Chuong 2: VAT LIEU CHIU LUA

" 2.1 Giéi thiéu vé VLCL — Phan loai

2.2 Céc tinh chit co ban cua VLCL

| 2.3 Dic tinh mt s0 loai VLCL thuong gip



2.1 | Giéi thiéu vé VLCL — Phan loai

> VLCL la vat liéu dung dé xay dung cac 10 cong nghiép,
cac ghi dot, cac thiét b1 lam viéc ¢ nhiét do cao (>1000°C)
trong thot gian dai.

Cong nghié¢p luyén kim,
nhiét dién, sanh s, thuy
tinh, san xuat x1 mang, vv...
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Phan loa1 VLCL

1. Theo ban
chithéaly —

1/ Nhom silic: Gom 2 nhém nhé 1a dinat va
thach anh

2/ Nhém Alumdsilicat: Gom 3 nhém nhé: Ban
axit, samot, cao alumin

3/ Nhom Manhédi: Gom 4 nhom nho: Dolomit,
Forsterit, Spinen, manhédi

4/ Nhém cromit: Gom 2 nhém nho: Cromit,
crom manhédi

5/ Nhom Zircon: Gom 2 nhom nho: Silicat
Zircon (ZrS10,) va Zircon (ZrO,)
6/ Nhom cacbon: Gom 2 nhom nho: Coc va Grafit

7/ Nhém Cacbua Nitrua: Gom 2 nhom nho:
Cacborun va cac loai khac.

\ &/ Nhom oxyt: Céc oxyt tinh khiét



[ - Loai chiu lira thuong: Do chiu lira tir
1580-1770°C

2. Theo @ _, < - Loai cao lira: Do chiu lira tir
chiu lira 1770-2000°C

- Loai rat cao ltra: do chiu lira
>2000°C

/- Gach tiéu chuan thudng: Gach hinh
chitr nhat va gach hinh chém

3. Theo hinh
dang va kich — @ - Gach di hinh don gian

thuoe - Loai phtrc tap

\ - Loai rat phuc tap va khoi 1on

— p.6—



4. Theo dac
tinh gia cong —

nhiét

5. Theo

phuong phap —

san xuat

6. Theo
do xop

i

" - Loa1 khong nu

@ J - Loai nung

_ - Loai duic tir chat nong chay

/- San pham nén déo, nén ban kho
hoac nén dap tur phoi liéu dang bot

@ khong déo
q - San pham dtc tir ho va chat nong

chay

_- San pham cua tir quing
(- Loai dic : c6 d6 Xép <1 %

- Loai thuong: c6 dd xop tir 10-30 %

_- Loai nhe: ¢6 d6 Xép > 50 %



2.2 | Cac tinh chat co ban cia VLCL

. D0 chiu lura

. Do bén co hoc ¢ nhiét d6 cao

. Do bén nhiét

. Tinh 6n dinh thé tich & nhiét d6 cao
. Do bén xi

. P dan nd nhiét

. P6 dan nhiét



1. D0 chiu lra

> La kha ning chong lai tac dung cta nhiét 3o cao khong bi
nong chay

==> P¢ xac dinh do chiu lwra cua vat li¢u nguoit ta dung con dé do

- Con nay 1a 1 khoi chop
cut, 2 day 1a 2 tam giac déu
coO canh la 8§ mm va 2mm,
cao 30mm.

\/ —> dat trong 10 nung.
|

==> Nhiét d0 ma tai d6 dau cén guc Xuéng cham dén mat dé duoc
g01 la nhiét @6 chiu Itra cua vat li¢u.
— p9—




Nhiét d9 chiu lira ciia mot so VLCL

Loa1 vat lieu

. : w0 r AL 1%n
Do chiu lva (C) | Loa1 vat liéu

Do chiu lira (°C)

Quic 1730-1750 Cao Alunun 1780-2000
Dinat 1710-1720 Manhed: >2300
Dat sét chiu lIra | 1580-1750 Crom-manhed: =2000
Cao lanh 1740-1770 Dolomut >2000
Samot 1610-1750 Forsterit 1800-1850

Nhan xet: Néu hat vat lieu cang 16n, nhiét do guc cua con cang cao.

—p.10—




2. P0o bén co hoc ¢ nhiét do cao

> La kha ning chong lai dong thdi tac dung cua nhiét do va tai
trong co hoc.

> Dé xac dinh nhiét d6 bién dang: dot nong dan mau dudi tai
trong tinh 2kg/cm? theo tiéu chuan Lién X6 (GOST 4070-48)

/ﬂ_\2 kg/cm?

