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1. Chuan bi Vit liéu
Cac oxit kim leai: ZnO, SnO,, TiO,, Al,O,, Ga,0,, ZrO,, Cu,0 ...
Cé4c oxit dat hiém: La,O,, Nd,Oj, Li,0, ...

Gom mdt thanh phan hay nhiéu thanh phan

K ZnO

\_‘_\‘__/".
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1. Chuan bi Vat liéu

Xé&c dinh ti 18 cac oxit thanh phan

Xac dinh ti 18 theo phan trim khéi lwong (%wt); phan trim
nguyén tir (Yoat)

Vi du: Pé tong hop bia gom ZnO pha tap Ga (ZnO:Ga) 5%wt
va 5%at tir cac bot Oxit ZnO va Ga,0; Hay xac dinh ham
lwgng bot thanh phan véi lweong bt tong cong cho mot bia
g6om 12 13097

Biét nguyén tir lwong ciia CAC NQUYEN #6:

Zn: 65,389 ; Ga: 69,7239 ; 0:15,9994¢
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2. Tron, Nghién, Say, Ray

Tron: Tao sw dong déu thd ban diu truée khi nghién.

Nghién: Bot dwgc nghién bang pp nghién wét bang may quay i
tam véi co6i va bi nghién bang vat liéu corundum, ché do hoat dong
quay theo kiéu hanh tinh -> l1am giam kich thwéc hat va tao suw
dong déu trong pha tap.

Say: Sau khi nghién wét, Bt dwge say bang buong say chan
khong ¢ nhiét do khoang 100°C trong nhiéu gio' dé bay hét hoi
nwoc.

Ray: Lam cho cac hat bét toi ra va chon cac hat co kich thwéce
nhat dinh.
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3. Tao hinh Vat liéu

Vit liéu dwgce tao hinh bang phwong phap ép véi may nén thiy
Iwe 180 tan.

Truwée khi dwa vao ép, bot phai dwee cho thém chat phu gia (keo
hoic nwée) de tao do ket dinh gitra cac hat bot.

Hinh dang Kich thwée cua bia phu thude vao hinh dang va kich
thwdéc cia Khudn ép (dang dia tron, vuong, chir nhat, ...

Luc ép tuy thudc vao dién tich bé mit khuon, leai vat liéu, kich
thwoc hat, ...

Qua trinh ép, mau co thé bi phan 16p, nut, ... 1a do lwc ép, lwong
chat phu gia, mat tiép xuc voi khuon, ... chwa phu hop.
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4. Nung

Méu sau khi ép dwge nung trong 10 nung nhiét dé cao.

Nung dé két khoi vat liéu 1a qua trinh vo cing quan treng trong
tong hop bia gom. Bao gom giai doan say va giai doan nung.

Say trong giai doan nay la dé bay hoi hét chat phu gia thém vao
trong qua trinh ép tao hinh.

Nung la qué trinh dung két vat liéu, 1am bién doi tinh chat ciing
nhw pha cua vat liéu.

Két qua ciia qua trinh nung 14 vat liéu da két khoi thong qua sw
giam thé tich, d0 xo6p va kha ning hat nwéc nhé, mit do Kkhoi
lwong 16n, ting dd bén co.

NN ]
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CO SO HOA LY CUA QUA TRINH NHIET PO CAO

Co so nhiét dong:
Phuong trinh co ban cua nhi¢t dong hoc: PNe=\ Eu g\

Trong do: AG - thé nhiét dong dang ap hay ning lugng tu do Gibbs
AH - bién d6i entapi
AS - bién dbi entropi.

Qua trinh s¢€ tu xay ra khi AG <0, nghialaAH <TAS.

Ddi v4i phan tmg pha ran, thudng AS rat nho, dé AH < T AS thi nhiét
do T phai twong doi 16n.

= Phan wng pha ran phai xay ra ¢ nhiét d¢ cao.
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CO SO HOA LY CUA QUA TRINH NHIET PO CAO

Phan (g pha ran trong thuc té cong nghé & cac qua trinh khéng
thuan nghich, dién ra khong hoan toan = Lubn ton tai cic pha gia
bén.

Trong hé ton tai du cac pha cd thé: san pham phan Ung, san phssmr
trung gian va cac pha ban dau con chua phan tng hét. Pha long khong
két tinh hoan toan s& ton tai ¢ dang pha thily tinh trong san pham sau
phan tng, xét vé mat nhiét dong, ciing 12 mot trang thai gia bén.

