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Gach chiu lira periclase-hercynite

San phidm nay dugc cong ty ching t6i san xudt theo yéu cdu sir dung bang tai nung 10 nung xi ming, két hop vai
hon 30 nam kinh nghiém dich vu chuyén nghiép cho 10 nung xi mang, st dung cat magie silic thap vi tinh thé c6 d6 tinh
khiét cao doc quyén ctia Tap doan PuNai 1am nguyén lidu chinh, thém phu gia tong hop va trai qua quy trinh dic ap sudt

cao va nung say dac biét.

1 . Pic diem va hiéu suat

* Do déo dai clu truc tdt va dd 6n dinh sdc nhiét tuyét voi. Trong qua trinh nung va st dung gach
spinel magie sit nhém, cac ion Fe*+ khuéch tan vao lién két oxit magie xung quanh, trong khi mot s ion
Mg2+ khuéch tan vao cac hat spinel sat nhom, phan ung v6i oxit nhém con lai bi phan huy tir spinel sit
nhém dé tao thanh spinel magie nhém. Hiéu tng hoat dong nay khién mot sé lwong 16n céc vét nirt nho
hinh thanh bén trong san pham trong qua trinh nung va sir dung, c6 loi cho viéc dém ng suit nhiét va cai
thién d6 6n dinh séc nhiét cia san phdm; Piéu quan trong 14 qua trinh phan huy spinel sit nhom, trong dé
su khuéch tan 13n nhau cua céc ion Fe?+ va Mg+ tiép tuc & nhiét 4o cao, dan dén d6 déo dai clu truc tdt
cta vat liéu chiu ltra MgO-FeAl,04 trong qua trinh st dung ¢ nhiét do cao.

* Do bén cao va kha niang chdng x6i mon manh. Spinel nhém sit bén trong ctia san phdm c6 thé tron 13n voi cat
magie c6 d6 tinh khiét cao, v&i cdu trac rdt ddng déu va dic. Cac hat phat trién tbt va cac hat dugc két ndi vai lién két
théng qua spinel lién hat. Sy két hop nay tét, cai thién dang ké do bén nhiét do cao va kha ning chéng an mon cia

chét long clinker.

* Co hiéu suét bam dinh tét véi bé mit 10 nung. Trong qué trinh sir dung, Fe203 va Al203 trong san pham dé
phan ting v6i CaO trong clinker xi ming dé tao thanh cac khoang chat c6 diém nong chay thap nhu C2F va C.AF. Cac
khoang chat nay c6 d6 nhot nhit dinh va c6 thé bam dinh chic vao bé mat néng cua gach spinel magie sét nhom, tao

thanh bé mat 16 nung 6n dinh.

* San pham da dat dén trinh d6 tién tién quéc té vé tudi tho sir dung cho cac bang tai nung 16 nung xi mang Shaanxi
Yaobai Cement 10000T/D, Henan Tianrui Cement 12000T/D, Anyang Hubo Cement va Hubei Century Xinfeng Cement
7200T/D. Pay 14 san phdm cé tudi tho cao 1y tudng c6 thé thay thé cac bang tdi nung 10 nung xi mang quy mé 16n nhép
khéu.
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2 . Chi tiéu vatly va hoa hoc

THUONG HIEU

CHI SO
MgO(%)> 87 85 82
ALO; (%) 3~5 >4 >10
Fe,03 (%) 4~6 >4 2~4
Do x0p bicu kién A-P(%) < 17 18 18
Khoi luong riéng B -D(g/cm®)> 2.98 2.95 2.90
Nhiét do thuong cudng do 4p suét C -C -S(MPa)> 70 50 50
Nhiét d6 1am mém tai 02MPaR -U -L(To6°C)> 1700 1650 1680
Chong soc nhiét T -S R(1100°CLam mat bang nudc)> 8 6 6
Tdc dd gidn nd nhiét T -E(1450°C)(%)< 1.8 1.8 1.8
D¢ dan nhiét T -C(350£25°C)[W/(m -K)I< 35 35 3.8
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Gach spinel nh6m magie

Gach spinel nhém duoc san xudt bang cach st dung cit magnesia vi tinh thé c6 dé tinh khiét cao va spinel magnesia
nhom néng chay lam nguyén liéu thd thong qua cac quy trinh dic biét. Do str dung cong nghé spinel tai chd va nguyén liéu
thd c6 do tinh khiét cao, san phdm c6 kha nang chéng mai mon manh & nhiét do cao, dic biét phit hop véi ving chuyén tiép
ciia 10 quay xi mang c6 (ng suat nhiét cao, ing sudt hoa hoc va tii san xuét, ciing nhu vang nung cua 16 quay xi mang xi

canxi cacbua. Pdy 13 san phim coéng nghé cao tai tinh Ha Nam.

San phdm da dugc sir dung trong ving chuyén tiép cia 10 quay boi cac doanh nghiép xi mang 16n nhu Xi ming
Conch, Xi mang Jinyu Jidong, Xi ming Tianrui, Xi ming Heidelberg tir Dirc va Xi mang Chau A tir Nga. Tudi tho ciia san
phim di dat dén trinh d6 tién tién qubc té va duogc ngudi dung danh gia cao.

1 . Pac diém va hiéu suat

* Chiu nhiét va chéng séc. Thanh phin khoang chét chinh ciia san phim la magnesit (MgO) va spinel (MgAl20.), c4 hai
déu 1a hé tinh thé ding truc va cé hé s gidn no nhiét ddng hudng. Do hé sb gifin né nhiét cua spinel 1a 7,6x10-6 va magnesit 12
13,5x10-6 nén c6 su khac biét dang Kké. Ngoai ra, hiéu ung chuyén pha & nhiét dé cao cua cac chat phy gia dac biét khién mot sb
lwong 16n céac 18 rdng hinh ciu va céc vét ntrt nho hinh thanh bén trong san phdm trong qué trinh nung. Sy hién dién cua cac vét
nirt nho co loi cho viée cai thién do déo dai vé céu truc cua san phidm, dém ung suét nhiét va ngan chan su lan truyén cua cac vét
nit ¢4 hinh thanh. Do d6, san pham c6 kha ning chéng sdc nhiét va bong tréc ciu tric cao.

* Do bén cao. Ham luong spinel trong lién két gach spinel magie tang 18én, 1am ting ty 18 spinel so v6i magie. Do goc ludng
dién giita cac hat khac nhau 16n hon goc ludng dién cta cung mot hat nén luong lién két pha rén thir hai trong lién két tang 1én,
do d6 cai thién cAu tric vi mé cua lién két, din dén d6 bén cao va kha ning chéng mai mon.

* Chéng x6i mon. Piém nong chay thip nhit caa MgO (diém nong chay 2805°C) va MgALOs (diém néng chay 2105°C)
trong san pham 1a 1995°C va hai chét nay c6 mirc d6 hoa tan 1dn nhau nhit dinh. Trong quaé trinh sir dung, tbc d6 phan @ng giita
cac khoang chét spinel bén trong san pham va Na;0, K20 va SOs trong clinker xi mang dién ra cham va diém néng chay cia hop
chét natri aluminat tao ra boi phan trng nay cao. Pdng thdi, cc tap chat vét tdn tai riéng 1&, bit kin cac 18 rdng va chin cac kénh

ctia xi. Do d6, kha ning chéng dn mon ciia san pham nay tham chi con tbt hon.
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2 . Chi tiéu vat ly va hoa hoc

THUONG HIEU

CHI SO
MgO(%)> 87 85 80
ALOs (%) 9~11 8~12 13~17
Fe:05 (Y0)< 0.8 1.0 0.8
Si0; (%)< 0.8 1.0 1.0
D6 xp biéu kién A-P(%) < 17 18 16
Khéi lugng riéng B -D(g/cm?)> 2.95 2.92 2.95
Nhiét d§ thudng cuong do ap suat C -C -S(MPa)> 70 60 55
Nhiét d6 lam mém tai 0,2MPaR -U -L(To6°C)> 1700 1700 1700
Chédng sbc nhiét T -S -R(1100°CLam mét bang nudc)> 12 10 10




©

R, Gach mullite c6 d§ dan nhiét thap

San phdm nay 1a loai san phdm tiét kiém ning lugng va than thién véi méi trudng mai do cong ty chung toi
phat trién dua trén dic diém x6i mon kiém manh, séc nhiét thuong xuyén va hao mon vt liéu 1én cua vat lidu chiu lira
trong viing nung néng va phan hity va viing chuyén tiép ciia 16 nung xi ming. Pay 14 san phdm 1y tuéng tiét kiém ning
luong va cé tudi tho cao cho ving chuyén tiép, ving nung néng va phan huy va éng din khi cdp ba coa 1o nung xi

mang.
1 . Pac diém va hiéu suat

* Tiét kiém nang lwong va giam tiéu thy ning lwong. D6 dan nhiét ciia san phim thip (¢ 1000 °C, d6 din nhiét chi
la 1,1-1,3W / (m - K); Gach SiC-mullite 1a 1,7-1,9W / (m - K); Gach nhém cao chéng tach 16p 1a 1,4-1,5W / (m - K), c6 hiéu
qua cach nhiét tt. Lo nung xi ming ®4,8 x 74M dugc sit dung trong khu vuce 35-73m, v6i nhiét do quét xi lanh thip hon 60-
80°C so véi gach silica molypden va thap hon 30-40°C so véi gach alumina cao chéng tach 16p, giam thit thoat nhiét va tiéu
thu nang lwong. Mirc tiéu thu than trén mdi tén clinker c6 thé giam 0,3-0,5kg, tiét kiém 900 tén than hang nam, tiét kiém
khoang 900.000 nhan dan té tién quy, giam carbon dioxide giam lwong khi thai khoang 2400 tin, luu huynh dioxit khoang 10
tAn va nito oxit khoang 7 tin. Piéu nay giup cic doanh nghiép xi mang giam luong khi thai carbon va dat dwoc cac muyc tidu

v& moi truong 1a tiét kiém nang lwong va giam tiéu thy.

