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(57) Séng ché dé cap dén tdm thép dugc xir 1y chuyén héa héa hoc (10) c6 mang

phti xir Iy chuyén héa héa hoc (12) trén 16p ma (17) cla tim thép (11). Mang

phl xt 1y chuyén héa héa hoc (12) chita nhya flo, nhua nén, 12 mot loai nhua

khic ngoai nhua flo, vay kim loai (13), va hgp chat x{r Iy chuyén héa héa hoc.

Luogng nhva flo trén téng lugng nhua 13 3,0% khoi luong hoadc cao hon tinh theo

nguyén ti flo, lugng nhua nén trén 100 phan khéi lugng nhua flo 13 10 phan khéi

lugng hodc cao hon, va luong vay kim loai (13) trong mang pha xir Iy chuyén

héa héa hoc (12) 1a cao hon 20% khdi lugng nhung cao nhét 12 60% khai Iuong.

Ngoai ra, sdng ch€ ciling d¢ cap dén phuong phép san xuét tdm thép nay va dung

dich xur 1y chuyén héa héa hoc ding cho tam thép nay.

\e




20062

Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén tAm thép dwogc xir 1y chuyén héa hoa hoc, phuong phép san

xuét tm thép nay va dung dich xir Iy chuyén hoa hoa hoc.
Tinh trang k§ thuit ciia sing ché

Céc tAm thép ma kim loai thuong thich hop dé st dung 1am vit liéu xdy dung
ngoai troi. Cac tAm thép ma kim loai st dung lam vét lidu xay dung ngoai troi doi hoi
phai c6 kha ning chdng chju thoi tiét. Vi tAm thép ma kim loai, d& biét 1a cac tm
thép dwoc xir Iy chuyén héa héa hoc bao gbm tim thép ma kim loai ¢c6 nhom chira 16p
ma gdc kém va mang phu xir Iy chuyén héa hoa hoc dwgc ma trén tAm thép ma kim
loai va chira nhya flo, nhya khong chira flo va hop chét kim loai nhém 4A (vi dy, tham
khdo tai liéu sang ché 1). TAm thép dwoc xir Iy chuyén hoa hoa hoc c6 kha nang chdng
chiu thoi tiét di dé 1am vat liéu xay dung ngoai troi.

Tai liéu tham khao
Tai liéu sang ché 1: W02011/158513

TAm thép duge xir Iy chuyén hoa héa hoc c6 kha ning chdng chiu thoi tiét du dé
lam vt liéu x4y dung ngoai trdi. Tuy nhién, tdm thép dwgc xtt Iy chuyén hoa hoéa hoc
c6 d6 béng cao. Do d6, cAn phai giam d6 bong khi xét dén méi truong xung quanh cua
cong trinh xdy dung. Ngoai ra, tim thép dugc xit Iy chuyén héa héa hoc ¢ thé bi méit
mau theo thoi gian sau khi phoi ngoai troi do qua trinh oxy héa bé mit ma.

Ban chit ky thuat clia sing ché

Sang ché @& xuit tdm thép dugc xir ly chuyén héa hoa hoc c6 kha ning chdng
chiu thoi tiét va c6 do bong giam va sy mét mau theo thoi gian dugc giam thiéu.

Céc tAc gia sang ché da phat hién ra ring viéc st dung nhua flo ¢6 kha nang
chdng chiu thoi tiét rat tt va nhua khong chira flo két hop véi vay kim loai dé lam
nguyén liéu cho mang phu xi Iy chuyén héa hoc trén tm thép ma kim loai tao ra tAm

thép duoc xtr 1y chuyén héa héa hoc c¢6 dd bong vira phai va khong bi mat mau theo
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Cu thé, sang ché dé xuét tim thép dugc xir ly chuyén hoéa hda hoc nhu sau.

[1] TAm thép dugc xir 1y chuyén héa héa hoc bao gbm: tAm thép ma kim loai
gdm tAm thép va 16p ma phit trén bé mit cia tAm thép; va 16p mang phii xir Iy chuyén
héa héa hoc phu trén bé mit cia 16p ma, trong d6 16p ma gdm hop kim kém chira
nh6m véi lugng tir 0,05 dén 60% khéi lugng va magie v6i lugng tir 0,5 dén 4,0% khéi
lugng, mang phi xtr 1y chuyén héa hoa hoc gdm nhua flo, nhwa nén, vay kim loai va
hop chit xu ly chuyén héa héa hoc, nhwra nén 13 mdt hodc nhidu loai dugc chon tir
nhém chi bao gdbm polyuretan, polyeste, nhya acrylic, nhya epoxy, va polyolefin,
lugong nhua flo trén téng lugng nhya flo va nhya nén 1a 3,0% khdi lugng hoac 16n hon
vé mit nguyén t flo, lvong nhwa nén trén 100 phan khéi lwong cua nhya flo trong
mang phi xi Iy chuyén hoéa héa hoc 1a 10 phén khéi lvong hodc 16n hon, va lugng vay
kim loai trong mang phu xit Iy chuyén héa héa hoc 1a 16n hon 20% khéi lvong va nhé

hon hoidc bang 60% khéi lugng.

[2] Tam thép duge xit Iy chuyén héa hoa hoc theo [1], trong d6 vay kim loai 1a
mdt hodc nhiéu vay dugc chon tir nhém bao gbdm vay nhom, vay hop kim nhom, va

vay thép khong gi.

[3] Tdm thép dugc xit 1y chuyén héa héa hoc theo [1] hodc [2], trong d6 mang
pht xtr Iy chuyén héa héa hoc c6 d6 day tir 0,5 dén 10 pm.

[4] TAm thép dugc xir Iy chuyén héa héa hoc theo muc bét ky trong sd cac muc
tir [1] dén [3], trong d6 lugng nhua nén trén 100 phin khéi lugng ctia nhya flo trong
mang phu xt 1y chuyén héa héa hoc 1a 900 phin khéi lugng hoic thép hon.

[5] TAm thép duoc xir Iy chuyén héa hoa hoc theo muc bét ky trong sb cac muc
tr [1] dén [4], trong d6 hop chét xir Iy chuyén héa héa hoc chira hop chét kim loai
nhom 4A bao g@)m mdt hodic nhidu kim loai dugc chon tir nhom chi bao gém Ti, Zr, va
Hf, va lugng hop chit kim loai nhom 4A trong mang phu xir Iy chuyén héa hoa hoc
trén co s& mang phu xir Iy chuyén hoa hoa hoc 1a tir 0,005 dén 5% khéi lwong v& mat

kim loai nhom 4A.

[6] TAm thép duoc xir Iy chuyén hoa héa hoc theo muc bét ky trong sd céc muc
tir [1] dén [5], trong d6 hop chit xtr ly chuyén héa héa hoc chira mdt hodic ca hop chét

mubi molypdat va kim loai van, va hop chét kim loai van 1a hop chit chra mot hodc ca
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V va Nb.

[7] Tdm thép duoc xir 1y chuyén hoa héa hoc theo muc bat ky trong s cac muc
tir [1] dén [6], trong d6 mang phu xi Iy chuyén hoa hoéa hoc con chira mdt hoic ca hai

chét lién két silan va phosphat.

[8] TAm thép dugc xir ly chuyén hoa hoa hoc theo muc bat ky trong s6 cac muc
tir [1] dén [7], trong d6 tAm thép ma kim loai da dugc xir ly so by v6i hop chét
phosphat hodc hop chét kim loai van, va hop chét kim loai van 1a hop chét chia mot

hodc nhiéu kim loai duoc chon tir nhém bao gff)m Ti, Zr, Hf, V, Nb, Ta, Mo, va W.

[9] Tém thép dugc xit 1y chuyén héa héa hoc theo muc bit ky trong s6 cac muc

tir [1] d&én [8], trong d6 mang phu xt Iy chuyén héa hoa hoc con c6 thém chit mau.

[10] TAm thép dugc xit Iy chuyén héa hoa hoc theo muc bét ky trong s6 cac muc

tir [1] dén [9], trong d6 mang pha xir Iy chuyén héa héa hoc con ¢6 thém sap.

Ngoai ra, sang ché dé xuét cac phwong phap duéi day dé san xuét tAm thép dugc

xir 1y chuyén hoa hoa hoc.

[11] Phuong phép san xuit tAm thép dugc xir Iy chuyén hoa héa hoc bao gbm:
pht dung dich xir ly chuyén héa héa hoc 1én 16p ma cia tdm thép ma kim loai; va sy
kho dung dich xit ly chuyén héa héa hoc dd phu dé san xuét tm thép dwgc xu ly
chuyén héa héa hoc, trong d6 16p ma gébm hop kim k&m chira nhom véi lugng tir 0,05
dén 60% khdi lugng va magie v6i lugng tir 0,5 dén 4,0% khdi lvong, dung dich xu 1y
chuyén hoa hda hoc gém nhua flo, nhua nén, vay kim loai, va hop chit xur Iy chuyén
h6a héa hoc so by, nhwa nén 1a mdt hodic nhidu loai dwgc chon tir nhém chi bao gbm
polyuretan, polyeste, nhya acrylic, nhya epoxy, va polyolefin, lwrgng nhua flo trén tong
lugng nhya flo va nhya nén trong dung dich xir Iy chuyén héa héa hoc 1a 3,0% khéi
lrong hodc 16n hon vé mit nguyén t flo, lugng nhya nén trén 100 phén khdi lugng
ctia nhya flo trong dung dich xit Iy chuyén héa héa hoc 14 10 phan khéi lwvong hoic 16n
hon, va lugng vay kim loai trén lugng chét rin trong dung dich xir Iy chuyén héa hoa

hoc 13 16n hon 20% khdi lugng va nhé hon hodc bing 60% khédi lugng.

[12] Phuong phap san xuit tAm thép dugc xir Iy chuyén hoa héa hoc theo [11],
trong d6 dung dich xir Iy chuyén hoéa héa hoc chira nhii twong nhua flo va nhil twong

nhua nén, duong kinh hat cua nhii twong nhya flo 1a tir 10 dén 300 nm, va duong kinh
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nhya nén, duong kinh hat cta nhii tuong nhua flo 13 tir 10 dén 300 nm, va duong kinh

hat ctia nhii twong nhya nén 1 tir 10 dén 100 nm.