Co ché két khoi:

La qua trinh cac hat vat liéu roi tu lién két voi nhau thanh khoi gan
chac = su co rit, giam thé tich, thay doi do hut nudc, ting trong
lurong riéng va tang do bén co,... cua vat liéu sau khi gia nhiét.

10
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CO SO HOA LY CUA QUA TRINH NHIET PO CAO

Dudi tac dung cia nhiét do tang dan, trong phoi lieuj dang bot sé
xuat hién mot loat qud trinh héa ly phirc tap: tach am, bién doi thl
hinh, phan tmg héc hoc & pha ran, pha l1éng xuat hién va tham gia
qué trinh bién doi hoa hoc hodc 1y hoc,... > phuc tap, khé tach
bach.

Tuy nhién, qua trinh két khoi vé ban chat dugc coi 1a mot qua trinh
vat ly, khong xét t61 cac phan irng hoa hoc.

Pong luc hoc ctia qué trinh két khoi 1a sy giam ning luong tu do bé
mat gilra cac hat ticp xUc véi nhau. Giai doan dau cua két khoi gan
lién véi sai sot dang 10 trong trong cau tric tinh theé.

11
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Cac Phwong Phap Ché tao Vit liéu 2

Vi du: Tong hop bia gom CuCrO,-Mg
cO cau truc delafosite
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Cac Phwong Phap Ché tao Vit liéu 2

Hon hop bot
dwgc tron va
nghién véi nuéde
cat trong vong 5
gid' bang may
nghién bi quay

Cu,0, Cr,0,
va MgO duoc
chon vai ti 1€
nguyeén tir
Cu:Cr:Mg =
1:(1-x):x,x=0
+0.25.

Say kho bang
[0 nung 200°C
6 100°C cho bay
hét hoi nuwéc

Tao hinh biang
may ép thuy luc
200T

Nung trong
10 nung
1800°C ¢ nhiét
do 1200-
1400°C/3 gio.
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Pién tré suat va do co thé tich ciia liéu khoi CuCrO,-Mg
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5%, 10% ,15% Mg
dwoc chon lam bia
phun xa.
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Ham ludng Mg (%)
— Hinh 1. Dién tré suat va do co mau theo ham lugng Mg. »
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Bang 1. So sanh vi tri va cudng do cac vach nhiéu xa giira cAc mau dung két 5%,
10%, 15% Mg véi mau bot tham khao va mau bot thanh phan ban dau.

CUCE.O. [20 CuCrO, [20] Mg- CuCrO, Vi tri va cwong @9 vach manh nhat
ucCr . —
#7% " (delafossite) (505 )(10%)(15%]||  cCr,0, Cu,0 MgO
( )
d I d I d d d d I d I d I
006 3017 25 |2.850| 40 |2.875||2872||2.866]| 363 96 2465 100 2106 100
100 2874 35 |2570| 20 |2566||2566||2.558|| 267 97 2135 37 1489 52
102 2556 100 |2470| 100 |2.484||2.484||2.477|| 167 100 151 27 1216 12
104 2401 60 |2210| 40 |[2220]|2.220|2.215
106 2134 25 |1911] 5 |1910||1900||1007]| d: khoang cach giita cc mat mang (A)
| : cudong d0 dinh nhicu xa chuan theo
108 1960 10 |1646| 45 |1652||1651) /1649 ginh 6 crime do cue dai (%) I/, )
110 1706 15 |1488| 35 [1.493||1.492|]1.490
\ y. \_ J \\ J L J

= Sy phu hop vé khoang cach giita c4c mat mang va vi tri cac dinh manh
nhat da Xac nhan sy ton tai ctia cau tric cua vat liéu CuCroO.,,.

— CA&c chat tham gia phan tng ran da hoa tan voi nhau dé tao thanh mot
oxit CuCrO,.

— ph

2-Nowrl7 o
moi1 cua
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VAT LIEU GOM DUNG TRONG Y HOC-VAT LIEU CAY GHEP

Nhirng yéu ciu co bin vé mit co Iy:

v' D bén co du 16n;

v’ Modun dan hoi ctia vat liéu xap xi modun dan hdi bd phan dugc
thay thé ;

v’ Tinh chat vat liéu khéng bién do6i trong qué trinh sir dung;

v Bén trong moi trudng an mon sinh hoa;

v Két cau don gian cho qua trinh thay vao va lay ra;

v Khéng tich dién va khong tich nhiét.