* Mit do thé tich nho, hiéu qua chi phi cao, giam dang ké chi phi mua sém va giam tai i lanh. LAy 10 nung xi mang @4,8x74M
1am vi du, chi sir dung 35 mét gach mullite c6 do dan nhiét thip trong ving tién phén hity c6 thé giam trong luong 16p 16t chiu lira khoang
50 tAn so v6i gach mullite silica, giam chi phi mua sim khoang 250.000 nhan dan t¢ va dat dugc loi ich kinh té déang Ké.

* Hiéu suét tuyét voi va tudi tho cao. San phim nay sir dung mullite khang kiém nhe lim nguyén liéu chinh va cac chét phu gia
dic biét dugc dua vio trong qué trinh san xuit dé tao thanh mét lwong 16n pha khong mullite trong qué trinh thiéu két san phdm. Céc 16
1ong bén trong c6 hinh cAu va khéng lién tuc. Trong qué trinh sir dung, bé méit gach ¢6 thé hinh thanh khéi thuy tinh, ngén chin hidu qua sy
%01 mon ctia mubi kiém trong vat liéu trén san phém, cai thién kha ning chéng kiém, chéng mai mon va do én dinh sbc nhiét ciia san pham.
Tudi tho c6 thé dat dén mirc cia gach silicon molypden..

* Gii quyét hiéu qua vép dé an mon cia gach gilic molypden trén tAm thép ciia xi lanh 16 nung xi mang va véan dé d& gy

céac by phan composite trong vat li¢u tiét kiém nang luong nhiéu 16p trong qua trinh str dung. .

* San phdm d4 duoc str dung boi Xi ming Conch, Xi méng Zoomlion, Xi méing Henan Tianrui, Xi ming Hainan Changjiang
Huasheng, Xi mang Jiaozuo Qianye, Xi mang Heidelberg Dirc Khu vuc chuyén tiép 10 nung xi mang 5000T/D-12000T/D, khu vuc phan
hity nung néng trudc (35-73m) va ba dng dan khi. Nhiét do ciia xi lanh thip hon 50-70°C so véi gach silica va molypden, tudi tho dat 2-5

nim. San phim d dugc ngudi ding cong nhén va dénh gi4 tt
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Nhiét d6 quét ctia xi lanh gach mullite c6 d6 dan nhiét thép sau mdt nam sur dung 16 nung xi méang 5000T/D.

2+ Chi tiéu vat ly va hoa hoc

THUONG HIEU

CHI SO
ALOs (%) 55~65 35~45
Fe03 (%)< 1.5 1.8
Khbi lwong riéng B -D(g/cm?)> 2426 2.0~23
Do xbp biéu kién A-P(%) < 16 18
Cudng d nén nhiét do thuong C -C -S(MPa)> 90 60
Nhiét d6 lam mém Tai 0.2MPaR U -L(To6 °C)> 1500 1350
Chdng sc nhiét T -S -R(1100°CLam mat bang nudc)> 12 10
Do dan nhiét T -C(1000°C)[W/(m -K)< 14 13



file:///C:/Users/Tien%20Thanh/OneDrive%20-%20cloudor/Desktop/1.214.5.6%3f4.9.10

@ Gach cao nhém chdng bong tréc
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1+ Dic diém va hiéu suit
GIOI THIEU SAN PHAM: Gach cao nhém chéng bong tréc 14 vat lidu chiu lira hiéu qua véi kha ning chéng bong troc rat tét.
Nguyén li¢u chinh 1a bauxite tinh ché, bd sung mot lugng nho ZrO: dé tang tinh én dinh nhiét va chéng bong troc. Vat li¢u duoc
tron voi céc chét két dinh, ¢ép khuon co khi roi nung nhiét d6 cao.
DAC DPIEM SAN PHAM: Gach ¢6 thé chiu dugc nhiét d¢ 1én dén 1400 °C hodc cao hon. Gach duoc thiét ké dé gitr nguyén hinh
dang va khong bi nut v& hodc bong troc. Co do bén co hoc tdt, mot s loai con c6 kha nang cach nhiét.
UNG DUNG SAN PHAM: Thudng duoc sir dung trong 16p 16t 10 quay khé xi ming cong nghé méi, 16 nung, 16 hoi va céc khu

vuc ¢6 nhiét do cao.

2 - Chi tiéu vatly va hoa hoc

THU‘ONQ H{EU GKBL-70
CHI SO

ALO; (%) > 70 70

710, (%) . 4~6

Fex05 (%) < 1.8 1.8

Khéi lugng riéng B -D(g/cm?®)> 2.5 2.5

D6 x6p biéu kién A P(%)< 23 25
Cudng d6 nén nhiét do thuong C -C -S(MPa)y> 60 50
Nhiét d6 lam mém Tai 02 MPaR -U -L(To6 °C)> 1480 1470
Chéng sbcnhiét T -S -R(1100°C Lam mét bang nudc)> 15 20
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1 . Dic diém va hi¢u suat

GIOI THIEU SAN PHAM: Gach chiu lira chéng kiém 1 loai vt liéu chiu lira dugc thiét ké dac biét dé chéng lai su &n mon ctia chit
kiém. Bao gdm loai thong thudng, loai cudng do cao va loai vom. chung thuong dugc 1am tir nguyén liéuthd chiu lra c6 ham lugng
ALO:s tir 25-40 %. Gach nay duoc lam tir da, than cdc va céc chit phu gia thich hop dé tingdé nén va giam do xbp

PAC PIEM SAN PHAM: Gach c6 dd bén co hoc tbt, kha nang chiu nhiét 5t & moi truong co nhiét do cao. Dac biét lakhang lai sy an
mon cla cac chit kidm, gitip duy tri d6 bén ciia gach trong méi trudng cé tinh kidm

UNG DUNG: Thudng ding trong cic vi tri:

- B6 trao dbi nhiét tién nhiét 16 xi ming

- Str dung trong cac 10 luyén gang thép, gém st va cac 10 cong nghiép khac

2 . Chi tiéu vat ly va hoa hoc

THUONG HIEU HTPNJ-1 HTPNJ-2
CHI SO

ALO; (%) 25~40 25~40 25~40

Fex0s (%)< 2.0 2.0 2.0

Khéi lugng riéng B -D(g/cm?®)> 2.1 2.1 2.1

Do xbp biéu kién A -P(%)< 21 20 19

Nhiét d6 thuong cudng do ap suat C -C -S(MPay> 30 40 60
0.2MPaTai nhiét do lam mémR U -I(To6 °C)> 1300 1350 1250

Chéngsdcnhigt T -S -R(1100°CLam mét bang nudc)> 10 10 15

KhingkémA R Muic I
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Gach composite treo (gach treo)

1 - Dac diém va hi¢u suat

* Sin phidm nay la gach composite diéu chinh da ning do céng ty ching t6i phat trién va san xuit dua trén
didu kién s dung vat li€u chiu lira trong cac by phan dédc biét nhu nép clra 10 nung xi mang va may lam mat,
két hop v6i van d& d& bong troc va tudi tho ngén cua vat liéu duc trong Iinh vuc nay. Sau gin mot thap ky
nghién ctru va phat trién k§ thudt, san phdm di duogc phat trién va san xuét. Lép 1am viée cia san phdm nay chu
yéu duoc lam tir mullite, andalusite va silicon carbide lam nguyén liéu thé, véi cac chdt phu gia dic biét duoc
thém vao. San phdm duogc tao hinh dudi ap suét cao va thidu két & nhiét do cao. San phdm khong chi c6 dic tinh
chéng mai mon, chéng bong troc va do én dinh sbc nhiét tuyét voi ma con c¢6 kich thudec bén ngoai dic bist co
thé két hop thanh nhidu hinh dang khac nhau. San phidm dic biét phu hop cho cédc bé phan dic biét cé hinh dang
phirc tap nhu nip cira 16 nung va ddu may lam mat; Lép cach nhiét s dung vat liéu duc chiu nhiét nano, giam
hiéu qué thit thoat nhiét va nhiét d6 bé mat cua vo, vdi tudi tho hon 3 nam. Viéc phat trién va ung dung thanh
céng gach composite treo di giai quyét hoan toan cac van dé& vé thi cong vat liéu dé khé khin, chét lugng dé
khong dat yéu ciu va tudi tho ngin trong cac bd phén dic biét nhu nidp diu 160 nung xi miang va phin trén cua

may lam mat, da dugc nganh céng nghiép xi mang céng nhén rong rai.
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2 . Chi tiéu vatly va hoa hoc

THUONG HIEU

Lop lam viéc

Vat liéu cach nhiét

CHI SO

ALOs (%)= 55 35

Si0,+SiC(%)> 30 .

Do xOp bidukién A -P(%)< 21 _
Khoi lugng riéng B -D(g/em®)> 2.5 <2.0(110°C*24h)

Cudng d6 nén nhiét do thuongC -C -S(MPa)> 60 30

Chéng mai mon(cm?)< 55 .