N
Mau c6 dang hinh tru
cO duong kinh 36mm,
cao S0mm.
N

==>  Ghi lai nhiét d6 tai 6 mau bi lan 4% va 40%

—p.11—
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Bang nhiét d6 bién bién dang dudi téi trong 2kg./cm2

cua VLCL:

VLCL Nhiét d6 bién dang dwdi tai trong 2 kg.-"cm2 [D'C]
BD 49 40%

Dinat 1650 1670

Ban Axat 1400 1430 1500

Samot B 1250 1320 1500

Samét  A(ALO; | 1400 1470 1600

40%)

Cao lanh (ALO; | 1450 1550 1650

42%)

Mullit két kho1 | 1600 1660 1800

(Al,O; 70%)

Corun (AlL,Os3 | 1870 1900

99%)

Manhedi 1550 1580

(99%Me0)

Crom-manhedi 1450-1550 1480-1600

Forsterit 1550-1650 1650-1710

Polomat 1550-1610 1630-1680 1650-1690

—p.12—
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3. P9 bén nhiét (ben xung nhlet)

> La kha nang chéng lai sy dao dong nhiét A0 ma khong bi pha huy

> Phuong phap xac dinh do bén nhiét: Theo tiéu chuan Lién X6
(GOST 7875-56)

[+ Mau thur dugc chon 1a vién gach co kich thudc tiéu chuan:
230x113x65 mm

< + Pot nong 1 dau mau trong 10 dién c6 nhiét d6 850 °C hay 1300 °C

+ Nhung dau da dot néong vao nude lanh 20 °C.

+ Lap di lap lai cho dén khi mau thur ran @it va hao hyt dén 20 % khoi
luong ban dau. S6 lan lip lai nay duoc goi 1a DO BEN NHIET.

—p.13—
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Do bén nhiét cua vai loai VLCL

Loait VLCL D ban nhidt (nung o 8§50 ':C.‘j
Dinat 1-2
Samot:  loar hat nho sit dac 5-8
Loai hat viza 10-15
Loai hat tho 25-100
Mahadit 2-3
Crom-Mahed: 2-3
Crom-Maheéed: bén nhiet =30

—p.14—



4. Tinh on dinh thé tich & nhiét d cao

Khi chiu tac dung lau
dai cua nhiét do cao

- Bién d6i thanh phan pha
- T4i két tinh
- Két khoi phu

7
I

Co phu

No phu

Cophu = Vét nit gifra vita va gach; lin vom 10, vv...

Gidn né phu == Vom 10 bi phong Ién

—) Dé xac dinh strc co phu (nd phu) = nung san pham & mot
nhiét d§ xac dinh (VD dinat : 1450°C) = xac dinh AV

AV

_h-V
V.

(0]

(m°)

—p.15—



> D6 1a kha nang chong lai su an mon va pha huy boi moi
trueong ¢ nhiét do cao cua VLCL.

> VD: [ - Xinodng chay ¢ 10 luyén kim, kim loai ndng chay, thuy tinh

) vv... (moi truong long)

.- Bui quing, bui phé liéu vv...(mdi trwong ran)
==> 2 tac hai chinh:| AN MON & XAM THUC

» Phan loai cach khac: 3 loai: xi bazo, xi axit va xi trung tinh.

long,

- San pham chay, khi CO trong 10 cao, vv...(mdi truong khi)

== DOHi v4i xi axit: dung gach axit tot hon dung gach bazo

> Cach xac dinh d¢ bén xi

- Vién gach ¢6 16 hinh tru: d = 25-50 mm, cao tir 20-40 mm
—> dua xi da nghién min vao = nung ¢ 1400-1500°C trong

|

2-3h xem ton that trong lugng.
—p.16—
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6. D0 dan no nhiét

> Cac VLCL khi dot néng thuong bi din né, sau khi lam ngudi

s€ tro ve trang thai ban dau.

- H¢ s6 dan no nhiét cua vat lieu dac trung bang cac chi ti€u sau:

a) Hé s6 dan no nhiét trung binh:

b) H¢ s6 dan nd nhiét thuc:
¢) Hé s6 dan né nhiét twong doi:

Trong do: {

—p.17—
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L, : chi€u dai mau ¢ nhiét do do

L,, : chiéu dai miu & 0°C hay & nhiét d6 phong
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(1/K)



> Do gifin nd nhiét trung binh trong khoang nhiét d tir 0°C dén nhiét do

t co thé tinh tir hé s6 dan né nhiét trung binh béng: a,.t. 100%

> Vi du: Gach Samét ¢6 o= 4,5 x 10° = d6 dan nd nhiét ¢ 800 °C la:
4,5x 10 %x 800 x 100% = 0,36%