17
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VAT LIEU GOM DUNG TRONG Y HOC-VAT LIEU CAY GHEP

Nhirng yéu ciu co ban vé mit sinh hoc:

v/ Khong bi phan tng loai thai béi co thé ;
v/ Theo quan hé voi cac té bao song cua co thé, co thé phan vat lidu
cay ghép thanh 3 nhém sau:
1. Vat liéu co thé phai chap nhéan: cic kim loai, chat déo
2. Vat liéu tro sinh hoc: ceramic nhu a-Al,O,, TiO,, ZrO,, thuy
tinh cacbon.
3. Vit liéu hoat tinh sinh hoc: vit liéu trén co sé calcium-fosfat,

hydroxyl apatit, gom thuy tinh trén co s¢ apatit-wolastonhit

18
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Bai tap

Gom Yy sinh Zirconia (ZrO,- zirconium oxide) pha tap Yittria
(Y,O5-yttrium oxide) la mot loai vat liéu duoc ung dung trong
nha khoa. Trong nghién ctru irng dung cua loai vat li€u nay, nguoi
ta ticn hanh thi nghiém tong hop gom y sinh ZrO,:Y,0, theo
phuong phép thiéu két oxit (phuwong phap gom ky thuat) véi ti 1é
pha tap Ytrium (Y) so véi Zirconium (Zr) la 5% nguyén tir. Xac
dinh khoi lwong bjt ZrO, va bgt Y,O, trong 409 hon hop bot?
Cho biét khoi lugng mol cua cac nguyén to 1a; O = 16 g/mol; Zr
=91g/mol; Y = 89 g/mol.
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1. Cé&c budc tong hop mot bia gom ?

2. Y nghia cua ting giai doan ?

3. Hai cach xac dinh ti 1é pha tap cho mot bia gom
nhiéu thanh phan ? (% at; % wt)

4. Mot so6 vat litu gbm st dung trong cong nghé

mang mong; y hoc ?

20
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3.2. TONG HOP VAT LIEU BANG LO VI SONG

21
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V1 song l1a nang luong

Vi song la mét dang nang lwong dién tur.

Vi séng, gidong nhw tat ca cac birc xa dién tur,
c6é mot thanh phan dién cling nhw mét thanh
phan ti tinh.

dCéac phan vi song clta phd dién tir dwoc dac

trwng boi buwdec song tr 1 mm va 1 m, va

twong &ng véi tan so gitra 100 va 5000 MHz.

22
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Vi song co thé tuong tac voi vat chat
MGt rong rai co thé moé t& nhw thé nao véi sé lwong Ion vat
liéu xt&r trong mot Iinh vee 10 vi séng.

Vat liéu co thé hap thu nang lwong, co thé phan xa nang
lwong, hodc co thé truyén qua nang lvong.

Can Iwu y rang rat it cd vat liéu chi hap thu, chi phan xa, hoac
hoan toan trong sudt doéi véi vi song.

Thanh phan hoa hoc cua vat liéu, clng nhu kich thwoc vat ly
va hinh dang sé anh hwéng dén cach né xay ra nhu thé nao
trong trwdng vi sOng.

Su twong tac cla vi song v&i vat chat dwoc dac trwng boi do
sau tham nhap.

Do Ia, vi sdng co thé tham nhap chi 1a mdt khodng céch nhét
dinh vao mot vat liéu khoi.

Do sauy tham nhap khong chi la mgt ham cua cac thanh phan
vat chat ma no con la mét ham cda tan sb cla vi song.

23
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Hai co ché chinh cho twong tac véi vat chat

C6 hai co ché cu thé cua sy twong tac gitra cac
vat liéu va vi song:
(1) twong tac ludng cuc
(2) sy truyén dan ion.
QCa hai co ché yéu cau su két ndi hiéu qua gilra céc
thanh phan cua vat liéu dich va trwong dién dao
dong nhanh chong cua vi song.

24
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d Twong tac lwéng cwe xay ra véi cac phan tir co cuec.

Q Cac dau cwc cla mdt phan tr ¢ xu hwéng dé dinh
hwéng va dao dong trong bwoc voi dien trrong dao
ddng cua 10 vi song.

dVa cham va ma sat gitra cac phan t chuyén déng
dan dén sinh ra nhiét.