Chéng séc nhiét T -S -R(1100°CLam mat bang nudc)> 15 .

Nhiét d6 lam mém Tai 0.2MPaR -U -L(To6 °C)> 1600 1200
Thay di vinh vién do gianhiétP L -C(%) +0.2(1200°C*24h) +0.5(1000°C*24h)
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Gach silic molypden

1 . DPiac diém va hiéu suat

* Gach silic molypden chi yéu duoc 1am tir nguyén lidu dét sét alumina cao, mullit va silic cacbua. Chung c6 dic
tinh cuong dé cao, chéng mai mon va én dinh sdc nhiét tuyét voi. Chung chu yéu dugc sir dung trong vang chuyén tiép,

dai an toan, ving phan huy, 16 phan huy va ng dan khi cip ba cia 16 nung xi ming.

% Gach composite silic molypden dugc lam tu 16p lam viéc cua gach silic molypden, va ap dung cac quy trinh dac

biét dé ting 16p composite va 16p cach nhiét, gitp giam hiéu qua do dan nhiét va nhiét do xi lanh cta san pham.

THUONG HIEU

Lép Vat liéu
CHI SO G GREIEED) Gotese | G U GhiFLSE composite cach nhiét
ARO3 (%) > 70 66 65 63 62 60 55 5
Si02
Si02+SiC(%) > 25 30 28 25 25 25
— (70)
Khoi luong rigng B -D(g/em®)> 270 | 265 | 265 | 262 | 260 | 255 | 2.0 <0.3
Do xdpbicukién A - P(%)< 17 20 20 17 17 19 | 30 .
Cuong d nén nhi¢t d thuong C -C -S(MPa)= 120 100 100 90 90 90 45 .
},‘gl)iftdélémmémtéi()QWaR ‘U -L(To6 1680 | 1650 | 1650 | 1650 | 1600 | 1550 | 1450 .
Chéng séenhigt T -S ‘R 15 15 12 10 10 10 _ .
(1100°C Lam mat bang nuéc)>
Chéng mai mon(em?)< 5.0 6.0 6.5 7.0 7.0 75 . .
Do din nhigtT -C[W/(m “K)](1000°C)< 2.0 1.7 1.7 1.7 1.7 1.7 1.4 0.045
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Vit liéu diic cho dau 10 nung va diu dot

* Vit liéu duc dédc biét cho miéng 10 nung va éng phun nhiét dugce lam tir corundum, mullite va silicon

carbide lam nguyén liéu thd chinh, vdi cac chit phu gia ddc biét va bdt nano dugc thém vao. San phém nay trai

qua phan @ng tai chd cua lién két ¢ nhiét d6 cao dé tao ra cac pha corundum va mullite, c¢6 dic tinh 1a d6 bén

cao, kha niang chong mai mon va d§ 6n dinh soc nhiét tot.

THUONG HIEU

KHA NANG bUC ~_ MAY DUC CHONG .
MG RONG THAP | CHAY NO BQ BEN CAO  ONG PHUN NHIET

CHI SO L
YK-1/HTPMG-1 YK-2/HTPMG-2
ALO3+SiC(%)> 70 70 80
Khdi luong riéng B-D(g/cm®)> 110°Cx24h 2.50 2.60 2.75
110°Cx24h 60 80 100
Cuong do nénC .
C S (MPa)> 1100°Cx3h 80 100 100
1400°Cx3h 80 100 100
110°Cx24h 7 8 15
DY bén uon M 0 1100°Cx3h 8 10 15
R (MPa)>
1400°Cx3h 8 12 15
1100°Cx3h £0.2 0.4 +0.3
Thay déi vinhvién do gianhiétP -L -C(%)
1400°Cx3h 0.4 £0.5 +0.4
Chéng mai mon (cn?®) <
1100°Cx3h 5.0 5.0 5.0
Chéng séc nhiét T -S -R(1100°CLam mét bang nwéc)> 20 30 30
Miéng 10 nung Ong phun nhiét
Cac bd phan st d )
B R B G Ong phun nhiét
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4

Chit két dinh ¢6 dd bén cao va nhiét dd cao

=

Keo cuong do cao va chiu nhiét do cao c6 cuong dg lién Kkét
tdt & nhiét do thudng, nhiét d6 trung binh va nhiét do cao, co6 thé
thiic ddy lién két chat ch& va chic chin tong thé cua khéi xay;
Tuébi tho cao, thi cong thuén tién va téng thé nho gon c6 do bén
cao va lién két duge hinh thanh béi sy bam dinh va dong tu cua
xi mang gitra cdc bé mat gach. Khi sir dung, nd ¢ thé phan g
nhanh dé tao thanh cau trc phirc hop dang keo. N6 c6 thé ngin
ngura hiéu qua su xuat hién cua cac hién tuong bét lgi nhu bién
dang, phat ra lira, xé dich hoic roi gach trong khéi xay 10 nung,
kéo dai tudi tho cta 16p 16t 10 nung va phdi hop voi khéi xay va str dung gach spinel nhom sit magié, gach
molypden silic, gach mullite ¢ do din nhiét thip va cac san pham khac cho 16 nung xi ming, mang lai két qua
tot hon.

J# 5 Brand GQ-1
ARO3 (%) > 65
Fe203 (%) < 22
110°Cx24h 6
PobénubnM -0 -R(MPa)> 1100°Cx3h 3
1350°Cx3h 10
Nhiét d¢ chiu lta(°C) > 1790
Dung dich keo Luong cho thém (%) 30~40
Thoi gian dong két(min) 2.3
<1.0mm 100
Phan b kich thuéc hat (%) ~0.5mm <5
<0.075mm >50
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Hinh dang dwgec tao hinh sin

Vat lidu chiu lira dugc st dung trong céc thanh thip, hong, goc cua cia dng din khi cép ba, van cira va cac b phan khac
ciia bo 1am mat ghi 10 nung xi mang bi mon nghiém trong va c6 tudi tho ngin do sy x6i mon cua ludng khi tbc d6 cao chura
cac hat clinker xi mang va kiém. Trong qua trinh st dung, hién twong "v&" thudng xay ra, anh huéng nghiém trong dén hoat
dong binh thudng cia 10 nung xi mang. Sau khi hoan thanh 14p dat tai chd cc cdu kién dic sin chiu lira do cong ty ching
t6i san xuit va dua vao st dung, vén dé tudi tho ngén cta cac bd phan néu trén c6 thé duge gidi quyét hoan hao. San phim

nay c6 cac dac diém sau:

*Khong cin thi cong dé tai chd, khong cin khudn db cho neo thép chiu nhiét, giup giam hidu qua cudng do lao dong va chi
phi vat liéu.

* Cac cu kién duc sin di hoan thanh cac budc d6, bao dudng, siy kho va nung tai thoi diém giao hang, ginp tiét kiém dang
ké thoi gian thi cong.

* Khong bi gidi han béi didu kién méi trudng hay khi hau, giai quyét vin dé thi cong tai chd vat lidu dic trong diéu kién tu

nhién nang néng va mua dong khic nghiét.

* C6 thé ché tao thanh cac san phém dic biét v6i nhidu kich thude va hinh dang khac nhau (phu hop véi thanh thép cua bd

lam mat dang vi, goc cua ctia 6ng din khi cép ba, van ctra nang, v.v.)



VAT LIEU CHIU LUA
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Cic thanh phan dic sin clia cong van khi thir ba

Van khi cép ba chu yéu chiu sy 4n mon va mai mon cua bui do luéng khi téc do cao mang theo, ciing nhu sy an mon
ciia "kiém". Cac thanh phin duc sin cia van khi cdp ba do cong ty ching t6i san xuit st dung corundum, mullite, silicon
carbide, v.v. l1am nguyén liéu chinh, c6 d6 bén cao, kha nang chéng mai mon, chéng an mon, do dn dinh sdc nhiét tuyét voi
va kha nang chéng va dap co hoc tét. Tinh toan ven tdng thé tét, rat ngén dang ké thoi gian thi cong va tudi tho sir dung

trén 2 nam

Cic thanh phén diic sin cho géc cua dng din khi bac ba

Khuyu tay cua dng gi6 cip ba chu yéu chiu sy x6i mon va mai mon cia bui do ludng khi téc d6 cao mang theo, ciing nhu sy
x6i mon cua "kiém". Céc bo phan dic sin do cong ty chung t6i san xuét c6 thé dam bao hoan toan chét luvgng xay dung,
duoc nung trude, co tinh toan ven téng thé t6t va d& dang thi cong, stra chita va thay thé. San pham c6 céac dic tinh nhu do
bén cao, kha nang chiu nhiét d6 cao, chdng mai mon, chéng dn mon, chéng bong troc va chdng x6i mon. Pdng thoi, san

phém rit ngén dang ké thoi gian thi céng, c6 ty 1é hiéu suét chi phi cao va tudi tho hon 3 nam.

