68

NG
datilutdasidusazle
Antilusasaay =0.68 x 100 = 68%

iiuNudiaf 1 wiaaduagidd azﬁmuﬁﬁ‘]u
azmauat 68% &i1u 8n 32% AstTuUNuNIN

Taneifilaseasroflunuuiidd tdu Tasufiea,
TURUATN, WNUAN, WaLaY, Ntusian, Tulawdan
(Niobium) uagtunanfiiusduuuiwasise (Ferrite iron)
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http://www.hobart.k12.in.us/ksms/PeriodicTable/About%20Graphics/chromium.jpg
http://www.geevor.com/media/images/Rocks%20and%20Metals/tungsten%20light%20bulb.jpg
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Tanginazidutasygsamiiadaduuuiandd e
lfaaagiisdsviiluanasanundd wiandufiaznauat
dszdnu 8 yu uasludmihgnunaAusazeu 6 67 93
walundomineaag azfavaaufonun 14 & aTig

silviagasuuuanddiaznaniionua 14 azaau

AN http://ecee.colorado.edu

ueifiaviiagasualaWdd vararalani Ll daaun
sauﬁmi‘]umﬂmmmﬁm;aﬁ avaauazuusAulily 14 67
llautuuniaaadatae) g lautduua? waagTusy
aavdtlsuRaAY stiucdegl

FCC (Face Centered Cubic)

Crystal Structure

sugtduaniguadawdd

AN http://www.museum.mtu.edu


http://ecee.colorado.edu/%7Ebart/book/fcc.gif
http://www.museum.mtu.edu/Gallery/Copper/fcc.gif
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http://www.ndt-ed.org/EducationResources/CommunityCollege/Materials/Graphics/CrystalStructure/FCC.jpg
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Aun: http://www.oocities.org
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Usuasuasvinadas (V) = a°
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13u1nsua9asmnal Vatom = 3


http://www.oocities.org/tokyo/fuji/1159/index3/m020c.JPG
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avmanuatawddluntradasal 4 avean aotulsunes

AYMNANIALLYINALU
4 _,
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{27
A8 )
ANUKRUILUUAAYIaTAaNTUMDULARE = (4st = 0.74

J2
Antiusaaay = 0.74 x 100 = 74%

siuluilati 1 Mumwjadmaat,ay\lsﬁfﬁ azfigrunilu
aznanat 74% srudn 26% agtidunuining

diauBeuiaudulasegsviidd asiiuinlaseasoandd
LAWK UILLUUADIALABNNIAAT ALAANNAGIALAR
fnfu TAs9a9iSefinisizandnattondiein anunad
Andoudadunuiwiiy (Cubic Close-Packed: CCP: 1assase
?.laaaumauammnuamwumuums{m)

Tangassua I luNiduTaseasouuuil 12y asqfidian
, NaYLAaY, Naval, aznl, fnLAx, navA1a1l (Platinum),
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13U uastnanaasaulus (Austenitic iron) (widngduuudiagle
a8 luAauna)
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AN http://2.imimg.com
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- T
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AN http://www.munknee.com


http://2.imimg.com/data2/JK/CV/MY-654094/aluminium-plates-250x250.jpg
http://www.munknee.com/wp-content/uploads/2009/10/gold-bars-india.jpg
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11.1.1.3 zsdafnaaiafwuuafnsagef

Wi TAsIES I L RA YR Tanenia Az flunuu
anuAdfian wadefitaseasandnlansangluuunilens
suuuy gniundndvnians (Hexagonal) nibeaiaduuuda
LY WInaaaNI AL TURNUNAAUNLNR LN AUNRUILUY

’iﬂsoaﬁwaaazmauIﬁiauwﬁoazumnmamnﬁﬁﬁ LRY
taWdid MfiTasvasudimdananundad iugiuuuiid
ALY IZUINNN AN TulangAliautiadal6das

wiheaaduasdigy Usenavlilsaaznan 17
aznau 1aa azgnan 7 Magauntdunnmlaniosiiuuy
LRLAIURTY UAzan 3 MaLinAInaIvuadlnsdag sl
AIURTY

Close Packed Hexagonal (C.P.H).

There is a total of
seventeen atoms in the
C.P.H unit cell.

This is the pattern for atom centres for
a Close Packed Hexagonal unit cell.
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http://www.rmutphysics.com/charud/scibook/crystal-structure/hcp.gif
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http://www.chem.qmul.ac.uk/surfaces/scc/images/scat1_1g.gif
http://www.ndt-ed.org/EducationResources/CommunityCollege/Materials/Graphics/HCP.jpg
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http://www.oocities.org/tokyo/fuji/1159/index3/m020d.JPG
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Tavieifisluuusdauaniaduuuddlaun waadia
(Cadmium: Cd), Tauaas (Cobalt: Co), unndiidey,
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suTauaasilasdas 19 Uy U TN Laa

AN http://www.periodictable.com


http://www.5nplus.com/files/3513/8755/4761/cdte_morceaux_both.jpg
http://www.periodictable.com/Samples/027.14/s13.JPG
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Body Centered
Tetragonal
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http://www.netwelding.com/Body_Centered_Tetragonal.jpg
http://ars.els-cdn.com/content/image/1-s2.0-S135964541200002X-gr2.jpg
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Body Centered Tetragonal
Carbon Lattice
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https://www.indigo.com/images/products/md/67605W-Minit-body-centered-tetragonal-carbon-lattice-structure.jpg
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http://image.made-in-china.com/2f0j00rUETcwQnvpbh/Martensitic-Stainless-Iron-Pipes.jpg

w1 | 40

Taneiiitasvasnuuddd Hulaneiidauaig
udounsv finnuuderaurinogy au1sadunsIn1vaelen
weiagligusad lvitilunsu riadelviilutdulaiaadne

Tanzniitaseasatilunumandd fulangndila
Aaudvaau wagdmnuianunannuuudadd vinTw
grusaditduneiu wiadaludguleadnanin

TangndTasyasuuudntgy Watinusiunau vsa
Aatdutguaglisdmuudonnseuindu
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http://img.alibaba.com/img/news/10/00/70/42/1256540712491_us_backyard1_629.jpg
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http://img.alibaba.com/img/news/10/00/70/42/1256540712491_us_backyard1_629.jpg
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transformation temperature) ﬂaam‘lﬁﬂumﬂsoaswu
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[ o | [ o
aniwaslse liidu vanaasaulus 100%
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transformation temperature) Aaaauuginvinlviuan
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wuntandd o aangiinseani zlifimaniwaslse
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Austenite . Martensite

Face Centered Cubic Body Centered Tefragonal

mMartensite is 4.3% larger by volume.
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Aun: http://www.metal-wear.com

11.2 msiuinaavnan (Crystal Growth)
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http://www.metal-wear.com/picts/ausmart.gif
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Liguid Liguid Grain boundaries
Nuc‘ , ‘
Crystals which Grains

will Farm grains

L 2007 = 2009 The University of Waikato | www.sciencelearn,org.nz
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Aun: http://www.sciencelearn.org.nz


http://www.ndt-ed.org/EducationResources/CommunityCollege/Materials/Graphics/GrainGrowth.gif
http://www.sciencelearn.org.nz/var/sciencelearn/storage/images/contexts/just-elemental/sci-media/images/metal-crystal-growth/174181-1-eng-NZ/Metal-crystal-growth.jpg
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http://www.metallographic.com/Images/Dendrites-2.jpg
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http://corrosionlab.com/Failure-Analysis-Studies/Failure-Analysis-Images/20030.SCC.304H-pipeline/20030.microstructure-ditched-grain-boundaries.jpg
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