[ NOiI rong ra, mét phan t& cang phan circ thi nd cang ba
cap hiéu qua ho’n (va bi anh hwo’ng b&i) voi tru’dng vi
song
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So sanh gitra phuong phap nung thong
thuong va phuwong phap vi séong
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Fig. 3. Heating patterns in: a) conventional, and b) microwave furnaces.
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Temperature

Conventional Fast Firing Microwave Fast Heating Microwave Hybrid Heating

Fig. 4. Temperature distribution in ceramic material heated by conventional fast firing,
microwave fast firing and microwave hybrid heating (Ts - Surface temperature, T; - Internal
temperature).

27
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Cac Phwong Phap Ché tao Vit liéu 2
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INSULATION FURNACE

Truyén nang lwong

Nguon nhiét bén ngoai

Dong nhiét: tr ngoai vao trong
Vat lieu doc lap

Nang lwong bi mat mat
Phwong phap tiép xtc

MICROWAVE
MICROWAVE PORT

INSULATION

MICROWAVE CAVITY

Chuyén héa nang luvgng
Nguon nhiét bén trong

Dong nhiét: tur trong ra ngoai
Vat liéu phu thuoc

Hiéu qua cao

Phuong phap khéng tiép xuc
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Dan ion la chi khac nhau mot it so vdi cac tuong
tac ludng cuc.

RO rang, cac ion trong dung dich khong c6 mét
moment ludng cuec.

Ching 12 loai dién tich ma dugc phan phoi va bat
cap voi dién trch‘)’ng dao dong cua vi song.
Hicu qua hoac toc do cua hé thong [0 nung, Vi

song ctia mot dung dich ion 1a mot ham ctia nong
d6 cua cac ion trong dung dich.

Vat liéuy co dac tinh vat ly co thé dugc do va st
dung dé du doan hanh vi ctia ching trong trudng
VI sONg.
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EIMQt thdng so tinh toan hé sé hao phi, thuong duoc
goi la tiép tuyén mat mat.

dHé s6 hao phi 1a mot ty 1¢ gitra ton that dién moi véi
hang s6 dién mol.

QViéc mat dién moi 14 mot phép do mot vat liéu hap
thu nang luong dién tr ma nd duoc tiép XUc nhu thé
nao, trong khi hang s6 dién moi la mot thude do cua
su phan cuc cua mot vat chat, vé co ban la dd manh
ma noé chong lai su chuyén dong cua cac phan tir cuc
hay cdc ion trong vat liéu.

QT6n that dién moi va hang so6 dién moi la nhirng tinh
chat do luong duoc.

ongThanCong.com https://fb.com/tailieudientucntt
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Tong hop vat liéu

[ Viéc phat hién ra vat liéu méi doi hoi sy phat trién cua
mot sy da dang cua cac ky thuat téng hop.

Q Phuong phap vi s6ng cung cap co hoi dé tong hop va
bién do6i thanh phan, cau tric va hinh thai cta vat liéu,
dic biét la cac hon hop voi nhiét @6 nung khac nhau.

Vi song cdm &ng plasma (MIPs) cho phép bat ky hon
hop vat lieu ran ndo dugc nung nong, va co thé thic
day lam nong vi song truc tiép ¢ nhiét do cao, mé rong
dang ké viéc str dung Vi song cho c4c phan tmg gitra
chat ran va hon hop khi-ran.



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

g @@Q Cac Phuong Phap Ché tao Vat liéu 2

dTrong khi viéc st dung cac birc xa Vi song dé
thiéu ket 1a mot ung dung xu ly vat liéu noi tiéng,
kha ning clia C4C blc xa Vi sOng dé san xuat
plasma khi dugc str dung dé tong hop vat liu.

St dung mot may phat song 300-watt, plasma
oxy, flo va nito c6 thé duoc san xuat.

Nhiing plasma nay la co hoat tinh cao, ching c0
chira mot hon hop cua cac electron, cac ion va
goc tu do, do do cd chung thé du’O’c str dung dé
oxy hoé (trong trudong hQ’p cua oxy va flo) hoac
giam (trong truong hop cua nito) vat liéu chirc
nang Khac nhau.
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g @@Q Cac Phuong Phap Ché tao Vat liéu 2

QPay la thuan loi nhu bang cach kich hoat cac nguyen to
OXI hoa hoac giam loai, nhu trdi nguoc voi nhiét Kich hoat

QKha ning di cu cation trong mau dugc loai bd, ma cé thé
anh hu:(mg nghieém trong dén tinh chat chic ning mong
muon cua vat liéu.