Cuong d6 nén lanh D6 bén udn & Thay d6i vinh

trang thdi lanh vién do gia

M -O -R(MPap nhiét P ‘L
AC(O o)

Ei=0an
Index  Khoi luwong  A1203 SiO2+Si C -C ‘S(MPay>
riéngB ‘D (sau C
nung 110°C) (% %)
>

(g/em?)> >

110°C  1100°C 1300°C 110°C 1100°C 1300°C 1100°C 1300°C

x24h x3h x3h x24h x3h x3h x3h x3h

Van éng din khi bac ba khéi vat liéu chiu hia duc sin

SF 2.70 70 20 100 110 110 10 11 12 0.1 +0.3

dac trung D6 bén cao, Chéng mai mon, Chdng séc nhiét, Sé¢c co hoc

Khéi vat liéu chiu ltra dtic sdn khic cua 6ng dan khi bac ba

SwW 2.65 70 25 100 100 110 10 11 12 +0.1 +0.3

dic trung Do bén cao, Chong mai mon, Chong x6i mon, Chong an mon

Vat liéu chiu ltra duoc st dung cho thanh th?ip ctia bd lam mat luéi chu yéu bi anh huong bdi sy hao mon cua
clinker xi mang nhiét d¢ cao, dugc thay thé thudng xuyén. Sau khi xay dung vat liéu dé xong, kho séy, d& v& va tudi tho
ngén. Céc thanh phén duc sin cua cong ty chung t6i rat d& lp dit va thay thé, siy nung khéng cin bao dudng, tiét kiém thoi
gian. San phém c6 cac dac tinh la do bén cao, chéng mai mon, chéng sbc nhiét, chéng an mon, v.v., va rut ngfm dang ké

thoi gian thi cong, giup d& dang thay thé tim chédn cta bd lam mat bing ludi, voi hidu qua cao. Tudi tho: 2-4 nam.
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Céu kién diic siin cho twdng thing va swon ciia budng khoi
Prefabricated components for straight walls and slopes of smoke chambers

Tudng thing va d6 déc ctia budng khoi chu yéu chiu duge sy x6i mon va mai mon cta nguyén lidu xi mang, ciing nhu
su x6i mon ciia bui ¢é chira "kidm" va "luu huynh", d& giy dong cin. Cac thanh phan dic sin cua cong ty chung toi c6 thé
giai quyét hoan hao cac van dé trén, kéo dai tudi tho cua vat liéu chiu lira trong khu vuc nay, rit ngin thoi gian tit may dé
lam sach can trong khu vuc nay va cai thién tdc d6 hoat dong cua 1o quay; biéu quan trong nhat 1a tranh cdc van dé an toan
do rung dong nhu thanh rung va gép khi trong qua trinh thi céng vat lidu rot, c6 thé khién 16 phan huy hoic dng 16¢ xo4y bi
bong tréc. San phdm c6 cac dic tinh c6 do bén cao, chéng dong can, chéng kiém, chiu nhiét d¢ cao, chéng mai mon, kha

ning chéng bong troc va x6i mon tuyét vai, d& xay dung va bao tri. Tudi tho: 2-4 nam trd 1én.
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Cac thanh phin dic siin cia hong lam mat lwéi

Prefabricated components of grate cooler throat

Vit liéu chiu Ita cua hong cila may lam mat ludi co tudi tho thép, chu yéu la do ham lugng bui cua khi thai cao, do
cung cua cac hat trong khi thai, tdc do gi6 cao, su x0i mon cua vat liéu nghiém trong, thanh phén khi thai phuce tap, vat liéu
bi x6i mon nghiém trong béi axit va kidm, ciu tric ciia b phan phirc tap, viéc thi cong vat dic rit kho, chat lugng thi cong
khong dam bao, khé sdy, d& v, cac bd phan duc sin do cong ty ching toi san xuét c6 d6 bén cao, chéng mai mon, chéng
x6i mon tdt, chéng sbc nhiét, bong tréc va cac dac tinh khéc, hoan toan cé thé giai quyét cé4c vén dé trén. Tudi tho: 3-5 nam.

Cuong d6 nén lanh Do bén udn & Thay dbi vinh

Kt 16ihrong1iéngB ADO  |SioR4si C C SMPap trang thai lanh M vién do gia

D (110°CSau 3 C %) O RMPap nhiét P L %)

khl,Séy) (%) >

(g/en’)> > 110°C  1100°C | 1300°C 110°C 1100°C 1300°C 1100°C 1300°C

Khéi chiu lira diic sn twong lam mat ludi

BA 2.70 70 20 100 110 110 10 11 12 0.1 +0.3

Dic trung Do bén cao, Chéng mai mon, Chéng sbc nhiét, Chéng an mon

Khéi vat liéu chiu ltra dic sin tuong budng va mai dbc

YZX 2.50 60 30 90 100 10 12 0.1

Dic trung Do bén cao, Chong dong can, chong kiém, chong mai mon

Khéi vat liéu chiu ltra dtic sén hong lam mat

BH 2.70 65 25 100 110 110 10 11 12 0.1 +03

bac trung Do bén cao, chong mai mon, chong soc nhiét, chong an mon
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Vat liéu cach nhiét s¢gi nhom silicate

Aluminum silicate fiberboard

Bang ban cung

Béng mém

Béang cung

Khoi lwgng riéng B -D(Kg/m’) 70~100 100~130 130~150
400°C 0.096 0.09 0.096
Do dannhigt T -CIW/m -K)J< 600°C 0.132 0.126 0.132
800°C 0.167 0.167 0.167
Thay dbi vinh vién do gianhistP L -C(%)
4.0 4.0 4.0
(Do co rat khi giit nhiét 24h & nhiét do 900-1000°C)
Ham lugng vién xi(tay>0.25mm,%) <10.5 <10.5 <10.5
Do min cua sgi( pm) 2.0 2.2 22
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Vat liéu cach nhiét nano

Nano thermal insulation materials

Tam cach nhiét

Iji H Project Ni cach nhiét

F5 1 Index 5
10507 10007 11005 Ni mém
Diém néng chay(°C)> 1200 1200 1200 1200 1600
Nhiét d¢ hoatdong tidaM -S'T(°C) 950 1050 1000 1100 1100~1500
Khéi lugng riéng B -D(Kg/m®) 230+10% 280+10% 350+10% 430+£10% 350~450
Cudng do nén nén bién dang 10% C -C 0.5 0.35 1.0(600°C 1.0 0.5
“S(Mpa)=
850°C Co ngo6t tuyén tinh(%)< 2.0 2.0 2.0(900°C) 2.0 2.0
Si02 (%)= 80 80 90 65 65
7102 (%)> 15(SiC) 15 5(A1203) 30 30
PodnnhigT C 400°C 0.024 0.026 0.035 0.025 0.025
Wim K] 800°C 0.035 0.042 0.075 0.040 0.040
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Sdn pham cach nhiét canxi silicat khong chira amiing

Asbestos free calcium silicate insulation products

thwong hiéu Brand

. 11-270 11-220 11-170 1-240 1-220
chi s0 Index
Khoi lugng riéng B-D(Kg/m®)< 270 220 170 240 220 170
Cuong donénC -C -S(MPa)  Gia tri trung 0.65 0.40 0.65 0.40
binh >
DobénuénM -0 R(MPa)Gié tri trung 0.33 0.20 0.33 0.20
binh>
200°C 0.075 0.069 0.075 0.069
Do dAn nhistT -C
[Wim K< 400°C 0.100 0.095 0.100 0.095
600°C 0.130 0.130 . .
Ham lugng nude(%)< 75
Thay doi vinh vién do gia nhiétP L >
C(%)<

mLuu y: Céc chi tiéu vat ly va hoa hoc cla cc sén pham trong sach nay chi mang tinh chat tham khao khi dat hang, va
khong dugc st dung lam co s¢ dé dat hang.



VAT LIEU CHIU
WANCHAO TRUNG

Khuyén nghi vé cau hinh vat liéu chju lira cho 10 xi méing

Recommendations for the configuration of refractory materials for cement kilns

It Migng 1o | Ving Qhuyén Khu vuc cha Viing chuyén tiép .
fung nung trude | tiép thap hon Ut 4 trén Vung phéan huy Miéng 16 sau
0~1m 1~2m 2~18m 18~30m 30~45m 45~59m 59~60m
Gach molite dan nhiét thap | Gach molite d4n nhiét thip
Gach nhém HTDDR-A HTDDR-B )
s spinel Magnesia e . 1 Soi thép gia co
2500T/D |pa tone dac| Gach silica P g 1680 Gach Silica Mallit 1650Gach Silica % g
¢ tong duc o ullit do chong mai mon
Micna I Gachnhom | HTMAF-80 HTGM-1680 HTGM-1650 bé tong
e Lz QIEHLE spinel Magnesia|  Gach silicat . 4 . 4
HTYK-1 ullit da Gach alumina cao chong | Gach alumina cao chong 4TFH-75
HTMTL-B e bong tréc bong troc
HTGMH HTKBL HTKBL HTFH-70
0~0.8m 0.8~5m 5~23m 23~35m 35~50m 50~73m 73~74m
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WANCHAO TRUNG QUOC
5000T/D Gach silica dac Gach molite dannhictthap | Gach molite dan nhigt thip | oy o <
bé tong da ot Giach nhom spinel | HTDDR-A 1680 gach Silica | y1pDR-B 1650 gach silica chéngrmimon dic
¢ tong duc L q - .
g HTTASM | Gach nhom spinel Magnesia HTMAF- HTGML e HTFH-75
Mléng 1o Gach nho MagneSla 85 - g@.Ch silicat HTGM-1680 GE_iCh alumina GM-1650 GaC alumina
GCIONT 1lit d6 . X ) ]
HTYK-1 spine] Magassia HTMTL-B IR cao chéng bong trbc HTKBL | €30 chong bong troc HTKBL | HTFH-80
HTMAF-85 LECHADA
0~0.8m 0.8~5m 5~25m 25~40m 40~60m 60~77m 77~78m
Gach molite d4n nhiét thap
Gech silica dgo Gach nhom spinel HTDDR-B
AR , biét d § Y o -
7500T/D | bé tong duc HTTIzSM Magnesia Gach molite dan nhiét thap 1650 Gach Silica Miéng Io bé
HTDDR-A A ;
Miéng 1o Gach nhom spinel HTMAEF-85 HTGM-1650 tong dic
Gach nhom Magnesia . . 1680 Gach Silica . £
TR, |t s HTMTLA Gach silicat mutillit Gach alumma}[r cao chong bong| gTyK-1
= : 6c
TN HTGMH HTGM-1680
HTKBL
0~0.6m 0.6~5m 5~30m 30~50m 50~75m 75~92m 92~93m
Gach molite d4n nhiét thap
Gach silica dic b - HTDDR-B
" ach nhom spine o B o
10000T/ | pg tong dic biét Magnesia Gach molite dan nhiét thap 1680 Gach Silica Mo Be tong dic
D tro HTTASM A
1én Miéng 10 Gachnhom spinel| HTMAF-87 : HTGM-1680 miéng 10
Gach nhom Magnesia Ti 3 . .
HIYK2  spinet Visoia ooy |Gchsiicadgobize 0S40 Gach aluming cao chéng bong 1
HTMTL-A tréc
HTMAF-87 HTTASM HTGMH