[13] Phuong phép san xut tim thép dugc xir Iy chuyén héa hoa hoc theo [11]
hodc [12], con ¢ thém budce xtt Iy so b tm thép ma kim loai v6i hop chit phosphat
hodc hop chit kim loai van trudc khi phit dung dich xi Iy chuyén héa hoa hoc, trong
d6 hop chét kim loai van 1a thanh phin chira mot hodc nhidu kim loai dwgc chon tir

nhém bao gbém Ti, Zr, Hf, V, Nb, Ta, Mo, va W.
Ngoai ra, sang ché dé xuét cac dung dich xir Iy chuyén héa héa hoc dudi day.

[14] Dung dich xir 1y chuyén héa hoa hoc chira: nhwa flo, nhua nén, vay kim
loai, va hop chét xir ly chuyén héa héa hoc so bg, trong d6 nhya nén 1a m6t hodc nhiéu
loai dugc chon tir nhém bao gdm polyuretan, polyeste, nhua acrylic, nhua epoxy, va
polyolefin, lugng nhya flo trén tong lwgng nhya flo va nhya nén trong dung dich xt 1y
chuyén hoa héa hoc 12 3,0% khéi lugng hodc 16n hon vé mit nguyén t6 flo, lugng
nhya nén trén 100 phan khdi lwgng nhya flo trong dung dich xir Iy chuyén héa hoa hoc
la 10 phén khéi luong hodc 16n hon, va lugng vay kim loai trén lugng chét rin trong
dung dich xtr Iy chuyén héa héa hoc 12 16n hon 20% khéi lwong va nhé hon hoic bang
60% khéi luong.

[15] Dung dich xtr Iy chuyén héa héa hoc theo [14], trong d6 dung dich xir 1y
chuyén héa héa hoc chira nhil twong nhya flo va nhii tuong nhya nén, dudng kinh hat
ctia nhil twong nhua flo 13 tir 10 dén 300 nm, va dwdng kinh hat ctia nhii twong nhya

nén 1a tir 10 dén 100 nm.

Hiéu quéa dat duoc cia sang ché

Sang ché c6 thé dé xuit tAm thép dwoc xir Iy chuyén hoa héa hoc c¢6 kha ning
chéng chiu thoi tiét va c6 d6 bong duoc giam thidu va sy bay mau theo thoi gian dugc
giam thiéu. TAm thép duogc xir Iy chuyén héa héa hoc theo sang ché khong chi c6 kha
ning chdng chiu thoi tiét vuot tréi, ma con c6 bé ngoai dep, va do d6 thich hop dé sir

dung lam vét liéu xay dung ngoai troi.
MO ta vin tit hinh vé

FIG. 1 13 hinh v& so luge minh hoa céu tric tao 16p ciia tim thép duoc xir Iy
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MG ta chi tiét sang ché
Sau day, sang ché s& dugc mo ta chi tiét dudi dang mot vi du minh hoa.
TAm thép duge xtr Iy chuyén hoéa héa hoc

TAm thép duge xir Iy chuyén héa héa hoc theo phwong 4n nay gébm mang phu
xir Iy chuyén hoéa hoéa hoc phu trén bé& mit cta tAm thép ma kim loai. Sau day, cac
thanh phan ciu thanh nén tim thép dwgc xir Iy chuyén héa hoa hoc theo phwong 4n

nay s€ dugc mo ta.
Tam thép ma kim loai

Loai tim thép ma kim loai khdng bi gigi han. TAm thép ma kim loai gém tAm
thép va 16p ma. Lép ma gdm hop kim kém chira tir 0,05 dén 60% khdi luong 12 nhom
va tir 0,5 dén 4,0% khéi luong 12 magie khi xét v& do chdng dn mon va kha ning gia
cong. DY day cia tAm thép ma kim loai duoc x4c dinh theo ng dung cla tdm thép
dugc xur ly chuyén héa héa hoc, va vi du, 13 tr 0,2 dén 6mm. TAdm thép ma kim loai cé
thé 13 tim phing hodc tAm luon song, va dang phing cta tm thép ma kim loai c6 thé

13 hinh chir nhat hoic bét ky hinh dang nao khac ngoai hinh chit nhat.

Cic vi du vé tim thép ma kim loai bao gém cac loai tim thép ma
nhdm-magie-kém nhing néng (tAm thép ma Al-Mg-Zn nhing néng) gdm hop kim
kém chira nh6m va magie, va cac loai tim thép ma nhom-magie-silic-k&m nhting néng
(c4c loai tAm thép ma Al-Mg-Si-Zn nhiing néng) gdm hop kim k&m chtra nhém, magie,
va silic.

Céc vi du vé tAm thép dong vai trd 1am nén trong tAm thép ma kim loai (tim
thép nén) bao gdm cac tAm thép cacbon thip, thép cacbon trung binh, thép cacbon cao,
va thép hop kim. Két cdu trong d6 tAm thép nén 13 tAm thép dung dé dan mong 14 thép
cacbon thip ¢ bd sung Ti, thép cacbon thip ¢ bd sung Nb, v.v.. dugc wu tién hon khi
xét dén van d8 tang kha ning gia cong ctia tAm thép dugc xir Iy chuyén hoa hoa hoc.
Mang phu xir ly so b

Mang pha xir Iy chuyén hoa hoéa hoc vé co ban gdm c6 tim thép ma kim loai va
mang phu xir Iy chuyén héa hoéa hoc duge md ta sau dudi day. Mic di tdm thép ma
kim loai khong can phai c6 mang pht nao khac ngoai mang phu xir 1y chuyén hoéa hoa

hoc, tAm thép ma kim loai c6 thé dugc xur ly so bd véi hop chét phosphat hodc kim
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loai van. Cu thé 13, tAim thép ma kim loai con c¢6 thém mang phu xt ly so bd chira hop
chit phosphat hozic hop chét kim loai van va dugc phii giita tim thép ma kim loai va
mang phu xir Iy chuyén héa hoa hoc, trong pham vi trong d6 hop chit xir Iy chuyén
hoéa héa hoc s& duge mo ta sau tac dong 1én bé mit cta 16p ma. Mang phu xtr 1y so bd
14 16p thanh phan ling dong khi xtr 1y bé mit cia tAm thép ma kim loai dugc phi mang
pht xir Iy chuyén héa héa hoc. Mang phu xir Iy so bd dugc wu tién khi xét dén kha
ning ting do bén chng in mon cua tAm thép dugc xir ly chuyén héa hoa hoc va lam

giam d¢ bong ciia tAm thép duogc xir Iy chuyén hoa héa hoc.

Céac vi du vé kim loai van lam hop chét kim loai van bao gém Ti, Zr, Hf, V, Nb,
Ta, Mo, vA W. Hop chét kim loai van trong mang phil x&t 1y so bd c6 thé & dang gibng
voi dang trong dung dich xir 1y so bd s& dugc mo ta sau, hodc & dang khac vé6i dang
trong dung dich xir ly so bd. Kim loai van dugc phu 1é€n tAm thép ma kim loai, vi dy, ¢

dang mudi, va xuét hién & dang oxit, hydroxit hodc florua trong mang phud xu 1y so bo.

Céc vi du vé hop chit phospat bao gdm cac mubi orthophosphat va cac mubi
polyphosphaf ctia kim loai. Hop chét phosphat, vi du, ¢6 mit duéi dang mudi phosphat
kim loai hodc phirc phosphat tan hodc tan it trong mang phu xtt 1y so bd. Cac vi du vé
kim loai ctia mudi phosphat kim loai hoic mudi phuc phosphat tan bao gdm céc kim
loai kiém, cac kim loai kiém thd, va Mn. Cac vi du v& kim loai ciia mudi phosphat kim

loai tan it hodc mudi phuc phosphat tan it bao gé‘)m Al, Ti, Zr, Hf, va Zn.

Su c6 mit cia mang phu xtt Iy so bd c6 thé duge khing dinh théng qua sy phat
hién nguyén t6 cu thé trong hop chét phosphat hodic kim loai van khi phan tiép giap
gifta mang pht xir 1y chuyén héa héa hoc va tim thép ma kim loai dwoc dem di tién
hanh phan tich nguyén td, nhu quang phd huynh quang tia X, phd hoc electron trong
phéan tich hoa hoc (electron spectroscopy for chemical analysis - ESCA), va quang phd

phat xa (glow discharge spectroscopy - GDS).
Mang phu xir 1y chuyén héa héa hoc

Maing pht xtt Iy chuyén héa héa hoc 12 16p thanh phin ling dong trén tAm thép
ma kim loai duge xir Iy bé mit, va 1a 16p chira san phim phan tng (hop chit xi Iy
chuyén héa hoéa hoc) cua phan ng giita b mit cua 16p ma va hop chét xtr 1y chuyén
hoéa hoa hoc so bd trong dung dich xir Iy chuyén héa héa hoc s& dugc md ta sau. Mang

phu xtr ly chuyén héa hoéa hoc chira nhua flo, nhua nén, vay kim loai, va hop chét xir
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Iy chuyén héa héa hoc.

Nhua flo 13, vi du, nhya nhiét déo néng chay cing véi nhya nén sé dugc mo ta
sau khi nung dung dich xir Iy chuyén héa héa hoc s& dugc mé ta sau trén tim thép ma
kim loai dé tao ra pha“m thanh ph'?ln nhwa ciu thanh nén mang phtl nhya, va két qua la
lam ting kha ning chdng chiu thoi tiét (chdng lai tia tir ngoai) cia mang phu xir ly
chuyén hoa héa hoc. Co thé sir dung mot loai nhya flo hodc mot hodc nhiéu loai nhua
flo. Lugng nhua flo trén tdng lwong nhua flo va nhya nén 1a 3,0% khéi lugng hodc cao
hon tinh theo nguyén tr flo. Khi lugng nhya flo tinh theo nguyén tir flo dudi 3,0%
khéi lwong, tAm thép dugc xir Iy chuyén hoéa hoéa hoc ¢6 thé khong du kha ning chng
chiu thoi tiét. C6 thé do duoc luong nguyén tir flo trong mang phu xir Iy chuyén hoa

hoa hoc, vi du, bang cach sir dung quang phd huynh quang tia X.