Qbicu nay ¢ tam quan trong dac bit d6i voi vat liéu mang
mong, o do khong khi bi oxy hoa & nhiét d6 cao s€ hoan
toan pha huy mang.

 Tong hop vat ligu vdi sy ho trg cla vi séng noi chung la
nhanh hon nhiéu, sach hon va kinh t& hon so véi phuong
phap nung thong thu:ong

MGt loat cac vat liéu nhu cacbua, nitrit, oxit phirc tap,
silicides, zeolit, apatit, vv da duogc tong hO’p bang cach st
dung 10 vi song.
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QQQ Cac Phuwong Phap Ché tao Vat liéu 2

Uu diém

ar mot nguodn twong déi m@i ciia nang lwong ché bién,
nang lwong vi séng cung cip nhiéu wu diém hap dan
trong ché bién vat liéu so v&i cadc nguon nhiét thong

~

\ thuwong. y

Vg . A ° n ~ )
Nhirng loi thé nay bao gom sw linh hoat hon, toc do
nhanh hon va tiét kiém nang luong.

(" aa 2 ) 2 x oase 2. a . )
Nang cao chat lwong san pham va tai san, tong hop cac

vat lieu méi ma khéng thé dwoc san xuat bang phwong

hap sw®i am khac.
\p P ),
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QQQ Cac Phwong Phap Ché tao Vit liéu 2
Vi du tong hop gom Al,O
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S B Cac Phuong Phap Ché tao Vit ligu 2
Table | : Comparative properties of microwave and
conventionally sintered alumina grit

Sintering Conditions | Microwave | Conventional
Density 1450°C/15 min 3.70 3.92
-3
(g.cm™) 1400°C/45 min 3.94 3.96
1500°C/15 min 3.96 3.89
Abrasion 1450°C/15 min 95 68
Index 1400°C/45 min 100 65
1500°C/15 min 94 94
Micro 1450°C/15 min 2205 732
Vickers 1400°C/45 min 2388 1026
Hardness
(kg.mm'Q) 1500°C/15 min 2317 1885

CuuDuongThanCong.com
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Fig. 5. SEM micrographs of MHFS alumina (Alcoa - A10005CG): at 1550°C (100°C/min up to
1100°C and 50°C/ min up to 1550°C, soak time of 30 min - density of 95.3%) a) interior, b)
surface; using 1.5kW for 25min (density of %6.6%), c) interior, d) surface; using 1.8kW for 20
min (density of 95.1%&%.e}interior, and f) surface. E————
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Ni-Zn ferrite

Fig. 6. SEM micrographs of homogeneous microstructures of Ni-Zn ferrite
(Nig5ZngsFe0s): microwave hybrid fast sintered at 1220=C (100C/min up to 1000C and
500C/ min up to 1200C, soak time of 20 min - density of 99%): a) sample interior (core),
b) sample surface, c) sintered conventionally at 1200eC (5¢C/min, soak time of 120min -
density of 95.4%), and d) internal and near-surface grain size distribution of microwave-
sintered MB‘&COng.oom https:/fb.com/tailieudientucntt
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Fig. 5 — A comparison of V-I curves between microwave and
conventignally sintered ZnQ varistor samples.

Table IV : Typical density and grain size data for
ZnO radials of type V275LA4

| : . Fov , A ; ¢
“ ‘ Sintering condition Density (g.cm™) / Grain size
: f % theoretical density (um)
i by 1 Conventional; 1250°C/2 h 558/984 10
5 I i R } Microwave; 1100°C/15 min 5.58/98.4 6
../'\ .:~;/, b i 25 |
MABARE RE Microwave; 1200°C/15 min 5.59/98.6 7.5
Fig. 4 — Typical microstructures of conventional and microwave sin- % : p
tered ZnO based varistor samples showing more unitorm and finer Microwave; 1300°C/15 min 5.60/98.8 9.5
microstructure of microwave sintered part than the conventional preduct.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Nung kim loai

(b)

Aluminum
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Starting Piece MW M Staiting Piece O
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Fig. 13 = Some typical bulk metals before and after melting in microwave.
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