H¢é s6 din né nhiét trung binh ciia mot s6 VLCL & 20-1000 °C

Tén VLCL Oy, (20-1000 °C)
Samot (4.5-6).107°
Cao lanh (4.5-5.5).10°"
Mullit (70 % ALO;) (5.5-5.8).10°
Mullit- corun (80-90% AlO:) IZ'_'T-'-T__S}.IU"S
Corun (99% AlLO;) (8-8.5).10°
Manhédi (90-92% MeO) (14-15).10°
Cronut (9-11).107°
ban axit (7-9).1 0°
Dinat (11.5-13).10°
Thuy tinh qus"irc 0.4.1 00°

—p. 18—
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0 dan nhiét

Tiét dién F
A

» Dong nhiét truyén qua vat (trong 1s) theo phuong x dugc tinh theo PL Fourier:

oT Q oT
- AFZ W) | e Q= =A— (Wm?

(- Q, l1a dong nhiét truyén theo phuong x trong thoi gian s (W)
. - q, 12 mdt dp dong nhigt truyén theo phuong x trong thoi gian 1s (W/m?)
VOL:{ T 1a nhiét dé tuyét déi ctia vat (K)
- F 1a dién tich tiét dién vudng goc vdi phuong x (m?)
_ -| A 1a h¢ 56 dan nhigt cia vat (W/m.K)
—p.19—
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H¢é s0 dan nhiét A ciia vt liéu

NONMETALLIC
CRYSTALS

e

A phu thudc vao nhiét do

W/m-°C

A=A (1+bt)

100

Trong thuc té c6
thé xem A 13 hang
s6 tng v6i nhiét
do trung binh cua
vat t,

10
LIQUIDS —

== | LUty cuavattra
bang suy ra A

0.1

0.01

—p.20—



2 3 })ac tlnh mot i loal VLCL thu’O’ng oap

1/ Nhom silic: Gom 2 nhém nhé 1a dinat va
thach anh

2/ Nhom Alumédsilicat: Gom 3 nhom nhd: Ban
axit, samot, cao alumin

3/ Nhom Manhédi: Gom 4 nhom nho: Dolomit,
Forsterit, Spinen, manhédi

4/ Nhém cromit: Gom 2 nhém nho: Cromit,
< crom manhédi

5/ Nhom Zircon: Gom 2 nhom nho: Silicat
Zircon (ZrS10,) va Zircon (ZrO,)
6/ Nhom cacbon: Gom 2 nhom nho: Coc va Grafit

7/ Nhém Cacbua Nitrua: Gom 2 nhom nho:
Cacborun va cac loai khac.

\ 8/ Nhom oxyt: Céc oxyt tinh khiét
—p.21—



2.3.1 Nhom Slhc DINAT

» C6 ham lrgng SiO, > 93% ==> Loai gach chiu lira AXIT

r Cat quic
> Nguyén liéu sx: tir cac quing QUAC %> Sa thach

Quaczit
(Ban Thai, Lang Son: da quaczit chira 98,4% S10, va 0,97% Al O,

Pon Vang, Phu Tho: da quaczit chra 97-98% S10, va 1,56-1,74%
ALO;, vv...)

> KV thuat sx DINAT:
Quaczit + V6i + Phugiasit + Keokétdinh

—  » KHUON — % SAY — » NUNG dén 1460°C

—p.22—



Rat bén voi
X1 axit

+ Khi dot néng né ra (khac vdi SAMOT) nhung do nd khong 16n 1am

co tac dung lam chat cac mach xay lam giam d¢ tham khi.

+ Dinat la loai VLCL mang tinh axit, chira S10, >= 93% ==

+ D6 dan nhiét: cao hon SAMOT
+ D6 bén nhiét: kém hon SAMOT

+ Do 6n dinh thé tich: Kém

» Pham vi sur dung:

+ Dung trong 10 COC HOA, 160 LUYEN KIM va 1o THUY TINH

+ Sur dung rong rdi 1am VOM LO vi khong bi co khi dung. O nhiét d6 > 600 °C
dan nd nhe lam vom 16 bén ving.