Céc vi du vé nhya chua flo bao gém céc loai nhua olefin chira flo. Nhua olefin
chira flo 12 hop chét polyme dugc tao thanh bing cach thay thé mét phan hoic toan bd
nguyén tir hydro trong nhém hydrocarbon tao thanh olefin bang nguyén ti flo. Tét hon
néu nhya olefin chira flo 1a nhva chira flo hé nuéc ¢6 thém nhém chirc va nude khi
xem xét didu kién gia cong cta nhya flo trong san xuit mang phu xtt 1y chuyén hoa

héa hoc.

Céac vi du vé& nhém chirc va nudc trong nhya chira flo hé nudc bao gém nhém
carboxyl, nhém axit sulfonic, va cic mudi ciia ching. Céc vi du vé mudi bao gbm
mudi amoni, mubi amin, va mubi kim loai kiém. Lugng nhém chirc vu nudc trong
nhya chira flo hé nudce tdt hon néu nim trong khoang tir 0,05 dén 5% khdi lugng khi
xem xét kha ning tao ra nhii twong ctia nhya flo ma khong cén str dung chét nhii hoa.
Trong trudng hop ci nhém carboxyl va nhém axit sulfonic déu c6 mit nhu 13 céc
nhém chirc wa nude, ty 1& mol cua nhém carboxyl va nhém axit sulfonic tot nhét 13 tir
5 phan 60. C6 thé do lwgng nhém chirc wru nude va khéi Irgng phén tir trung binh ctia
nhya chira flo hé nudc bing cach st dung phuong phap sic ky thdm théu gel (gel
permeation chromatography - GPC).

Khéi lugng phéan tir trung binh cia nhya chtra flo hé nuéc thich hop 1a 1.000
hodc cao hon, tdt hon 1 10.000 hoic cao hon, va tdt hon nita 12 200.000 hodc cao hon
khi xét dén viéc tang kha ning chéng nuéc clia mang phi xir 1y chuyén hoa héa hoc.

Khéi lugng phén tir trung binh tét nhit 1a 2.000.000 hogc thap hon khi xét dén viéc
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ngin mang phu xit Iy chuyén hoa héa hoc khéng bi gel hoa khi san xuét.

Céc vi dy v€ nhya chira flo hé¢ nuéc bao gom cac chat dong trung hop
(copolyme) cua flo olefin va don phan (monome) chira nhém chirc va nuéc. Cac vi du
veé monome chira nhém chirc wva nudc bao gom cadc monome chira nhom carboxyl va

monome chira nhom axit sulfonic.

Céc vi du vé flo olefin bao gdm tetrafloetylen, trifloetylen, clotrifloetylen,
hexaflopropylen, vinyl florua, vinyliden florua, pentaflopropylen,
2,2,3,3-tetraflopropylen, 3,3,3-triflopropylen, bromtrifloetylen, 1-clo-1,2-difloetylen,
va 1,1-diclo-2,2-difloetylen. Trong s cac chét ndy, cac olefin chira nhiéu nguyén tir flo
ching han nhu tetrafloetylen va hexaflopropylen va vinyliden florua dugc wu tién khi
xem xét kha nang ting kha ning chdng chiu thoi tiét ciia tAm thép duoc xir Iy chuyén

héa héa hoc.

Céc vi du v€ monome chira nhém carboxyl bao gdm céac axit carboxylic chua no
va cac monome vinyl ete chita nhém carboxyl, va céc este cia chiing va céc anhydrit

axit ciia chiing.

Céc vi du v& axit carboxylic chua no bao gém axit acrylic, axit metacrylic, axit
vinylaxetic, axit crotonic, axit cinnamic, axit itaconic, cAc monoeste clia axit itaconic,
axit maleic, cac monoeste cua axit maleic, axit fumaric, cac monoeste cua axit fumaric,
axit 5-hexenoic, axit 5-heptenoic, axit 6-heptenoic, axit 7-octenoic, axit §-nonenoic,
axit 9-decenoic, axit 10-undecenoic, axit 11-dodecenoic, axit 17-octadecenoic, va axit

oleic.

Cic vi du vé& monome vinyl ete chira nhém carboxyl bao gdm axit
3-(2-allyloxyetoxycarbonyl)propionic, axit 3-(2-allyloxybutoxycarbonyl)propionic,
axit 3-(2-vinyloxyetoxycarbonyl)propionic, va axit

3-(2-vinyloxybutoxycarbonyl)propionic.

Céc vi du vé monome chira nhém axit sulfonic bao gdm axit vinylsulfonic, axit
allylsulfonic, axit metallylsulfonic, axit styrensulfonic, axit
2-acrylamid-2-metylpropansulfonic,  axit  2-metacryloyloxyetansulfonic,  axit
3-metacryloyloxypropansulfonic, axit 4-metacryloyloxybutansulfonic, axit

3-metacryloyloxy-2-hydroxypropansulfonic, axit 3-acryloyloxypropansulfonic, axit
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allyloxybenzensulfonic, axit metallyloxybenzensulfonic, axit isoprensulfonic, va axit

3-allyloxy-2-hydroxypropansulfonic.

Copolyme c6 th€ con chira thém monome c6 thé ddng trung hgp bd sung nhu 1a
monome. Céac vi dy v€ monome bo sung bao gdom cac este vinyl cia axit carboxylic,

cac alkyl vinyl ete, va cac olefin khong chira flo.

Este vinyl ctia axit carboxylic dugc sir dung nhdm muyc dich lam tang tinh twong
hop clia cac thanh phén trong mang phu xir Iy chuyén héa héa hoc hogic 1am tdng nhiét
d6 chuyén héa thiy tinh ciia nhya flo . Céc vi du vé este vinyl cua axit carboxylic bao
gdm vinyl axetat, vinyl propionat, vinyl butyrat, vinyl isobutyrat, vinyl pivalat, vinyl
caproat, vinyl versatat, vinyl laurat, vinyl stearat, vinyl xyclohexylcarboxylat, vinyl

benzoat, va vinyl p-t-butylbenzoat.

Alkyl vinyl ete dugc sir dung nhiam muc dich, vi dy, ting d6 sét ciia mang phu
xir Iy chuyén héa hoa hoc. Céc vi du vé alkyl vinyl ete bao gdm metyl vinyl ete, etyl

vinyl ete, va butyl vinyl ete.

Olefin khong chta flo duge st dung nhim muc dich, vi du, tang do déo cho
mang phi xir 1y chuyén héa héa hoc. Céc vi du vé olefin khong chira flo bao gdm

etylen, propylen, n-buten, va isobuten.

Déi véi nhua flo, ¢ thé sir dung cac copolyme clia cdc monome néu trén, va
ngoai ra ¢6 thé sir dung san phdm thuong mai c6 trén thi truong. Cac vi du vé cac san
phim thuwong mai bao gdbm SIFCLEAR F Series do JSR Corporation san xuét
("SIFCLEAR" 14 nhan hiéu hang héa d4 dugc ding ky thudc s& hitu clia nha san xuét)
va Obbligato do GC COAT-TECH Co., Ltd. san xut ("Obbligato" 13 nhan hiéu hang

hoa da dwoc ding ky thudc s hiru ciia nha san xut).

Nhuya nén cling 1a nhya nhiét déo, vi du, twong tu nhya flo, ndng chay cung véi
nhya flo khi nung dung dich xt ly chuyén hoa héa hoc s& duge md ta & phén sau trén
tdm thép ma kim loai dé tao ra phin thanh phin nhva c4u thanh nén mang pha nhua.
Nhua nén 13 mot hoic nhiéu loai dugc chon tir nh6m bao gém polyuretan, polyeste,

nhua acrylic, nhyra epoxy, va polyolefin. Nhwa nén khong chira cic nguyén tir flo.

Luong nhya nén trong mang phi xtr Iy chuyén héa héa hoc chiém 10 phan khéi

lwong hogc 16n hon trén 100 phan khéi lwong nhua flo. Khi ham lwong nay duéi 10
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phan khéi Irgng, d6 bam dinh ctia mang phti xtt Iy chuyén héa héa hoc trén 16p ma va
d6 chéng an mon cua tAm thép duge xir 1y chuyén hoa hoa hoc c6 thé khong dat yéu
cau. Luong nhwa bazo phu hop 1a 900 phan khéi lwong hodc thip hon va tét hon 1a
400 phén khdi lugng hogc thip hon khi xét dén viéc han ché su thay dbi bé ngoai va
phai mau giy ra do vi¢c gilt vay kim loai giam di, vi€c nay xay ra sau khi phoi do kha

ning chdng chiu thoi tiét ciia mang phu xir Iy chuyén héa hoa hoc giam di.

Nhya nén déng gép vao viéc bam dinh vao 16p ma va viéc gitt vay kim loai trén
16p ma. Khi xét dén van d& nay, lugng nhya bazo trong mang phu xtr 1y chuyén hoa
hoa hoc dugc xac dinh nim trong khoang tir 10 dén 900 phan khéi lwong trén 100
phan khéi Iwgng nhya flo.

To6t hon néu polyuretan 1a nhya uretan tan trong nudc hodc phén tan trong nude
va tot hon nita néu 13 nhya uretan tw nhii hoa khi xét dén vén dé dé dang va an toan
trong san xuat mang phu xtr ly chuyen hoa héa hoc. Chung cé cau tric clia san pham

phén ting ciia phan tmg gita hop chit polyisoxyanat hiru co va hop chét polyol.

Céc vi du vé hop chit polyisoxyanat hitu co bao gdm céc diisoxyanat béo va cac
diisoxyanat vong no. Céc vi du vé& diisoxyanat béo bao gdm phenylen diisoxyanat,
tolylen diisoxyanat, diphenylmetan diisoxyanat, va naphtalen diisoxyanat. Cac vi du
vé diisoxyanat vong no bao gdm xyclohexan diisoxyanat, isophoron diisoxyanat,

norbornan diisoxyanat, xylylen diisoxyanat, va tetrametylxylylen diisoxyanat.

Céac vi du vé hop chét polyol bao gdm céc polyolefin polyol. Cac vi du vé
polyolefin polyol bao gdm cac polyeste polyol, cic polyete polyol, céc polycarbonat
polyol, cac polyaxetal polyol, céc polyacrylat polyol, va cic polybutadien polyol.