HTKBL
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Ban phoi gach 10 quay tiéu chuin ISO

duong kinh|218:618 318:618 220:620 320:620 222:622 322:622 422:622 422:822 425:625 525:825

3500 38:69 76:31 37:70 74:33 38:69 78:29

3500 38:68 77:29 38:68 75:31 39:67 79:27

3600 36:74 73:37 36:74 71:39 37:73 75:35

3600 37:72 74:35 37:72 72:37 37:72 76:33

3700 35:78 70:43 35:78 68:45 35:78 72:41

3700 36:76 71:41 35:77 69:43 36:76 73:39

3800 34:82 67:49 33:83 65:51 34:82 68:48

3800 34:81 68:47 34:81 66:49 34:81 70:45

3900 32:87 64:55 32:87 62:57 32:87 65:54

3900 33:85 65:53 32:86 63:55 33:85 67:51

4000 31:90 63:58 31:90 60:61 31:90 64:57

4100 29:96 59:66 29:96 56:69 29:96 59:66 113:12
4100 30:94 60:64 29:95 58:66 30:94 61:63 115:9
4200 28:100 56:72 27:101 53:75 28:100 56:72 105:23 107:21
4200 29:98 57:70 28:99 55:72 28:99 57:70 108:19 109:18
4300 26:105 53:78 26:105 51:80 26:105 53:78 100:31 109:22 101:30
4300 27:103 54:76 26:104 52:78 27:103 54:76 102:28 111:19 104:26
4400 25:109 50:84 24:110 48:86 25:109 50:84 94:40 106:28 95:39
4400 26:107 51:82 25:108 49:84 25:108 51:82 96:37 108:25 98:35

4500 24:112 49:87 23:113 46:90 24:112 48:88 91:45 105:31 92:44
4600 22:118 44:96 21:119 42:98 22:118 44:96 82:58 100:40 84:56
4600 23:116 46:93 22:117 43:96 22:117 45:94 85:54 102:37 87:52
4700 21:122 41:102 20:123 39:104 20:123 41:102 77:66 97:46 78:65

4700 21:121 43:99 21:121 40:102 21:121 42:100 79:63 99:43 81:61

4800 39:107 36:110 18:128 38:108 71:75 94:52 72:74
4800 40:105 38:107 19:126 39:106 74:71 96:49 75:70
4900 36:113 33:116 17:132 35:114 65:84 91:58 67:82
4900 37:111 35:113 18:130 36:112 68:80 93:55 69:79
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5000 35:116 32:119 16:135 33:118 62:89 90:61 64:87

5100 31:125 28:128 29:127 54:102 86:70 55:101

5100 32:122 29:125 30:124 57:97 87:67 58:96

5200 28:131 25:134 26:133 48:111 83:76 50:109 142:17
5200 29:128 26:131 27:130 51:106 84:73 52:105 145:12
5300 25:137 22:140 23:139 43:119 80:82 44:118 137:25
5300 26:134 23:137 24:136 45:115 81:79 47:113 139:21
5400 19:146 20:145 37:128 77:88 38:127 132:33
5400 20:143 21:142 40:123 78:85 41:122 134:29
5500 34:132 75:91 35:131 129:37
5600 25:146 71:100 27:144 121:50
5600 28:141 72:97 29:140 124:45
5700 20:154 68:106 21:153 116:58
5700 23:149 69:103 24:148 119:53
5800 65:112 15:162 111:61
5800 66:109 18:157 114:62
5900 61:119 9:171 106:74
5900 63:115 12:166 109:70
6000 58:125 3:180 100:83
6000 60:121 7:174 103:78

S N N N O A

6100 98:86
6200 90:99
6200 93:94
6300 85:107
6300 88:102
6400 79:116
6400 83:111
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BAN PHOI GACH LO QUAY VDZ

Byigel  S[B418:B61 | SIB220:B620 B320:B620 B420:B620 | B222:B6 ; B422:B622 B425:B625

3500 50:96 80:66 66:79 106:39 83:61

3500 52:92 82:62 68:75 108:35 84:58

3600 47:103 76:74 64:85 102:47 80:69 128:21

3600 49:99 78:70 65:82 104:43 81:65 130:16

3700 45:110 72:83 61:93 98:56 77:76 124:29

3700 46:107 74:79 62:90 100:52 79:72 126:25

3800 42:117 67:92 58:100 93:65 74:83 119:38

3800 43:114 69:88 60:96 95:61 76:79 121:34

3900 39:124 63:100 56:107 89:74 72:90 115:47

3900 41:120 65:96 57:103 91:69 73:86 117:42

4000 38:128 61:105 152:14 54:111 87:78 71:93 113:51

4100 34:138 54:118 135:37 50:121 80:91 66:104 106:64

4100 35:135 56:114 141:29 51:118 82:87 68:100 108:60

4200 31:146 50:127 124:53 47:129 76:100 64:111 102:73

4200 32:142 52:122 130:44 49:124 78:95 65:107 104:68

4300 28:153 45:136 113:68 44:136 71:109 61:118 97:82

4300 30:149 48:131 119:60 46:132 74:104 62:115 100:77

4400 25:160 41:144 102:83 42:143 67:118 58:126 93:91 119:63 132:50
4400 27:156 43:140 108:75 43:139 69:113 60:121 95:86 122:58 134:47
4500 24:163 39:148 97:90 40:126 65:121 162:24 57:128 91:94 115:69 129:55
4600 32:162 80:114 36:157 58:135 145:48 52:140 84:108 106:85 123:68
4600 35:157 87:105 38:153 61:130 152:39 54:136 87:103 109:80 125:64
4700 28:171 69:130 34:164 54:144 134:64 50:147 80:117 99:96 118:77
4700 30:166 76:120 35:160 56:139 141:54 51:143 82:112 102:91 120:73
4800 58:145 31:171 49:153 123:79 47:154 75:126 93:107 114:85
4800 65:135 32:167 52:147 130:69 49:149 78:120 96:102 116:81
4900 47:160 28:179 45:162 112:95 44:162 71:135 86:118 110:94
4900 54:151 30:174 48:156 119:85 46:157 74:129 89:113 112:90

I Y I T W il Ml Il il

5000 43:166 27:181 43:165 108:100 43:164 69:138 173:34 83:123 107:99
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5100 25:191 22:193 36:179 90:125 39:175 62:152 155:59 73:140 101:112
5100 32:181 24:188 39:173 97:115 40:171 65:146 162:49 76:134 103:107
5200 20:200 32:188 79:141 36:183 58:161 14475 66:151 97:121
5200 22:195 35:182 87:130 38:178 61:155 152:64 70:145 99:116
5300 27:197 68:156 33:190 53:170 133:90 60:162 92:129
5300 30:191 76:145 35:185 56:164 141:79 63:156 94:125
5400 23:205 57:171 31:197 49:179 122:106 53:173 88:138
5400 26:199 65:160 32:192 52:172 130:94 57:167 90:134
5500 54:176 30:199 48:181 119:110 50:178 86:142
5600 35:202 25:211 40:196 100:136 40:195 79:156
5600 43:191 27:206 43:190 108:125 44:189 81:151
5700 24:218 22:219 36:205 89:152 33:206 74:165
5700 32:206 24:213 39:198 97:140 37:200 77:160
5800 19:226 31:214 78:167 27:217 70:173
5800 22:220 35:207 87:155 31:210 73:168
5900 27:223 67:183 20:228 66:182
5900 30:216 76:170 24:221 68:177
6000 23:231 56:198 14:239 61:191
6000 26:224 65:185 17:232 64:186
6100 21:235 52:204 11:243 60:195
6200 34:228 53:209
6200 41:219 55:203
6300 23:244 48:217
6300 30:234 51:212

% Phan trén cta 16 1a xay kho, ph?m dudi la xay udt va mach vira 1a Imm.
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WANCHAO TRUNG QUOC
Khuyén nghi sir dung vat liéu chiju lira trong 10 nung xi miang
Recommendations for the use of refractory materials in cement Kilns
Thi cong vat liéu chiu lira cho 10 xi mang
Construction of refractory materials for cement Kilns
A. Xay dwng Gach Chiu Lira Diém th hai

1. Chuén bi truéce khi xiy dung ey == dudng tryc

* Xay dung ké hoach xdy dung thuc té va khoa hoc.