—p.23—
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2.3.2 Nhom Alumlnosih-cat SAMOT

> La loai VLCL pho bién nhat, chiém dén 70% tong s6 VLCL

> Tuy theo ham luong Al O, trong san pham ma ho Aluminosilicat dugc
chia lam 3 loa1l nhu sau:

+ Ban axit:  ALLO; < 30% (15-30%)
+SAMOT: ALO, =30-45% ==
+ Cao Alumin: AlLO;>45%

Loai gach chiu lwra
trung tinh, kiém yéu

> Nguyén liéu sx: tir dat sét va cao lanh chiu lira cong véi phu gia

> K§ thuat sx SAMOT:

Pitsét + Phugia —» TAOHINH —» SAY

— » NUNG dén 1350-1380°C

—p.24—



> Tinh chit SAMOT:

+ VLCL Samot la gach chiu Itra trung tinh va kiém yéu

+ Nhiét do chiu lira : 1610-1770 °C . Dya vao d0 chiu lira chia 1am 4 loai

Loai O : nhiét do chiu ltra > 1750 °C
Loai A : nhiét do chiu ltra > 1730 °C
Loai B : nhiét do chiu ltra > 1670 °C
Loai C : nhiét do chiu ltra> 1610 °C

+ P§ bén nhiét: Cao, dao dong trong 1 khoang 16n, phu thudc vao thanh
phan ctia phoi liéu, phuong phap nén, cau trac san pham:

- Tao hinh bang phwong phap déo : 6-12
- Tao hinh bang phwong phap ban kho:  7-50

- Cau trac hat nhé sit dic: 5-8
- Loai hat vira: 10-15

- Loai hat tho: 25-100

—p.25—



> Do on dinh thé tich: Co d6 co phu khi nung & nhiét 6 cao. Néu nhiét
do nung qua cao, trong gach Samot b1 bién dang

> Do bén xi: CAO. Muc do phu thudc vao cau trac hat va do sit dic cta san
pham.

+ San phém cO ciu tric hat lon, xép => d6 bén xi thép, bi an mon nhanh

+ Nguoc lai loai c6 cau truc hat nho, sit dic =) do bén xi cao.

» Pham vi str dung: Rat rong rai do nguyén liéu sx dé kiém

- Trong sx gang: xay 10 cao, 10 gi6 nong, thung d6 gang
- Trong luyén thép: xay tuong 1o

- Trong cong nghiép silicat: xay 10 nung do gom, sanh, sir, nau
thuy tinh, 10 nung x1 mang, vv...
- Trong cac 10 luyén coc, luyén kim, noi hoi

—p.26—
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2.3.3 Nhom Alummosﬂlcat CAO ALUMIN

» La loai VLCL chwra hon 45% AL O,

> ¢0 chat luwgng cao, dugc st dung trong tat ca nhirng di€u kién lam viéc
rat nang né ma Samot khong thé chiu dung noi.

> Nguyén liéu sx: tir 4 loai khoang khac nhau vé thanh phan Al,O,

Loai silimanit: 45-70% Al,O,

- Loai mullit: 70-78% Al,O,
- Loai mullit corun: 78-95% Al203
- Loai corun: >95% AL,

==> Ham lugng AL,O, khong chi la dau hiéu dé chia loai san pham ma no

con quyét dinh nhirng tinh chét co ban ctia san pham CAO ALUMIN

—p.27—
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> CORUN la san pham c¢6 nhig tinh chat dic biét cao nhat trong nhom
san pham alumosilicat

+ Nhiét @ bién dang: 1840-1850°C

+ P9 bén nhiét 16mn: co6 phu gia > 60 ; khong co phu gia < 15 1an

+ Do bén rat cao doi vai kim loai , xi, thuy tinh , mudi nong chay ,
kiém , axit

+ Nhiét d¢ chiu Iira: 2000°C

/ 14 /4
+ C6 do cing 16n nén lam vat liéu mai rat tot

+ Lam chén nung, chén nau thuy tinh

==> Ung dung: ,
S - i e (i Tt eeh s

+ C¢ tinh chat dién mo1 rat cao nén dugc st dung
, rong rai trong cong nghiép dién va vo tuyen dién.

—p.28—
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2.3.4 Nhoém Manhédi: VLCL MANHEDI

> La loai VLCL chira tir 80 - 85% MgO == YLCL kiém tinh
dién hinh

> Nguyén liéu sx: chu yéu tir quing Manhédi (MgCO,)

> K§ thuat sx gach MANHEDI:

nung .
Quang Manhédi ——» Manhédi két khoi + PP‘J gia Fe,0;,
1550-1600°C Titan, Al,O;,

—> TAOHINH —> SAY — NUNG ¢ 1500 —1600°C

—p.29—
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> Tinh chit MANHEDI:

+ Do chiu lira > 2000°C
+ Nhiét d§ bién dang dwéi tii trong khong cao lam: 1500-1550°C, phu
thudc vao loai khoang lién keét.
+ Do bén nhiét & 850°C: - Lam ngudi bang khong khi: 4-9 lan
- Lam ngudi bang nude: 1-2 1an

+ H¢é s6 dan nhiét A cia MANHEDI giam khi nhiét do ting

» Pham vi rng dung:

- Chu yéu dung trong 10 dién, 16 nau thép, cac 10 luyén kim mau theo
qua trinh bazo.

—p.30—
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