Ddi véi polyuretan, c6 thé sir dung san phdm dugc tbng hop tir cac hop chit néu
trén, va ngoai ra c6 thé sir dung céc san phim thuong mai c6 trén thi truong. Cac vi du
vé c4c san phdm thuong mai bao gdbm "SUPERFLEX" do DKS Co., Ltd. san xut (mdt
nhan hiéu hang héa da dugc diang ky thudc s& hitu ciia nha san xuét) va "HYDRAN"
do DIC Corporation san xudt (mo6t nhan hiéu hang hoa da dwgc dang ky thudc sé hitu

cuia nha san xuat).

Déi vai polyeste, c6 thé sir dung san phim tdng hop, va ngoai ra ¢6 thé sir dung

céc san phdm thwong mai c¢6 trén thi trudng. Céc vi du vé san phim thuwong mai bao

-11-



20062

gdbm "VYLONAL" (mét nhan hiéu di dugc ding ky thudc s& hitu cia Toyobo CO.,
LTD.) do TOYOBO STC CO., LTD san xuét.

Bé.i v6i nhya acrylic, c6 thé sir dung san phdm tdng hop, va ngoai ra c6 thé sir
dung cac san phim thuong mai c6 trén thi truong. Cac vi du vé san phdm thuong mai
bao gdbm "PATELACOL" do DIC Corporation san xudt (mdt nhan hiéu hang hoa da
duogc ding ky thudc s& hiru ctia nha san xuét), "Ultrasol" do Aica Kogyo Co., Ltd. san
xudt, (moOt nhan hiéu hang héa di dwgc ding ky thudc s& hiru clia nha san xuét) va
"BONRON" do Mitsui Chemicals, Inc. san xuét (mét nhan hiéu hang héa da duogc

dang ky thudc s& hitu clia nha san xuat).

Pbi voi nhya epoxy, c6 thé sir dung san phdm tdng hop, va ngoai ra c6 thé su
dung c4c san phim thuong mai c6 trén thi truong. Cac vi du vé san phidm thwong mai
bao gém "MODEPICS" do Arakawa Chemical Industries, Ltd. san xuét (mdt nhan
hiéu hang hoa da dwoc ding ky thudc sé hiru ctia nha san xuit) va "ADEKA RESIN"
do ADEKA CORPORATION san xuét (mdt nhan hiéu hang hoa di dugc ding ky

thudc s& hitu cia nha san xuat).

Pbi v6i polyolefin, c6 thé sir dung san phim téng hop, va ngoai ra c6 thé sir
dung cac san pham thuong mai c6 trén thi truong. Cac vi dy vé san phdm thuong mai
bao gdm "ARROWBASE" do UNITIKA LTD san xuit (mot nhan hiéu hang hoéa da

duoc dang ky thudc sé hitu ciia nha san xuat).

Vay kim loai lam gidm d6 béng cho tAm thép dugc xir Iy chuyén héa héa hoc va
gép phin ting kha ning chdng héa den. Khi xét dén van d& nay, lugng vay kim loai
trong mang pht xtt Iy chuyén héa héa hoc 14 tir 10 dén 60% khéi lwong. Khi lugng viy
kim loai duéi 10% khdi lugng, tAm thép duoc xir Iy chuyén hoa héa hoc c6 do bong
qué cao va khong du kha ning chdng hoa den. Khi lugng vay kim loai trén 60% khéi
lugng, do bam dinh cua mang phu xur ly chuyén hoéa hoa hoc vao 16p ma c6 thé khong
dat yéu cau.

Kich thudc cua vay kim loai c6 thé duge xac dinh phit hop trong pham vi cho
phép thu dugc chitc ndng néu trén. Vi dy, do day cua vay kim loai 1a tir 0,01 dén 2 pm,
va dudng kinh hat (dudng kinh 16n nhit) ciia vay kim loai 14 tir 1 dén 40 pm. C6 thédo
kich thudc cia vay kim loai bang kinh hién vi dién t&r quét (scanning electron

microscope - SEM). Gié tri kich thudc cé thé 1a gia tri trung binh hodc gia tri dai di¢én

-12-



20062

cua céc gié tri do dugc hodc gié tri danh muc.

Céc vi du v& vay kim loai bao gdm vay lam tir kim loai va vay thily tinh dugc
tao ra cung voi kim loai ma trén bé mit. Cac vi du vé vt liéu kim loai lam vay kim
loai bao gE‘)m nhom va céc hgp chét cua nhom, st va cc hop chét cua sét, déng va cac
hop chét cua déng, bac, nicken, va titan. Céc vi du vé hop kim nhdm bao gém cac hop
kim Al-Zn, Al-Mg, va Al-Si. Céc vi du v& hop kim sit bao gbm cac loai thép khong gi.
Céc vi du vé hop kim ddng bao gdm hop kim cta thiéc va ddng. Tét hon néu vay kim
loai 14 mdt hodc nhiéu loai dugc chon tir nhém bao gﬁ”)m vay nhom, vay hgp kim nhdm,
va vay thép khong gi khi xét dén, vi dy, 46 bén chdng dn mon va kha ning gia cong
cao. Lugng Mg trong vat liéu kim loai ding lam vay kim loai duoc x4c dinh nim trong

khoang khién cho vay kim loai v& co ban khéng bi hoa den.

C6 thé xir Iy bé mit vay kim loai tir trudc v6i chét xir Iy bé mat. Viée st dung
vay kim loai dugc xir Iy bé mit con lam tang kha ning chdng nuée va phan tan vay
kim loai trong dung dich xtr Iy chuyén héa héa hoc s& dugc mé ta sau trong phin md
ta phuong phap san xuit. Cac vi du vé mang pha dugc tao ra trén bé mit cia vay kim
loai v&i chét xir 1y b& mit bao gdm mang phti molybdat, mang phu phosphat, mang

pht silic oxit, va mang phil dugc tao ra bang chét lién két silan va nhya hiru co.

Céc vi du vé chét lién két silan bao gdm metyltrietoxysilan, metyltrimetoxysilan,
dimetyldimetoxysilan, trimetylmetoxysilan, dimetyldietoxysilan, trimetyletoxysilan,
- 3-aminopropyltrimetoxysilan, N-metyl-3-aminopropyltrimetoxysilan,
3-aminopropyltrietoxysilan, 3-aminopropyltris(2-metoxyetoxy)silan,
N-aminoetyl-3-aminopropyltrimetoxysilan,

N-aminoetyl-3-aminopropylmetyldimetoxysilan, 3-metacryloxypropyltrimetoxysilan,

3-metacryloxypropylmetyldimetoxysilan, 3-acryloxypropyltrimetoxysilan,
3-glycidyloxypropyltrimetoxysilan, 3-glycidyloxypropylmetyldimetoxysilan,
3-mercaptopropyltrimetoxysilan, 3-mercaptopropyltrietoxysilan,
3-mercaptopropylmetyldimetoxysilan, vinyltriclosilan, vinyltrimetoxysilan,
vinyltrietoxysilan, vinyltris(2-metoxyetoxy)silan, vinyltriacetoxysilan,
3-(3,4-epoxycyclohexyletyltrimetoxy)silan, y-aminopropyltrietoxysilan,
N-B-(aminoetyl)-y-aminopropyltrimetoxysilan, 3-ureidopropyltrietoxysilan,
3-clopropyltrimetoxysilan, 3-anilidopropyltrimetoxysilan,
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3-(4,5-dihydroimidazolepropyltrietoxy)silan, N-phenyl-3-aminopropyltrimetoxysilan,
heptadecaflodecyltrimetoxysilan, tridecaflooctyltrimetoxysilan,

triflopropyltrimetoxysilan, 3-isoxyanatopropyltrietoxysilan, va p-styryltrimetoxysilan.

Déi v6i vay kim loai, c6 thé st dung san phdm vun ciia hat kim loai, va ngoai ra
c6 thé str dung céc san phdm thwong mai c¢6 trén thi truong. Céc vi du v& san phdm
thuong mai bao gdbm WXM-U75C, EMR-D6390, WL-1100, GD-20X, va PFA4000 do
TOYO ALUMINIUM K K san xuét.

Khi mang phii xir Iy chuyén hoa héa hoc qua méng, cic chirc ning mong mubn,
bao gdbm kha ning chéng chiu thoi tiét cia tim thép dugc xtr Iy chuyén hoéa hoa hoc,
dugc tao ra bdi mang phu xir Iy chuyén héa héa hoc c6 thé khong du; va khi mang qué
day, c6 thé 1am giam ning suét. Khi xét dén van @ nay, do day mang thich hop 14 tir
0,5 dén 10 um va t6t hon néu tir 1 dén 4 pm. C6 thé do d6 day mang bang dung cu do
d6 day mang da biét, va c6 thé didu chinh theo lwong dung dich xtr Iy chuyén hoéa hoa
hoc dugc ding va sb 1an phii, nhu s& duge mé ta sau trong phin mo ta phuong phép

san xuat.

Hop chét xir Iy chuyén héa hoa hoc 13 san phdm phan tmg trén bé mit cua 16p
ma, va c6 thé 12 hé mot thanh phan hogic hé nhidu thanh phin. Cac vi du v& hop chét
xir Iy chuyén hoéa hoa hoc bao gdm céc hop chét kim loai nhém 4A, céc molybdat, va
céc hop chét kim loai van. Hop chit & dang san phim phan Gng néu trén, ching han

nhu muodi, oxit, mudi florua va mudi phosphat.

Hop chit kim loai nhém 4A 1a hop chit chira mdt hodc nhidu kim loai dugc
chon tir nhém bao gdm Ti, Zr, va Hf. Hop chét kim loai nhém 4A gép phin ting do
bén chéng in mon cla tAm thép dugc xir ly chuyén héa héa hoc va cb dinh vay kim
loai 1én trén mang phu xir Iy chuyén héa héa hoc. Céc vi du vé& hop chit kim loai nhém
4A bao gém cac mubi hydroaxit, cac mubi amoni, cac mudi kim loai kiém va cac mudi
kim loai kiém thd cta kim loai bét ky trong sb cc kim loai nhém 4A nay. C6 thé do
lwgng kim loai nhém 4A trong mang phu xir Iy chuyén héa héa hoc bing quang phd
huynh quang tia X hoic quang phd phat xa plasma cam tng (inductively coupled

plasma - ICP) tan sd cao.