* DBam bao phbi hop hidu qua voi cac don vi thiét ké, 14p
dat thiét bi va thi cong 16p 16t 10, dQng th(‘;i thuc hién viéc
xay dung 16p 16t 10 theo dung yéu cau thiét ke.

* Kiém tra xem vt li¢u, thiét bi va to chirc thi cong tai
cong trudng cd dap ung cac yéu cau thi cong va ké hoach
thi cong c6 kha thi hay khong.

Than xi-lanh 1o nung

% Kiém tra xem bén trong 10 c6 sach s&, cdc moi han va
moi noi c6 nhan min khong, va vong gilt c6 vudng goc voi
truc 10 khong.

Dung thudc nivo va qua doi

Diém dau tién

2. Céc bién phap phong ngira vé xay dung

* Dam bao l(yp‘l()t gach dong tam véi vo 10. Pam bao 16p

16t gach cang gan truc 16 cang tot.

Céc vién gach c6 thé dugc xép rit khit véi nhau. "Pau khdi" cua gach chiu ltra phai tiép xuc chit ché véi vo
16, dé lai cang it khe h& cang tét. Cac bé mat hinh ném cua cac vién gach lién ké trong vong ciing phai tiép
xtc hoan toan. Diéu nay dam bao (ng suit pha huy dugc phin bd déu va ngin ngira sy tip trung Gng suit
cuc bo.

* Khoa chit 16p 16t gach, ngdn khong cho khu vuc gach bi khoa trd thanh miat xich yéu nhét trong 16p 16t
16.

* Giam thiéu viéc st dung tAm thép dé ngin chin sy gidn nd cua tAm thép sau qua trinh oxy héa, didu nay
¢6 thé ép cac vién gach lién k& va gy ntt, v3.

* L&p 16t gach trong cac thiét bi khac nhau, ching han nhu bd gia nhiét so b, 10 nung va nép cua 1o, yéu
cdu khoang ho téi thidu (1-1,5mm). DAt sét chiu lira phai dugc 14p ddy hoan toan trong cac khoang ho dé
ngin khi 16 néng xam nhap vao cidc khoang hé va an mon 16p 16t va vo 10. B& mat 16p 16t phai nhin va
khong cé bac thang dé ngan ngira tich ty vat [iéu trong qué trinh van hanh va giam thiéu an mon kiém.
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3. Trong qua trinh thi cong, phai tuian thd nghiém ngit "Quy dinh xdy dung 10 quay xi mang". Phai s&
dung cic dung cu mém nhw bia gé va bia cao su. Nghiém cidm sir dung bua thép va ciac dung cu khac.

DPIA PIEM PHA DO DIA PIEM XAY DUNG
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MAY THAO DO GACH XE DON VUA

Bua. Viéc xay dung tai cac khu vyc dac biét ctia 10 quay xi mang nén dugc thuc hién theo so dd sau:

Xay gach tai Vong gilt gach

Lip dat vong giit gach: Khong 14p dat tai vanh banh xe hodc khu vuc vanh rang 16n; khong lip dat tai cac khu vuc cin
co dinh 16p 16t 10; khong lap dat trong pham vi 100mm tinh tir moi han théan 10; khodng cach gitra hai vong gitt gach |
phai it nhat 10m; yong git gach phai dugc han chac chan theo hudng ngugce vdi hudng day, va moi han theo huong day
phai dugc lam nhan dé dam bao gach chiu Itta khong bam vao vong gilt gach; moi han vong gilt gach phai song song voi
duong tham chiéu chu vi lo.

* Xay gach tai Vong giit gach: Gach & phia ddy phai duoc dat sat vi vong giir gach; khi dat mot vong giir gach don,
ranh trén vong gilt gach phai hudéng ngugc vdi hudng day (hudng ve phia dudi 10); khe ho gilta rdnh va vong gitt gach
phai dugc tram bang dat sét chiu ltra; va nén tranh st dung gach da qua xu 1y trong vong gitt gach cang nhiéu cang tot.
% Xay gach qua duong han

Néu méi han nhé ra hon 5mm so véi than 10, cac vién gach dat phia trén phéi duoc cét va xi Iy. Néu mdi han nho ra
dudi Smm, hay dat dat sét chiu Itra bén dudi cac vién gach dé dam bao vong gach tai moi han song song vdi phan con
lai cua vong gach. Khi str dung phuong phép déan, cac vién gach phia trén duong han phai duoc cat va xu ly.

* Xday gach tai cac khu vuc bi bién dang cia than 10

Viéc xay gach thuong dugc thyc hién bang dat sét chiu ltra, va khoang cach tbi da giira cac vién gach 1a 1-1,5mm. Cac
cho khong déu gilra cac dau 16n cua gach va than 10 nén dugc bu dap bang xi mang chiu nhiét, voi do day toi da la
Smm. Khj stt dung phuong phép vom hodc phuong phép vit dé dat gach vao cac khu vuc bi bién dang cua théan 10, khu
vuc bi bién dang cta than 10 phai dugc lat xuong dé thi cong.

* Xay né tai chd ndi gitra 16p 16t 10 méi va cii

& St dung bay phéng dé loai bo dat sét chiu lra hodc vat lidu cung bam trén vong gach cii hoic mai nhin; khong duogc
dung bua.

# Han cac khéi vao vong gach cii dé tranh gach truot vé phia truée.

& Vong gach 1ién ké voi vong gach cii phai duvoc xay bang gach nguyén khéi; khong dwgce phép sir dung gach da qua xir
ly.

@ Chiéu dai cuia gach dad qua xir Iy phai bang it nhat 1/2 chidu dai cia gach ban ddu. Néu nho hon 100mm, phai tao
thanh hai vong gach da qua xtr ly hoac phai s dung gach dai.

# Néu st dung hai vong gach di qua xir 1y, ¢6 thé st dung gach tiéu chuin dé ngin cach hai vong hodc c6 thé sir dung
gach xay so le.

& Khéng sir dung nude dé cit gach kidm.

@ Do va xu ly gach dad qua xtr Iy mdt cach chinh xac dé tranh viéc néi 1ong hodc siét qua chat, didu nay s& anh huéng
dén tinh toan ven va d¢ bén cua gach, khién gach bi long hodc roi ra.

& Khong thém tAm thép vao cac mbi ndi vong.

* Xay gach tai mbi ndi khoa

* Ap lyc thuy luc tai mbi ndi khoa khong dugc vuot qua 1/2 cuong d6 cua gach chiu Itra. Gach bi v& do ap luc kich
qua mirc can dugc loai bd va thay the.

# Trong qua trinh kich thuy lyc, st dung bua gd hodc bua cao su dé dap vao phén trén ciia may xay gach & ca hai bén
moi noi khoéa dé dam bao gach va than 10 dugc khit chat
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# 20 vién gach trong mbi ndi lién két‘thuc‘yng ¢6 thé dugc dit kho. Cac vién gach trong mdi ndi lién két phai duoc
diéu chinh dé dam bao khoang cach déu nhau gitra cac vién gach, tranh cac khoang trong hinh tam giac.

¢ Cac vién gach trong mbi ndi lién két nén duogc ddt so le v6i cac vién gach tiéu chuin va khéng nén st dung lién
tiép. Khong sir dung gach da qua xir Iy cho cac mdi ndi lién két.

¢ Cac vong 1ién k& khong nén st dung cing mot vién gach lién két dé tranh céc vién gach lién két bi thing hang
theo chiéu doc.

& Vién gach cubi cung trong méi vong phai dugc dat cén thén, tranh ap luyc qué mirc trong qua trinh déng, co thé
lam hong cac vién gach lién ké.

& Cac tam thép trong mbi ndi lién ket Nhin chung, khong nén str dung qua ba tdm thep cho mdi vong Khong nén
thém cac tim thép vao cac khoang tréng gifta cac vién gach lién két. Khong nén thém cac tam thép vao ca hai mat
ctia mdt vién gach cing mot lic. Chi dugc phep st dung mot tAm thép trong mot khoang tréng. Khong nén st dung
cac tam thép hep dé dicu chinh khodng cich gifta cac vién gach. Cac tim thép khong thé dong hoan toan vao nén
duoc cit hodc danh bong dé dam bao chung bang phéing véi bé mat gach.

B. Thi cong vét liéu duc chiu lra

Vigc thi cong vat liu duc chiu lra chu yéu bao gém ba budc: tron, d6 va bao dudng. 1. Tron: Viéc tron phai dugc
thuc hién bang may trdn cudng biic hodc may tron vira; khong duogc phép tron thu cong.

Thiét bi va dung cu: May tron cudng birc hodc may tron vita, x6, cin, may rung, xéng, xe cit kit, v.v.

Tron: Déu tién, cho bao vat li¢u 16n vao may tron, sau d6 cho bao nho vao. Tron kho trong 1-2 phut. Sau do, thém
khoang 90% luorng nude can thlet (theo huong dan cta nha san xuét vat li¢u) va khuéy trong 2-3 phut. Luong nudce

con lai co thé dugc didu chinh néu cin. Néu cin thém nuée, tiép tuc khudy trong 1-2 phut trude khi xa vat lidu dé
ab.

* Phuong phap xéc dinh d6 4m:

Dé x4c dinh d6 4m thich hop cua hon hop, c6 thé st dung phuong phap 'nhao bing tay" don gian: Liy hon hop va
nhao thanh mét khéi chat, Ném khéi bé tong 1én cao khoang 30 cm va bit bang tay. Néu khéi bé tong bién dang
nhung khong v& vun, do a am dat yeu cau Néu khéi bé tong bién dang va chay ra khoi tay, d6 4m qua cao. Néu khéi
bé tong nirt va v& vun, do 4m qua thép.

