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Phan mé dau: KHAI NiEM VAT LIiEU
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KHAI NIEM VE VAT LIEU

o Vatliéu :
- san pham céng nghé véi chat
liéu va tinh chat can thiét

- hinh dang, kich thwoc phu hop
muc dich st dung

e Thé hién sw théng nhat:

thanh phan — cau tric — tinh chat
— cong nghe
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PHAN LOAI VAT LIEU

o Theo thanh phdn héa hoc, phin bon nhém:
- GOm sit, thity tinh va ximdng,

- Vat liéu polyme,

- Kim loai va hop kim,

- Composite.

o Theo cdu triic:

- Cdu tric tinh thé (don tinh thé va da tinh thé).

- Cdu tric vé dinh hinh (v co, hitu co) va vdt liéu nano
(vi tinh thé).

-
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KIM LOAI

« Vat liéu kim loai 1a sy két hop cac nguyén to kim loai
nhuw Fe, Al, Cu, Ag, Au...

- Lién két kim loai: Nguyén t& dinh vi, may electron tw
do bay quanh.

- CAu truc: tinh thé

- Cong nghé tao hinh chinh: duc, gia cong can, kéo,
ren dap, ngudi...

- Tinh chat: déo, dan dién, dan nhiét, khéng bén héa

» Do vai tro cla sat (Fe), c6 thé chia:

- Kim loai chtra sat (den)

- Kim loai khdng chlra sat (mau)
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VAT LIEU POLYMER

* Polymer la cac v@t lieu htru co thanh ph,én chinh la
C, O, H ... ¢6 khdi lwgng phan ttr 16N, cau truc soi
dai v&i nhiéu phan nhanh.

» CAu truc: vo dinh hinh

o Lién két chinh: cdng hoda tri, Van der Wall, Hydro

» COng nghé chinh: tao hinh trong mién bién mém

 Tinh chat: c6 khoang ’bién mém, khéng dan dién,
nhiét do bién dang thap
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VAT LIEU CERAMIC (GOM)

o KHONG PHAI LA KIM LOAI, KHONG PHAI LA POLYMER

o Thuong la hop chat ctia mot kim loai va phi kim (C6 oxy: Al,O,,
SIiO, khong oxy: SiC, BN, Si;N,...)

o Lién két chinh: ion va cong héa tri

e Cau tric: tinh thé, vé dinh hinh

° C6n)g nghé: cong nghé gom (két khoi nguyén liéu bét & nhiét do
cao

 Tinh chat: don, cung cach dién, cach nhiét, nhiét dd bién dang
cao, bén hoa..

* Phan loai:

- Vat liéu truyen thong: dan dung (gom s, xi mang), st dung dat
sét lam nguyen liéu chinh

- Vat lieu phat trién: vat liéu ky thuat (vat liéu két cau, vat liéu dién,

A it
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COMPOSITE

Kim loai

o L4 vat lidu két hop (t6
hop) t& hai cau to
(thanh phan) tré 1én:

e 1 -trwong phan tan
(pha lién két),

e 2 - pha phan tan.

» Két hop nhirng dic
tinh tot nhat caa moi
pha thanh phan.

COMPOS

-
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4 I
VAT LiEU CERAMIC

o Rat kho dinh nghia chinh xac

e Mot sO cadch xem xét chinh hién nay:
- Thanh phan: Kim loai+phi Kim (Oxit,
Carbide, Nitride...)

Kiéu lién két (ion va cong hoa tri)
Hoa tinh thé (cau truc tinh thé)
Vimo

Cong nghé
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KiEU LIEN KET

Lién kétion trong chat vo co  Nhan xet

Vat lidu | % lién o Kim loai: lién két kim loai la
- Xy - chinh
két 1on

» Polymer: lién két phan tr

CaF, 89 e Ceramic:ion va céng hoa tri

MgO 73

2'\?8' 2; o Kidu lien két khong phai 1a
123 ti€u chi ro rang

SiO, 51

Si,N, 30

NS 18

CuuDuongThanCong.com HttpsTfireor erirertett /
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CAU TRUC HOATINH THE

qua cau cung ban kinh: 1ap phwong hoac luc giac

)4 A
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LO TRONG TRONG CAU TRUC LAP

PHUONG va SU HINH THANH CERAMIC

 C4c anion tao cau trdc 1ap phuong

-cdc 10 trong giita cdc tif dién (cda cau tric 1ap phuong) hoic
-bat dién (cta ciu tric Jap phuong tAm mit).