Luong hop chit kim loai nhém 4A trong mang phit xtt 1y chuyén héa hoa hoc
thich hop 1a tir 0,005 dén 5,0% khdi lugng vé mit nguyén tir kim loai nhém 4A khi xét
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dén viéc ting kha ning chéng chiju thoi tiét néu trén va viéc ¢b dinh cua vay kim loai.
Khi lugng nay duédi 0,005% khéi luong, tic dung 1am ting d6 bén chéng dn mon cuia
tdm thép dugc xir Iy chuyén héa héa hoc c6 thé khoéng dd; va khi lwgng nay trén 5,0%
khdi lwgng, mang phu xir Iy chuyén hoa héa hoc c6 thé trd nén x6p lam giam kha nang
gia cdng vi kha ning chdng chiu thoi tiét cia tAm thép dwoc xit 1y chuyén héa héa hoc

c6 nguon goc tlr mang phu xir Iy chuyén héa héa hoc dén mirc khoéng dat yéu ciu.

Molybdat gép phin lam ting dd bén chéng &n mon cia tAm thép dugc xur ly
chuyén hoéa héa hoc. Céc vi du vé molybdat bao gdm amoni molybdat va cac mubi

kim loai kiém ctia axit molybdic.

Luong molybdat trong mang pht xtt Iy chuyén héa héa hoc thich hop 1a tir
0,005 dén 2,0% khdi lugng v& mit nguyén tir molybden khi xét dén viéc lam tang do
bén chdng in mon néu trén. Khi lwong nay dudi 0,005% khéi luong, tac dung lam tang
do bén chéng dn mon c6 thé khong dat yéu cAu; va khi lugng nay trén 2,0% khéi lugng,
tac dong lam tang do bén chéng in mon trd nén bdo hoa, va bén canh dé, dd dn dinh
ctia dung dich xtr Iy c6 thé giam xudng. C6 thé do lwgng molybdat trong mang phu xir
Iy chuyén héa héa hoc bing quang phd huynh quang tia X hodc quang phd phat xa
ICP.

Thanh phan kim loai van 13 hop chit chira mot hodc nhidu kim loai duge chon
tir nh6m bao gém V, Nb, Ta, va W. Trong ) chiing, V va Nb dugc uu tién hon. Thanh
phan kim loai van gép phéan l1am ting d bén chdng #n mon cua tAm thép duge xir ly
chuyén hoa hoa hoc hoic giam d béng quéa mirc cia tAm thép dugc xir Iy chuyén hoa
hoéa hoc. Céac vi du vé hop chit kim loai van bao gdm céc oxit, cac hydroxit, va cac

florua cia cac kim loai van néu trén.

Luong thanh phén kim loai van trong mang phu xir Iy chuyén hoa hoa hoc thich
hop 1a tir 0,005 dén 2,0% khbi lugng vé mit cac nguyeén tir kim loai van khi xét dén
viéc 1am ting d0 bén chéng an mon va diéu chinh d6 sang. Khi luong nay duéi
0,005% khdi lugng, tdc dung néu trén cod thé khong dat yéu cau; va khi lugng nay trén
2,0% khdi luong, tac dung néu trén c6 thé trd nén bdo hoa. C6 thé do lwong thanh
phan kim loai van trong mang phu xir Iy chuyén héa hoa hoc bing quang phd huynh

quang tia X hoic quang phé phat xa ICP.

Mang pht xir Iy chuyén hoa héa hoc con chira thém thanh phan bd sung khac
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ngoai nhya flo, nhya nén, vay kim loai, va hgp chét xur ly chuyén héa hoa hoc, trong
pham vi trong d6 c6 thé dat dugc hiéu qua theo sang ché. Cac vi du v& thanh phin bd
sung bao gdm chét lién két silan, mudi phosphat, hop chét an mon, chit mau, va sap.
Mot trong sd céc thanh phﬁn bd sung hodc mét hodc nhidu thanh phén d6 co thé co

trong mang phu.

Chét lién két silan gép phan lam ting d6 bam dinh ctia mang phu xir Iy chuyén
hoa hoa hoc. Céc vi du vé chét lién két silan bao gdm cac hop chit silan c6 nhém chirc
c6 thé lién két va san phdm tring ngung cua chung. Cac vi du vé nhém chirc c6 thé
lién két bao gdbm nhém amino, nhém epoxy, nhém mercapto, nhém acryloxy, nhom
metacryloxy, nhom alkoxy, nhém vinyl, nhém styryl, nhém isoxyanat, va nhom
clopropyl. Co thé c6 mot trong s6 cac nhém chirc c6 thé lién két hodic mot hodc nhiu

trong sb chiing.

Luong chét lién két silan trong mang phii xtt Iy chuyén héa héa hoc thich hop 12
tir 0,1 dén 5,0% khdi lwong khi xét dén viéc 1am ting d6 bam dinh néu trén. Khi luong
ndy dudi 0,1% khéi lwong, tac dung 1am ting dd bam dinh c6 thé khong dat yéu cau;
va khi lugng nay trén 5,0% khéi luong, tac dung 1am ting do bam dinh c6 thé trd nén
bao hoa. C6 thé do lugng chit lién két silan trong mang phu xtr Iy chuyén héa héa hoc

bing quang phd huynh quang tia X hoic quang phd phat xa ICP.

Mubi phosphat gép phan lam ting d6 bén chéng an mon ciia mang pha xit 1y
chuyén hoa hoa hoc. "Mudi phosphat" ding dé chi hop chét tan trong nuée cé anion
phosphat. Céc vi du v& mubi phosphat bao gbm natri phosphat, amoni phosphat, magie
phosphat, kali phosphat, mangan phosphat, k&m phosphat, cac orthophosphat, cac
metaphosphat, cidc pyrophosphat (cdc diphosphat), cac triphosphat, va céc
tetraphosphat.

Luong mubi phosphat trong mang phi xir Iy chuyén héa hoa hoc thich hop 14 tir
0,05 dén 3,0% khéi luong vé mit nguyén tir photpho khi xét dén viéc ting do bén
chéng an mon néu trén. Khi lwong nay dudi 0,05% khdi lwong, tic dung lam ting do
bam dinh c6 thé khong dat yéu cdu; va khi lugng nay trén 3,0% khéi lugng, tac dung
ting d6 bén chéng an mon tré nén bdo hoa, va bén canh d6 @6 dn dinh ctia dung dich
xir Iy ¢6 thé bi giam di. C6 thé do lwong mubi phosphat trong mang phu xir Iy chuyén

hoa hoa hoc bang quang phd huynh quang tia X hoic quang phd phat xa ICP.
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Hop chit n mon 1a hop chét, vi dy, chira mot hodc nhiéu chét dugc chon tur
nhém bao gdm Mg, Ca, Sr, Mn, B, Si, va Sn. Hop chét &n mon gop phén lam tang kha
ning chdng nudc ctia mang phu xir 1y chuyén héa hoa hoc thong qua sy dim nén mang
phi xtt Iy chuyén héa hoa hoc. Céc vi du vé hop chit &n mon bao gdm cac mudi cua

cac nguyén to trén.

Luong hop chit an mon trong mang phu xir Iy chuyén hoa hoa hoc thich hop 1a
tir 0,005 dén 2,0% khdi lwong v& mit nguyén tir ctia cac nguyén t6 néu trén khi xét dén
viéc 1am ting d6 chdng nudc néu trén. Khi lwong nay dudi 0,005% khéi lugng, tac
dung néu trén c6 thé khong dat yéu ciu; va khi lugng nay trén 2,0% khéi lugng, tac
dung néu trén c6 thé trd nén bao hoa. Co thé do lwong hop chit &n mon trong mang
phi xir 1y chuyén hoéa héa hoc bing quang phd huynh quang tia X hoic quang phd
phét xa ICP.

Chat mau gép phan lam giam d6 bong clia tim thép duoc xir Iy chuyén hoa hoa
hoc. C6 thé c6 mot chit mau hodc mot hodc nhiéu chit mau trong mang phu. Chét mau
c6 thé 13 chit mau vo co hodc chit mau hitu co. Céac vi du v& chit mau vo co bao gém
cacbon den, silic oxit, titan oxit v nhom oxit. C4c vi du v& chit mau hitu co bao gém
cac hat nhya chéng han nhu nhya acrylic. Méc du "titan oxit" chira titan dugi dang kim
loai nhém 4A, titan oxit & ddy dwoc phan loai vao chit mau vi n6 cé tac dung lam

giam d6 bong rét tbt.

Sap goép phan vao kha ning gia cong ciia tAm thép dugc xit 1y chuyén héa hoa
hoc. Khi xét dén viéc tang kha ning gia cong mong mudn, diém néng chay cia sap
thich hop 1a tir 80 dén 150°C. Céc vi du vé sap bao gdm cac loai sap chira flo, cac loai

sé&p polyetylen, va cac loai sap styren.

Luong sap trong mang phu xir 1y chuyén hoa hoa hoc thich hop 1a tir 0,5 dén 5%
khéi lugng khi xét dén viéc 1am ting kha ning gia cong néu trén. Khi luong nay dudi
0,5% khéi luong, tac dung lam ting kha ning gia céng c6 thé khong dat yéu cau; va
khi Iwong nay trén 5% khéi lrong, hién tugng bién dang ciia cudn tAm thép dugc xir ly
chuyén héa hoa hoc dudi dang san phém hodc hién tugng cong vénh cia cac cudn
dung khi xép ding co6 thé xay ra. C6 thé do lugng sép trong mang phi xir Iy chuyén
hoa héa hoc bing cach sir dung phwong phap phan tich dinh lugng d3 biét ching han

nhu séc ky khi, sdc ky 1ong hi¢u néng cao va sac ky khoi pho.
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2. Phuong phap san xuét tim thép dugc xir Iy chuyén hoéa hoéa hoc

Tam thép dugc xir Iy chuyén héa hoa hoc c6 thé duge san xuét bang cach phi
dung dich xt ly chuyén héa hoa hoc 1én trén tdm thép ma kim loai va séy kh6 dung

dich xir Iy chuyén héa héa hoc da phu 1én.