Luong nuéc tron: St dung luong nudc duoc chi dinh trong huéng dan sir dung san phdm lam huéng dan. Kiém
soat chat ché lugng nudc va dong chinh xac.

Luu y:

% Cac dung cu su dung trong qua trinh thi cong, chang han nhu mdy tron, x6 va xéng, phai dugc vé sinh sach sé
trude. Khong duoc tron voi, cat, xi mang silicat va cac tap chit khac.

* Chi str dung nudc may sach dé tron. Giam thiéu lwgng nude st dung khi rung hdn hop dé dat duoc cuong d6 cao
hon.

* Lugng nudce tron mdi 1in khong nén qua nhidu. Can xac dinh lwong nudc tron tiy theo loai va model may tron.

Néu khoéng, may tron co thé bi ket hodic dirng lai. Khong thém nudc vao phin vat liéu dong dic con lai sau khi dé
va tron lai dé st dung.
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Nhiét dé cong truong phai nim trong khoang tir 5°C dén 30°C. Néu nhiét d6 coéng trudong dudi 5°C, phai
thuc hién cac bién phap bao vé nhiét d6 thich hop trudc khi bit dau thi cong. Néu nhiét do cOng truong trén
30°C, phai thyc hién cac bién phap bao vé nhiét do thich hop truéc khi bit dau thi cong. Néu khong, viéc
thi cong s€ gap kho khdan hodc lam gidm hiéu sudt cua vat liéu duc.

2. Thi cong duc

Kiém tra: Trude khi dtc, kiém tra xem céc neo da duogc han chic chin chua. Nén st dung neo chiu nhiét cho
cac khu vuc trén 500°C. B& mit neo nén dugc pha mot 16p son day 0,5-1mm hodc quin bing bing dinh nhya
dé giam thiéu luc gidn nd nhiét. Loai bé cac manh vun ra khoi khudn.

D6 khuon: D6 vat duc di tron vao khuén va nhanh chong lip may rung dé rung déu. DPoi cho dén khi bé mit
vat diic chuyén sang dang bun va 1ong trudc khi di chuyén may rung. Di chuyén may rung véi téc do 1-2
mét/phat. Tir tir 14y may rung ra. Kiém soat thoi gian dd: Bé téng diic sdn moi tron cidn dugc dd ngay,
thuong trong vong 20 phut.

Yéu ciu kiém soat nhiét do tai cong truong sau khi dd: Sau khi dé, nhiét do cong truong phai duoc duy tri
trén 5°C (5-30°C). Néu nhiét do cong truong xudng dudi 5°C, phai ap dung céc bién phap bao vé nhiét do

thich hop. Néu khéong, qua trinh déng két s& bi cham lai, ddn dén giam hiéu suit san phém.

* Bé mit bé tong duc sin sau khi rung phai duoc giit nguyén trang thai ty nhién. Khéng nén lam phéng

béng dung cu va nghiém cAm réc bot xi méang min lén bé& mat.
* Phai c¢6 sin may rung du phong dé dam bao sir dung kip thoi trong trudng hop xay ra su cd.

* Sau khi hoan thanh thi cong, khong dugc di chuyén, rung hodc dap bé tong duc sin trong vong 24 gio,

dic biét 1a trude khi bé tong dong cung. Néu khong, cé thé xay ra nut hodc tham chi hu héng hoan toan.

* Bé tong duc sin phai dugc db lién tuc. Néu khong thé thi cong lién tuc vi nhidu 1y do, co thé dé lai cac
mdi ndi thi cong, tét nhit 1a tai cac mdi ndi gidn né. Néu khong, cac mbi ndi thi cong nén duoc tao két ciu.
DPiéu nay c6 nghia 13 tao céc ranh hinh chit thap sdu khoang 10mm va réng khoang 20mm, cach nhau khoang
100mm trén vat liéu dtc.

3. Bao dudng:

Dung cu: T4m nhua polyethylene, bao rom, v.v.

Yéu cdu va Kiém soat Nhiét d6 Moi truong: Nhiét do bao dudng cua vat lidu duc 1y tuong nhit nén nam
trong khoang tir 15 dén 35°C. Néu nhiét d6 vuot qua pham vi nay, cin thuc hién cic bién phép gia nhiét
hodc 1am mat thich hop. Néu khong, hiéu suit ciia san phdm s& bi giam sut.

Bio dudng: Sau khi vat liéu dic did déng cing, ngay lap tirc phi bé mit bing tdm nhya polyethylene va bao
rom w6t dé ngin hoi 4m bbc hoi va thic ddy qud trinh déng cting cua xi miang. Sau khi déng cung, tranh
dong bua hodc rung trong mdt ngay. Ty thudc vao tinh trang déng cing, c6 thé thio van khudn sau 24-30
gid. Sau khi théo, tiép tuc bao dudng trong hai ngay, tiép tuc phu bing tdm nhua polyethylene va bao rom

w6t. Sau khi déng cirng hoan toan, thdo tAim nhwa polyethylene va bao rom udt.
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Say 16p 16t 10

Baking of kiln lining

Sau khi hoan tit viéc bao dudng 10 nung xi ming, cin tién hanh nung cang sém cang tét. Chit lwvong nung
1a yéu té then chét, va nhidu nha san xuit, do khong chu y dén quy trinh nay, c6 thé gap phai hién tuong
ntt 16p 16t bén trong hodc tham chi 1a hién tuong 10 nung do trong qua trinh nung va anh huong nghiém
trong dén tudi tho cua 16p 16t 10 nung. Do d6, trong qué trinh sdy, cin tudn thu nguyén tic "nung cham,
van hanh cén bing va khong lam ngui". Ly do la:

Theo dinh luat Hooke, tng suit chénh léch nhiét do6 ma 16p 16t chiu la op = a-A, Ep. O nhiét do van
hanh, mé dun dan hdi nén Ep cua gach kiém 1a 25N/mm?, hé s gidn nd nhi¢t ala 1,2% va A 1a 1000°C.
Do d6, op = 0,012x1000x25 = 300N/mm?, gép 6 1dn cudng d6 két cdu cua gach kiém spinel magie
50N/mm2. Néu nung qua nhanh, bién phap xur ly trude va hdp thu ung suit pha huy trong thiét ké 16p 16t
16 nung khong thé dugc tan dung téi da, din dén nut va bong troc gach kiém.

Trong qua trinh s dung, 16p 16t gach cin phai chiu dwoc ng sudt co hoc do do oval cta thin 10 nung,
ung suét nhiét do chénh 1éch nhiét 6 va ung suét gidn nd do chinh sy gidn nd cua ndé. Do do, mot phén ba
cudng d6 cua két cdu 16p 16t dugc st dung dé bu ung sudt nén do chénh léch nhiét do. Vi vay, A chi ¢6
thé dugc gidi han & <50°C. Pidu nay co thé lam giam chénh léch nhiét d6 bén trong gach va cho phép thin
10 nung gidn né ra bén ngoai dé bu mot phan ng sudt gidn nd, dam bao an toan cho 16p 16t gach.

Sau ddy 1a hé théng nung cho 16p 16t 16 nung xi miang dé tham khao.
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Thoi gian nung sdy ~ Baking time(h)

e

project
2500T/D 5000T/D 7500T/D 10000T/D
Lo xi mang méi
72 72~96 96~120 96~120
New cement kiln construction
Chi kiém tra ving nung, ving chuyén tiép va miéng 16 phia trudc
. ) . i 24~48 24~48 36~48 36~48
Only inspect the firing zone.transition zone,and front kiln mouth
Kiém tra lugng nho 16p 16t tai cho (trong vong 10m)
. . . 16~24 16~24 24 24
Repair a small amount of lining locally (within 10m)

Dung 10 nung trong vong 24 gio

Within 24 hours of kiln shutdown

Thoi gian gia nhiét khong duoc it hon mot nira thoi gian tit 16 thyc té
The heating time shallnot be less than half of the actual

kiln shutdown time

Lo dumg trong 24 ~ 48h va gach khéng dugc thay dbi trong 10

Stopping the kiln for 24-48 hours without replacing bricks
inside the kiln

>16

>16

>16

>16

Truéc khi nung 16p 16t 16, khong duge quay 10 lién tuc. Trong thoi gian nung 16p 16t 10, diéu cuc ky quan

trong la than 10 phai quay tir ngét quang sang lién tuc va tir tdc do thap sang téc do binh thuong dé duy tri sy

déng déu cua nhiét d6 bé mat cua 16p 1ot gach va tranh duong tdm cua than 10 1éch khoéi tdm, lam tang d¢ oval

cuc bd va giy bién dang than 10.




Tat 16 va lam mat
VAT LIEU CHIU LUA

WANCHAO TRUNG QUOC Kiln shutdown and cooling

Khi dirng 16 dé bdo tri, cin phai lam ngudi tir tir 16p 16t 16 theo hé théng lam mat phu hop. Néu khéng,
bé mit néng cua gach 16t s& co lai qua nhanh do 1am ngudi nhanh, giy ra ung sudt pha hoai nghiém trong va
ntt thanh hai 16p. Khi m¢ 16 lai, 16p trén cung (khoang 20-50mm) thuong bong ra cung véi 16p vo 10, gay
bién dang gach 16t 10 va giam tudi tho s dung cta ching. Do d6, sau khi 10 xi mang ngung hoat dong, tbc do
lam ngudi nén tham khao bang dudi day. Sau 24 gio lam ngudi tu nhién sau khi ngung hoat dong, hady md cura
16 dé 1am ngudi nhanh; Lo nung truyén théng ciing cdn lam ngudi tir tir cho dén khi 16p vé 16 va vat liéu

chuyén sang mau den trudc khi chung c6 thé ngudi nhanh.