Cac cation di-vao 16 trong tao cau tric ceramic
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~ LO TRONG TRONG CAU TRUC LUC
GIAC va SU HINH THANH CERAMIC

 C4c anion sap xép tao luc giac

* Cdc 16 trong con ¢6 tén 1a & mdr luc giac hode ni dien luc giac dé
phin bi€t vGi1 cdc 10 trong tur cau truc 1ap phuong.

o C4c cation di vao 16 trong
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Sw hinh thanh cau trac ceramic

%KY

Stable Stable Unstable
e DO bén virng cau tric phu thudc ty 18 R .on © Ranon
« Céc cation c6 thé chiém mét phan 16 trong, khéng nhat
thiét phai lap day cac 16 trong
* Sy ty lwong (stoichiometry): néu tat ca mét loai 16 trong bi
lap day, cac cation con lai phai di vao loai |6 trong khac.

- /

it
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So phoi tri va ban kinh ion

Ty Ié SO Pa dién
phoi tri| phoi tri
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KiEU CAU TRUC ABX,

o Ti4* @ Ba2* ) 02~
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Ceramic Silicat

Fie. 1. Olivine structure parallel to {100) plane. Si atoms are at the
centres of the tetrahedra and are not shown. Small open circles O
Mg atoms at z = zero; small sclid circles @ Mg atoms at = = }
(after Bragg and Brown, 1926).

—

TR it
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Ceramic Silicat tinh thé
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Thuy tinh Silicat

-

Cac tir dién sap xép khong theo trit tu, tao nhiéu 16 trong.
Cac cation lap vao vi tri 10 trong (bién tinh)
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Thﬁy tinh Silicat  Ceramic tinh thé: khdng c6
léch mang. Do do bép lien két
(ion + cOng hoa tri) rat Ion.

A //«é:s Ceramic c6 tinh don.

Thuy tinh: twong tw ceramic
tinh thé, khéng co 1éch mang.

Vat liéu bién dang béi dong

_ sl chay nhét. day 1a qua trinh
pha hay va tai tao lailién két
Do nhot |a thwée do strec can cua gl.l;Pa cac nguyen tw "
thay tinh chéng lai sw bién dang Bién dang nhuw sy trU’S?’t len
nhau gilra cac I&p chat long.
p= - FIA Khai niém chat ran:

dv /dy  dv /dy Chat ran 1a nhing chat c6 do

nhot tir 1012 poaz tro lén.

T tertrenrertoentt
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 Where
— n = Viscosity

— 0 = Tensile Stress
— £ = Tensile Strain
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Viscosity (P)
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Silicat cau truc khung

Zeolite .. |
Me , [Al Si yOZ(X+y) .
» Trong khung zeolite, x ion AR* thay thé (x+y) ion Si4*.
« Dién tich dw bu b&i nMe* (hodc Me*),khéng nam trong
khung zeolite.
« Phan khong gian réng lap day b&i mH,0.
e Vi du: natrolite Na4[Al;SI5,0,::].16H,0, sabazite

Sodalite
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Cac dang thu hinh cua cacbon
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4 A
Theo quan diém cau truc v

=
O

Goam sou (ceramic) vea maét caau trulc
vi moa lag cauc vaat liedu raén voa cob
vbui caau truuc do thea, thagnh phaan
khoaung vag houa khauc nhau. Thagnh
phaan pha cula vaat liedu goam sou goam
pha fa tinh thea, pha thuly tinh vag cou
thea cald pha khi. Cauc saln phaam goam
sOu NOO6Ic saln xuaat tdég cauc nguyean
liedu daing boadt mon, taio hinh roai hem

nung nAean keat khoai 60 nhieat hod cao.

-
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Quan diém hién dai:

1. Ximang

2. Cong nghé bot
a. Ep
b. Két khoi

3. Cac quatrinh céng nghé khac
a. Sol-gel

@)

. Phéng sinh hoc (Bio mimetic)
DPon tinh thé

cong nghé ceramic

u'.? LN
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Raw powder

Formed product

Sintered product

80T —

. Oxy hoéa nhiét
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