Dung dich xtr ly chuyén héa héa hoc chira nhya flo, nhua nén, vay kim loai, va
hop chit xir Iy chuyén héa héa hoc so bg, va con chira thém thanh phan bd sung duoc
md ta & trén. Hop chét xtr Iy chuyén hoa héa hoc so bd 1a tién chét ctia hop chét xi Iy
chuyén héa hoa hoc. Hop chét xir Iy chuyén héa héa hoc so bd c6 thé gidng hoic khac

v6i hop chét xir Iy chuyén héa hoa hoc.

Luong nhua flo trén tdng luong nhya flo va nhya nén trong dung dich xu 1y
chuyén héa hoa hoc 14 3,0% khéi lugng hoic cao hon tinh theo nguyén tit flo; lwong
nhya nén trén 100 phan khéi luong nhya flo trong dung dich xtr Iy chuyén héa hoa hoc
14 10 phan khéi lugng hodc cao hon; va lwgng vay kim loai trén lwong chét rin trong
dung dich xtt 1y chuyén hoa héa hoc 14 tir 10 dén 60% khdi lwgng. Lugng hop chit kim
loai nhém 4A 1am hop chét xit Iy chuyén héa héa hoc so bd trén lugng chét rén trong
dung dich xur ly chuyén hoa hoéa hoc 1a tir 0,005 dén 5,0% khéi luong vé mit céac
nguyén t6 kim loai nhém 4A. Lugng hop chét xir Iy chuyén hoa héa hoc so bd bd sung
trén luong chit rin trong dung dich xir Iy chuyén hoa héa hoc 1a tir 0,005 dén 2,0%
khdi lugng v& mit cic nguyén tir ciia nguyén t6 v6 co dic trung cua hop chit xur ly
chuyén hoa héa hoc so bd bd sung. O day, "luong chit rén" trong dung dich xur 1y
chuyén hoa hoa hoc ding dé chi cac thanh phan trong dung dich xir Iy chuyén héa hoa

hoc ¢6 trong mang phu xir Iy chuyén héa héa hoc.

Dung dich xir Iy chuyén héa hoéa hoc con chira thém mdi trudng léng. Mai
tredng 16ng thich hop 13 nuée khi xét dén viéc chat phan téan chira moi trudng nude
lam moi trudng phén tan, chéng han nhu nhii twvong nhua, c6 thé duoc st dung lam
nguyén liéu ban dau, va khi xét dén viéc chdng nd khi san xuét tAm thép duoc xtr 1y
chuyén héa héa hoc. Luong mdi truong 16ng duge xac dinh 13 ndm trong trong pham
vi ham luong cia luong chét rén thich hop dé phu dung dich xir Iy chuyén héa héa

hoc.

Tt hon néu nhua nén duge sir dung & dang nhii twong khi xét dén niing suit san

xuét tAim thép dugc xir ly chuyén héa hoa hoc va do an toan khi san Xuét. Puong kinh
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hat ctia nhii twrong nhwa nén thich hop 1a tir 10 dén 100 nm khi xét dén viéc lam tdng
kha ning chéng thAm nudc ciia mang phua xit Iy chuyén hoa hoéa hoc va kha ning sy
khd dung dich xit Iy chuyén hoa héa hoc & nhiét do thap hon. Khi dudng kinh hat nho
hon 10 nm, d6 én dinh cta dung dich xir 1y chuyén héa héa hoc c6 thé bi giam di; va
khi duong kinh hat 16n hon 100nm, hiéu qua siy kho cia dung dich xtt Iy chuyén hoa
héa hoc & nhiét 3 thép c6 thé khong dat yéu cau. Tuong ty, t6t hon néu nhua flo duogc
stt dung & dang nhil twvong, va dudng kinh hat cua nhii twong nhua flo thich hop 1a tir
10 d&n 300 nm.

Dung dich xir Iy chuyén héa hoa hoc c6 thé chira cac vat liéu ding 1am mang
pht xtr Iy chuyén hoa hoéa hoc, hodc c6 thé chira cac tién chit cua cac vat lidu nay.
"Tién chét ciia vat liéu" 13 thanh phin s& bién ddi thanh vat lidu trong dung dich xir ly
chuyén héa héa hoc hoic bién ddi qua qua trinh sdy khd dung dich xtr Iy chuyén hoa

hoa hoc. Céc vi du v& tién chit bao gdm hop chit xir Iy chuyén héa héa hoc so bd.

Céc vi du vé hop chit xtr 1y chuyén héa héa hoc so bd bao gdm cac mubi hitu
co, carbonat, va cac mubi peroxit chira kim loai bét ky trong sb cac kim loai nhom 4A
néu trén. Chiing 1a cac tién chét cia cac hop chét kim loai nhém 4A, va c6 thé tao ra
mubi hydroaxit, mubi amoni, mubi kim loai kiém hoic mudi kim loai kiém thd chua

kim loai nhém 4A qua qua trinh siy kh6 dung dich xtr Iy chuyén héa hoéa hoc.

Céc vi du cu thé v& hop chit xir Iy chuyén héa héa hoc so bd bao gém cac mudi
titan ching han nhu Ma, TiFs (Ma: kim loai kiém ho3c kim loai kiém thd, n: 1 hoic 2),
K,[TiO(COO0),], (NH,),TiF¢, TiCly, TiOSO4, Ti(SO4),, va Ti(OH)4; cac mubi ziriconi
ching han nhu (NH,),ZtFs, Zr(SOy4),, va (NH,),ZrO(COs),; va cac mudi molybden
ch?mg han nhu (NH;)sMo0,0,4 va K,(MoO,F,). Day 1a cac tién chét cua céc hop chét

kim loai van néu trén.

Ngoai ra, dung dich xtr 1y chuyén hoéa hoa hoc con chira thém cac chét phu gia
phi hop véi dung dich xtr Iy chuyén hoéa héa hoc. Céc vi du vé céac chét phu gia bao
g6m chét didu khién luu bién, chit an mon, va chéit bbi tron.

Chét diéu khién luu bién gop phan vao, vi dy, viéc ngin ngira su ldng xudng cia
vay kim loai trong dung dich xir Iy chuyén héa héa hoc va 1am ting kha ning phén tan
clia vay kim loai trong dung dich x&r 1y chuyén héa hoéa hoc. Tét hon néu chét didu

khién luu bién 12 mQt hodc hai hodc nhi€u hgp chat dugc chon tir nhoém bao gom cac
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hop chét uretan, cic hop chét acrylic, cac polyolefin, cac hop chét amit, cac chit hoat
héa anion, cac chdt hoat héa thanh phan khong phai ion, cdc axit polycarboxylic,

xenluloza, metolose, va uré.

Déi voi chit didu khién luu bién, c6 thé s dung céc san phidm thwong mai c6
trén thi trudng. Céc vi du vé& san phdm thuong mai bao gdm THIXOL K-130B va
THIXOL W300 (do KYOEISHA CHEMICAL Co., LTD. sin xuét); UH750 va
SDX-1014 (do ADEKA CORPORATION san xudt); DISPARLON AQ-610 (do
Kusumoto Chemicals, Ltd. san xuét, "DISPARLON" 13 nhén hi¢u hang héa da dugc
ding ky thudc s& hitu ciia nha san xuit); va BYK-425 va BYK-420 (do BYK-Chemie
GmbH san xuét, "BYK" 12 nhan hiéu hang héa da dugc ding ky thudc s& hiru cia nha

san xuét).

Céac vi du vé chét dn mon bao gém cac oxit va céc phosphat cia Mg, Ca, Sr, V,
W, Mn, B, Si hodc Sn. Chit &n mon 14 tién chét cta hop chét an mon. Chét béi tron
g6p phan 1am ting d nhét cia mang phti xtt Iy chuyén hoa hoa hoc dé tang kha ning
gia cong ctia tAm thép dugc xir Iy chuyén hoa héa hoc. Céc vi du vé chit boi tron bao

gdm céc chét bbi tron vo co chéng han nhu molybde disulfit va d4 tan.

TAm thép ma kim loai c6 thé dugc xir Iy so bd trude khi phi dung dich xir Iy
chuyén hoa hoéa hoc. Cu thé 13, phuwong phép san xuét con cé thém bude xir ly so bd
tAm thép ma kim loai v6i hop chét phosphat hodc kim loai van truéc khi pht dung dich
xu ly chuyén hoa hoa hoc 1én trén tAm thép ma kim loai. Viéc xtt Iy so bd c6 thé dugc
thue hién bang cach pht dung dich xir 1y so b chita cac mubi kim loai van hoic hop

chit phosphat 1én bé mat cia tAm thép ma kim loai sau d6 sdy kho.

Dung dich xtt Iy so bd con chita thém thanh phan bd sung ngoai mudi kim loai
van. Vi du, dung dich xtr Iy so b con chira thém axit hitu co c6 chirc ning chelat hoa.
Axit hitu co g6p phan 1am 6n dinh cac mudi kim loai van. Cac vi du v& axit hitu co bao
gém axit tartaric, axit tannic, axit citric, axit oxalic, axit malonic, axit lactic, axit axetic,
va axit ascorbic. Lugng axit organic trong dung dich xt 1y so bd 13, vi du, 0,02 hoic

cao hon theo ty 1¢ mol cia axit hitu co so véi ion kim loai van.

Dung dich xir 1y so bd c6 thé dugc phi 1én tAm thép ma kim loai bing cach st
dung phuong phép da biét ching han nhu phwong phép son lan, phuong phép son quay,
phuong phép phun va phuong phép nhing. Lugng dung dich xir Iy so by dé dugc phu
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t6t hon néu 1a luong sao cho lugng kim loai van dé duoc ling dong 13 1 mg/m? hodc
16n hon. Lugng dung dich xit Iy so by dé phii thich hop 14 lwong sao cho dd day cta
mang phu xir 1y so by duge tao ra 14 tir 3 dén 2.000 nm hoic moéng hon. Khi d¢ day
nhd hon 3 nm, d bén chéng dn mon nhy mang phu xit 1y so bd c6 thé khong dat yéu
cau; va khi d day 16n hon 1.000 nm, c6 thé tao ra vét nirt trén mang phu xur 1y so bd

do mg suét trong qua trinh dap tm thép ma kim loai.