Thoi gian tat 1o Tbc d6 lam mét Ghi chit
Kiln shutdown time Cooling rate N
0~2h 150°C/h
24 100°C/h Nhiét do giam sat tiry thudc vao
nhiét d§ ¢ cudi lo.
4~10h 50°C/h The monitoring temperature is based
on the kiln tail temperature.
10h tré lén Lam nguoi tir tir

Cac bién phap an toan 1am mat dwoc khuyén nghi la:

1. Trude khi dung 10, trude tién hay ding 16 phén huy va he théng gia nhiét so b6 hang loat, dong ctra bng dan quat hut, sau dé
ding h¢ thong 10. Déng cua quat hut, nhung quat hit bui dién khong dung va van duy tri mot lugng thong gi6é nhd.

2. Xoay 10 ¢ 120°C ctr sau 15 phut trong vong 1-24 gio va ¢ 120°C cir sau 30 phut trong vong 24-48 gio.
3. Giam thé tich khéng khi so cip xubng chi con 10%.

4. Sau 24 gio ding 16, hily mé cira 16 dé ting toc d6 lam mat.
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Chu ky luu trir vat liéu chiu lira

Storage cycle of refractory materials

Chu ky bdo quan (moi truong Chu ky bao quan (moi truong
am udt) thang kho) thang

Tén vit liéu

Storage cycle (humid environment) Storage cycle (dry environment)

Material Name
Bao bi da mo Bao bi chua mo Bao bi d2 mo Bao bi chua mo

Opened packaging  Unopened packaging Opened packaging Unopened packaging|

San pham tao hinh kiém
6 thang 12 thang 8 thang 18 thang
Alkaline shaping products
San pham dinh hinh nhém silicat
18 thang 36 thang 36 thang 36 thang
Aluminum silicate shaped products
Bé tong duc va xi ming
3 thang 6 thang 6 thang 10 thang
Castable and fire clay

Vit li¢u dic chiu lira chdng déng cin

Coating resistant refractory castable

Thuwong hi¢u (Brand)

KJP-35
Chi s6 (Index)
Si02+SiC(%)> 25 35 45 55
Khdi lugng riéng B-D(g/cm®)> 110°Cx24h 2.20 2.20 2.25 2.35
110°Cx24h 55 60 65 70
Cudng donén C-C -S(MPa)>
1100°Cx3h 55 60 65 70
o 110°Cx24h 6 7 8 10
Do bén uon M- O -R(MPa)>
1100°Cx3h 7 7 8 8
Thay dbi vinhvién dogianhiétP ‘L -C(%) 1100°Cx3h 0.4 +04 +0.3 +0.3
Khingkiém A ‘R 1100°Cx5h MicTl MucIl M I M I
Kha ning chéng dongcan C R 1100°Cx3h M TIT M Tl M Tl Mic T

dng cap nguyén liéu
Cac bd phan su dung Used Part Phong khoéi dudi 160 nung (Kiln tail smoke chamber)

Cép 4-cép5 cua bd gia nhiét 10 hinh nén
(Cone of the C4-C5 cyclone)
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Vit liéu chiu lira phun wét

Wet gunning refractory

Thuwong hi¢u (Brand)

Chi s6 (Index)
ARO3 (%)> 65 35 Si02+SiC>45
Khéi lugng riéngB  D(g/em?’) > 2.45 2.10 2.35
110°Cx24h 80 60 70
CuongdonénC-C S (MPa)>
1100°Cx3h 80 60 70
110°Cx24h 10 8 7
PobnuonM-0 R(MPa)y>
1100°Cx3h 10 8 7
Thay ddi vinh vién do gianhiét 1100°Cx3h -0.4~0.2
P L -C(%) 1350°Cx3h -0.4~0.2 | |
Vit liéu diic chiu lira mullite c6 d9 bén cao
High-strength mullite castable
Thuong hi¢u Brand M-65
ARO3 (%)> 65
Khéi lwong riéng B ‘D(g/cm?®)> 2.40
110°Cx24h 80
Cudng do nénC C S (MPa)>
1100°Cx3h 100
110°Cx24h 9.0
PobnunM O R (MPa)>
1100°Cx3h 10.0
1100°Cx3h -0.4~0
Thay di vinh vién do gia nhiét P-L-C(%
€01 VI VIR do gia niie 9 1500°Cx3h -0.8~0
Chéng séc nhistT -S -R(1100°C Lam mét bang nuéc) > 20

Cac b6 phéan st dung (Used Part)

Niép ctra 160 nung (Kiln hood)

May lam mat ludi (Grate cooler)

Lo phan huy (Precalciner)
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Vat liéu chiu lira chiu kiém cé d¢ bén cao

High strength alkali-resistant refractory castable

Thwong hiéu (Brand) HTNI-13 HTNJ-14
Chi s6 (Index)
ARO3 (%) > 35 35 35
Khéi lrgng riéng B -D(g/cm?) >.1 >.1 <19
110°Cx24h 80 70 40
CuongdonénC -C -S(MPa)>
1100°C*3h 80 70 35
110°Cx24h 8 7 4
Do bénubn M - O -R(MPa)>
1100°Cx3h 8 7 35
. x . £
Thay d6i vinh vien do gia nhiét P-L -C(%) 1100°Cx3h +0.5 £0.5
(1000°Cx3h)
Khingkiém A R 1% 1% 1E714
Nhiét d6 hoat dong tiidaM S “T(°C) 1300 1400 900

Céc b0 phan s dung B¢ gia nhiét trudc
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Vit liéu chiu lira chiu mai mon dwoc gia c6 bang soi thép

Steel-fiber reinforced wear-resistant refractory castable

Thwong hi¢u (Brand)

Chi s6 (Index)

AI203+SiC(%)> 85 80 75 65
Khoi luong riéng B-D(g/em’) = 110°Cx24h 2.85 2.80 2.70 2.60
110°Cx24h 100 90 80 70

CuongdonenC -C -S(MPaj= 1100°Cx3h 110 100 90 80
1500°Cx3h 130 120 100 90

110°Cx24h 10 9 8 7

PobénuénM - O ‘-R(MPa)> 1100°Cx3h 12 10 9 8
1500°Cx3h 15 12 10 9

Thay di vinh vién do gia nhiétP-L -C(%) 1100°Cx3h +0.2 403 +04 +0.5
Chéng mai mon(cm®)< 5.0 6.0 6.5 7.0




VAT LIEU CHIU LUA
WANCHAO TRUNG QUOC

Hén hop chiu lira dung trong dién nhiét dw

Refractory ramming mix for waste heat power generation

Thwong hi¢u (Brand)

Chi s6 (Index)
ARO3+Si02 (%)> 80.0
Khdi lugng riéng B-D(g/cm?)> 110°Cx24h 2.3
110°Cx24h 60.0 40.0
CuongdonénC -C -S(MPaj> 350°C X3h 60.0 40.0
550°C X3h 70.0 50.0
110°Cx24h 10.0 8.0 10.0
Do bén uén M- O -R(MPa)> 350°CX3h 10.0 8.0 11.0
550°CX3h 12.0 10.0 12.0
Thay di vinh vién do gianhiétP L 550°CX3h -0.3~0 -0.2~0 -0.2~+0.2
-C(%)
Chéng mai mon (cm?)< 6.0 8.0 6.0




VAT LIEU CHIU LUA
WANCHAO TRUNG QUOC

Vit liéu dic chiu lira cs ham lwgng nhém cao xi miing thip

Thwong hiéu
LH-65

ARO3 (%)> 65 70 75 80
Khéi lugng rieng B -D(g/em®)> | 110°Cx24h 2.55 2.60 2.70 2.80
110°Cx24h 7.0 8.0 9.0 10.0
PobenuonM O RMPa)> 1100°Cx3h 7.0 nb 8.0 9.0 10.0
110°Cx24h 70 80 90 100
Cuong donénC -C -S(MPa)z 1100°Cx3h 70 80 90 100
Thay d6i vinh vién do gianhigtP -L -C(%)| 1100°Cx3h +0.5 +0.5 +0.4 +0.3




VAT LIEU CHIU LUA
WANCHAO TRUNG QUOC

Dit sét chiu lira

CuongdonénM -O -R

(MPa)>
Do chiulra (°C)  Thoi gian Phu gia
dong ket
110°Cx24h 1400°Cx3h
Dit sét chiu lira Magnesia 85-90 3.0 1800 1~3 natri silicat
Dit sét chiu lira Spinel 80-85 48 4.0 1800 13 natri silicat
Dit sét chiu lira
. ‘ 60 10 40 1790 1-3 Nuée
silicon mulite .
DAt sét chiu ltra alumina 3
cao chéng bong troc - 60 10 50 1790 s Nuée
DAt sét chiu lira phbt phat 70 1.0 5.0 1790 13 Axit photphoric
901 Pit sét lira cuong do cao 75 15 6.0 1790 23 Axit photphoric
Dét sét chiu Itra Ché)l‘lg klém 2535 1.0 3.0 1690 13 Nude
Pit sét chiu lira chéng kiém Nt
- a udc
Céch nhiét - 25-40 10 15 1650 1-3