Viée xir Iy so bd dugc tién hanh, vi dy, bing cach siy kho mang dung dich xit Iy
so bd duge phu 1én trén bé mit ciia tAm thép ma kim loai ma khong rira v6i nude dé
tao ra mang phi xt ly so by. Mang da ph c6 thé dugc dé khd & nhiét d6 binh thuong,
nhung t6t hon néu sdy kho & nhiét d6 50°C hoic cao hon khi xét dén nang suét (hoat
dong lién tuc). Nhiét do sdy thich hgp 1a 200°C hoic thdp hon khi xét dén viéc ngin
c4c thanh phén trong dung dich xir Iy so bd khong bj phéan hdy bédi nhiét.

Dung dich xir ly chuyén héa héa hoc c6 thé dwgc phi 1én bé mit cia tAm thép
ma kim loai bang cach st dung phuong phap di biét, ching han nhu phuong phap son
lan, phuwong phép chady mang, phuong phap son quay, phuong phép phun, va phuong
phap nhiing. Dung dich xir Iy chuyén hoéa héa hoc dugce phi 16n bé mit cia tAm thép
ma kim loai c6 thé dugc d& kho & nhiét do binh thuong nhung t&t hon néu duoc sdy
khd & nhiét d6 50°C hoic cao hon khi xét dén nang suét san xuét (hoat ddng lién tuc).
Nhiét do sdy thich hop 14 300°C hoic thap hon khi xét dén viéc ngin céc thanh phan
c6 trong dung dich xir Iy chuyén hoa héa hoc khong bi phan hiy béi nhiét.

TAm thép duge xir Iy chuyén hoa héa hoc c6 thé duge san xuit theo quy trinh
dudi day.

FIG. 1 minh hoa so lugc ciu triic phan 16p ctia tAim thép dugc xu 1y chuyén héa

hoa hoc.

T4m thép dugc xir Iy chuyén héa hoa hoc 10 gdm tam thép 11 va mang pha xir
ly chuyén héa héa hoc 12. Lép ma 17 dugce phi 1€n trén bé mit cia tAim thép 11, va
mang phu xi 1y chuyén héa héa hoc 12 dugce phi 1én trén bé mit cia 16p ma 17. Lop
ma 17 chita, vi dy, hgp kim k&m chira nhom va magie. Mang phu xir 1y chuyén hoa
héa hoc 12 ¢6 céu tric phan 16p cia nhwa flo va nhwa nén (khéng duge minh hoa trén

hinh v&), va d6 diy mang ctia mang pha xir Iy chuyén hoéa héa hoc 12, vi du, 1a tir 1
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dén 4 um. Mang phu xir Iy chuyén hoa hoa hoc 12 chira vay kim loai 13, sap 14, hop
chét kim loai nhém 4A 15, va chét lién két silan 16.

Mang phu xir Iy chuyén hoa hoéa hoc 12, vi dy, 13 16p tron thong thudng dugc
lam bang thanh phan nhwa dugc tao ra bang cach nung chay nhya flo va nhua nén.
Nhura flo va nhya nén déng vai trd 1am nén ctia mang phu xi Iy chuyén héa héa hoc 12.
Luong nhya flo trén tdng lwong nhya flo va nhwa nén trong mang phu xir Iy chuyén
héa héa hoc 12 14 3,0% khoi lugng hodc cao hon vé mit nguyén tr flo, va ty 18 khéi
lwong ciia nhya flo trén nhya nén 13, vi dy, 1:3. Mang pha xir Iy chuyén héa hoéa hoc
12 chira lugng da nhua flo, 12 lwong cho phép tim thép dugc xir Iy chuyén hoa hoa hoc

10 chéng chiu thoi tiét t6t.

Mang phu xir Iy chuyén héa hoa hoc 12 ciing chira lwgng di nhya nén, 13 luong
cho phép mang phu xir 1y chuyén héa hoa hoc 12 bam dinh tét véi 16p ma 17. Luong
vay kim loai 13 trong mang phu xir 1y chuyén hoéa héa hoc 12 13, vi du, 20% khbi
lwong. Pa sb cac vay kim loai 13 chdng 1én nhau theo chidu day ciia mang pha xir Iy
chuyén hoéa héa hoc 12, va sy phan bd cac vay kim loai 13 trong mang phu xir ly
chuyén héa héa hoc 12 thuong 12 dong nhit khi nhin theo phuong mit phing cia
mang phi xir 1y chuyén héa hoa hoc 12. Mic dit mot phan 16p ma 17 khéng dugc phit
vay kim loai 13, hdu hét toan b6 16p ma 17 déu dugc phu. Két cdu nay lam giam
khong nhidu 14m 5 bong ciia tAm thép dugc xir Iy chuyén héa héa hoc 10. Ngoai ra,
nhya nén va céc vay kim loai 13 dugc phan bd ddng nhit theo phwong mit phing cla
mang pht xir 1y chuyén héa héa hoc 12, va vi két cAu nay su thay dbi bé mit ngoai

dwoc han ché ngay c4 khi 16p ma bi hoa den.

Ly do tai sao viéc héa den 16p ma dugc han ché c6 thé 1a nhu sau. Nhya flo va
nhya nén trong 16p nén clia mang phu xit Iy chuyén héa héa hoc 12 vé co ban 1 dong
nhét, nhung duwodng bién giita nhya flo va nhya nén c6 thé ding lam duong din cho
chit 16ng do tinh thdm chét Iéng manh cta nhya flo. Chét bai tiét, vi du md hoi cia
coéng nhén di vao dwdong din nay t6i 16p ma dé oxi héa Mg trong 16p ma, giy ra hién

tugng hda den cua 16p ma.

Mang phu xtr Iy chuyén héa héa hoc c6 cic vay kim loai. Céc vay kim loai nim
trong mang phit xir Iy chuyén hoéa héa hoc dé che phii hau nhu toan bd 16p ma nhu

duoc md ta & trén. Két ciu nay cho phép dudng din kéo dai trong khi bao quanh cac
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vay kim loai theo huéng chidu day ctia mang pha xtt 1y chuyén hoa héa hoc, va két
qua 13 dudng din c6 chiéu dai 16n. Do d6, chét bai tiét it c6 kha ning di t6i 16p ma.
Ngay ca khi chét bai tiét di t6i 16p ma gdy ra hién tuvong héa den 16p ma, cac vay kim
loai che phti hau nhu toan bd 16p ma d& che phin héa den dé khong bi 10 ra ngoai va
két qua 14 khong nhin thiy phan bi hoa den tir bén ngoai. Theo do, sy thay dbi bé ngoai
ctia tAm thép dugc xir Iy chuyén héa héa hoc do sy hoa den 16p ma c6 thé dwoc giam
di.

RS rang tir phin md ta & trén, tAm thép dugc xir 1y chuyén hoa hoa hoc theo
phuong 4n niy bao gdm mang pha xir Iy chuyén héa héa hoc phu trén bé mit cia 16p
ma cla tdm thép ma hop kim Zn-Al-Mg nhing néng; mang phi xit Iy chuyén héa héa
hoc chira nhua flo, nhua nén, vay kim loai, va hop chét xttr Iy chuyén héa hoa hoc;
nhua nén 12 mot hodc nhiéu loai duge chon tir nhém bao g&‘)m polyuretan, polyeste,
nhua acrylic, nhya epoxy, va polyolefin; lugng nhua flo trén tdng lwong nhya flo va
nhua nén 13 3,0% khbi lugng hodc nhiéu hon vé mat nguyén t flo; lugng nhya nén
trén 100 phan khéi lugng nhya flo trong mang phit xtr 1y chuyén héa héa hoc 1a 10
phan khéi lrong hogic nhiéu hon; va luong vay kim loai trong mang phu xir 1y chuyén
hoa hoa hoc 16n hon 20% khéi lwong va nhé hon hodc bing 60% khéi lwong. Két clu
nay cho phép tdm thép dugc xir Iy chuyén héa hoéa hoc c6 kha ning chéng chiu thoi

tiét va c6 d0 bong giam va hién tuong bay mau theo thdi gian giam di.

Két cAu trong d6 vay kim loai 1a mgt hodc nhiéu vay dugc chon tir nhém bao
gdm vay nhém, vay hop kim nhdm, va vay thép khong gi, thim chi con c6 hiéu qua
hon khi xét dén d6 bén chéng dn mon va kha ning gia céng cao.

Két cdu trong d6 d6 day ctia mang phu xir Iy chuyén héa hoa hoc 12 tir 0,5 dén
10 pm, tham chi c6 hiéu qua hon khi xét dén viéc cho phép mang phu xir Iy chuyén
hoa héa hoc ting thém chirc ning mong mudn va ting ning xuét.

Két ciu trong d6 lugng nhya nén trén 100 phan khéi lugng nhwa flo trong mang
pht xir Iy chuyén héa hoa hoc 12 900 phan khdi lvgng hodc thdp hon, tham chi hiéu
qua hon khi xét dén kha nang chéng chiu thoi tiét cia mang phi xtt Iy chuyén hoéa héa
hoc.

Két cdu trong d6 hop chét xtr Iy chuyén hoa hoa hoc chira hop chét kim loai

nhém 4A bao gém mot hodc nhiéu kim loai dugc chon tir nhém bao gi“)m Ti, Zr, va Hf,
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va lugng hop chét kim loai nhém 4A dya trén mang phi xtt Iy chuyén hoa héa hoc 12
tir 0,005 dén 5,0% khéi lwong vé mit kim loai nhém 4A, thdm chi hiéu qua hon khi xét
dén viéc ting d bén chéng in mon cta tAm thép duge xir Iy chuyén héa héa hoc, su
c¢b dinh vay kim loai trong mang pht xi ly chuyén hoéa hoéa hoc, va kha nang gia cong

ctia mang phu xir 1y chuyén héa héa hoc.

Két cdu trong d6 hop chét xir 1y chuyén hoéa héa hoc chira mot hodc chira ca
molybdat va hop chét kim loai van va thanh phan kim loai van 12 hop chit chira mot
hozic ca hai kim loai V va Nb, tham chi hiéu qua hon khi xét d&én viéc ting d0 bén
chéng an mon cia tAm thép dugc xir Iy chuyén hoa hoa hoc, viée diéu chinh d béng

hodc tang kha ndng chong tam nudec.

Két cu trong d6 mang phu xir Iy chuyén héa héa hoc con chtra thém mot hodc
chira c4 chét lién két silan va mudi phosphat, tham chi con hiéu qua hon khi xét dén

viéc 1am tang d) beén chong &n mon cta tam thép dugce xr ly chuyén hoa héa hoc.

Két cdu trong d6 tim thép ma kim loai dd dugc xir Iy so bd v6i hop chét
phosphat hodc hop chit kim loai van, thdm chi con hiéu qua hon khi xét dén viéc lam
giam d6 bong ctia tAm thép dwoc xir Iy chuyén héa hoa hoc va ting kha ning chéng an

mon.

Két c4u trong d6 mang phu xir Iy chuyén hoa héa hoc con chira thém chit mau,
tham chi con hiéu qua hon khi xét d&én viéc 1am giam do béng ciia tim thép duge xir Iy

chuyén héa hoa hoc.

Két céu trong d6 mang phu xir Iy chuyén héa héa hoc con chira thém chét séap,
tham chi con hiéu qua hon khi xét dén viéc 1am ting kha ning gia cong cia tdm thép

dugc xir Iy chuyén hoéa héa hoc.

Phuong phép san xuét tdm thép duge xir Iy chuyén héa hoa hoc bao gdm: phu
dung dich xir Iy chuyén hoa hoa hoc 1én trén 16p ma; va sdy khé dung dich xur ly
chuyén héa hoa hoc d phu dé tao ra tim thép duoc xtr 1y chuyén hoéa héa hoc, trong
d6 dung dich xtr ly chuyén héa héa hoc chira nhya flo, nhya nén, vay kim loai, va hop
chit xu ly chuyén héa héa hoc so bd, nhua nén 12 mdt hodic nhidu loai dugc chon tir
nhém bao gdm polyuretan, polyeste, nhya acrylic, nhwa epoxy, va polyolefin, luong

nhva flo trén tong lugng nhua flo va nhua nén trong dung dich xir Iy chuyén hoa héa

-24-



20062

hoc 14 3,0% khéi lugng hodc nhiéu hon vé mat nguyén tr flo, lugng nhyua nén trén 100
phan khéi lugng nhya flo trong dung dich xir Iy chuyén héa héa hoc 13 10 phan khédi
lwong hoc nhiéu hon, va lwong vay kim loai trén lugng chét rin trong dung dich xr ly
chuyén héa hoa hoc 16n hon 20% khéi lwrgng va nhé hon hodc bing 60% khéi lugng.
Két cdu nay c6 thé tao ra tim thép dwgc xir Iy chuyén héa héa hoc c6 kha ning chéng

chiu thoi tiét va c6 d bong giam va hién tugng bay mau theo thoi gian giam di.

Két cAu trong d6 dung dich xir Iy chuyén héa héa hoc chira nhii trong nhua flo
va nhii tvong nhwa nén, dudong kinh hat ciia nhil trong nhya flo 14 tir 10 dén 300 nm,
va duong kinh hat cuia nhii trong nhya nén 13 tir 10 dén 100 nm, tham chi con hiéu qua
hon khi xét dén viéc ting kha ning chéng thAm nudc ctia mang phu xtt Iy chuyén hoa

héa hoc va kha nang lam khé dung dich xtr ly chuyén hoéa héa hoc & nhiét 0 thép hon.

Két chu trong 6 phwong phép san xuét con c6 thém budc xir 1y so bd tim thép
ma kim loai v6i hop chét phosphat hoic hop chét kim loai van trude khi phit dung dich
xu ly chuyén héa héa hoc, thdm chi con hi¢u qua hon khi xét dén viéc lam giam do

béng clia tAm thép dwoc xir Iy chuyén héa hoa hoc va ting kha néng chéng an mon.

Dung dich xur ly chuyén héa héa hoc chira nhua flo, nhva nén, vay kim loai, va
hop chét xir ly chuyén héa hoa hoc so bd; nhua nén 1a mot hodc nhiéu loai dugc chon
tir nhém bao gdm polyuretan, polyeste, nhua acrylic, nhwa epoxy, va polyolefin; lugng
nhua flo trén téng lugng nhwa flo va nhya nén trong dung dich xtr 1y chuyén héa hoa
hoc 1a 3,0% khdi lugng hodc nhiéu hon vé& mat nguyén tr flo; lugng nhyua nén trén 100
phan khéi lwong nhya flo trong dung dich xir Iy chuyén héa héa hoc 14 10 phan khéi
lwong hodc nhiéu hon; va lugng vay kim loai trén lugng chit ran trong dung dich xir 1y
chuyén hoa héa hoc trén 20% khéi lwong va 60% khdi hwong hoic it hon. Nho két ciu
nay, viéc phu dung dich xu ly chuyén hoa hoéa hoc 1én trén tAm thép ma kim loai sau
d6 sy kho c6 thé tao ra tAm thép duoc xir Iy chuyén hoa héa hoc ¢ kha ning chéng

chiu thoi tiét va c6 d6 bong giam va hién twong bay mau theo thoi gian giam di.

Tém thép duge xir Iy chuyén hoa héa hoc c6 kha ning chéng chiu thoi tiét rit
tt cing v6i dd bong qua mirc giam di, va do dé ciing c6 thé c6 kha ning gia cong rit
t5t. Theo d6, tAm thép duoc xir Iy chuyén hoa hoéa hoc thich hop dé 1am vat lidu xay
dung ngoai tri. Ngoai ra, tm thép duoc xtt 1y chuyén héa héa hoc 6 tic dung ngin

ngira hién twong bay mau theo thoi gian rét tdt, va con c6 thé ngin khong xay ra hoa
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den do cac yéu t6 khac, chéng han nhu héa den do tiép xtc vai md hdi, vi du, cia cong
nhdn gia cong vat li€u xay dung ngoai trdi. Do d6, tim thép dugc xtt 1y chuyén héa
héa hoc gitt duge vé dep thdm my, va ciing c6 tac dung ting kha ning lam viéc ngoai
troi khi hoan thién véi vat liéu xay dung ngodi trdi st dung tim thép dwoc xir 1y
chuyén héa héa hoc.

Sau day, sang ché s& dwgc md ta chi tiét hon dya trén cac vi du cu thé, tuy nhién
sang ché s& khong bi giéi han & c4c vi du nay.

Vi du thye hién sing ché
San xuit tim thép ma hop kim k&m chira nhom

St dung thép cacbon cén ngudi (Cold Rolled Carbon Steel — SPCC) c6 d6 day
tAm 13 0,8mm 1am vat liéu nén d& san xuit tAim thép ma hop kim kém chtra 6% khéi
lugng 13 Al va 3% khdi lugng 1a Mg nhiing néng (sau day con duge goi 1a "thm thép
ma A"). Luong ma ling dong cua tim thép ma A 12 45 g/m”.

Piéu ché dung dich xir Iy chuyén héa héa hoc

Chuén bi nguyén liéu

Cén chuén bj cic nguyén liéu sau day.
(1) Nhii twrong nhya

"Nhii twong nhya flo" 13 nhii twong hé nuéc ciia nhua flo (Nhiét d6 chuyén sang
thé thiy tinh Tg: 1a tir —35 dén 25°C, nhiét d6 tao mang nhé nhét (minimum
film-forming temperature -MFT): 10°C, FR), néng do lugng chit rin trong nhii twong
nhya flo 14 40% khéi lugng, lwgng nguyén tir flo trong nhuya flo 14 25% khéi luong, va
duodng kinh hat trung binh cda nhii trong 1a 150 nm.

Péi véi nhil tvong nhua uretan (PU), sit dung "HYDRAN" do DIC Corporation
san xudt. Nong dd lwgng chét rin c6 trong "HYDRAN" 13 35% khéi lugng. Pudng
kinh hat trung binh cta nhii twong dugc wéc lwgng 13 khoang tir 10 dén 100 nm.

P6i v6éi nhil twong nhya acrylic (AR), st dung "PATELACOL" do DIC
Corporation san xuét (mdt nhan hiéu hang héa da dugc dang ky thudc s hitu cia nha
sin xuét). Nong do luong chét rin trong "PATELACOL" 14 40% khéi lugng. Pudng
kinh hat trung binh ctia nhii twong duoc uée lwong 13 khoang tir 10 dén 100nm.
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Péi véi nhii trong polyeste (PE), sit dung "VYLONAL" do TOYOBO STC CO.,
LTD. san xuit. Néng do luong chét rin c6 trong "VYLONAL" 1a 30% khdi lugng.
Puong kinh hat trung binh clia nhil turong dugc ude lugng 1a khoang tir 10 &én 100nm.

Pbi v6i nhil twong nhya epoxy (ER), st dung "ADEKA RESIN" do ADEKA
CORPORATION san xuit (mdt nhan hiéu hang héa dd dugc dang ky thudc sé hitu ctia
nha san xuit). Nong do luong chét rin c6 trong "ADEKA RESIN" 14 30% khdi lwong.
Puong kinh hat trung binh ciia nhil twong duge wdc lwong 13 khoang tir 10 dén 100

nm.

Pbi véi nhii twong polyolefin (PO), st dung "ARROWBASE" do UNITIKA
LTD. (m6t nhén hiéu hang héa dé dugce dang ky thude s¢ hiru cta nha san xut) san
xuét. Néng do luong chit rin c6 trong "ARROWBASE" 1a 25% khéi lugng. Puong
kinh hat trung binh ctia nhii twong dugc uéc lugng 13 khoang tir 10 dén 100nm.
(2) Vay kim loai

Dbi v6i vay nhom, sir dung "WXM-U75C" do TOYO ALUMINIUM K K. san
xuit. Pudng kinh hat trung binh va do day trung binh ciia vay nhém lan luot 12 18um

va 0,2pm.

Dbi véi vay thép khong gi, stt dung "PFA4000" do TOYO ALUMINIUM K K.
san xuét. Pudng kinh hat trung binh va d6 day trung binh cta vay thép khéng gi 1an
luot 14 40pm va 0,5um.

(3) Hop chét xir Iy chuyén héa hoa hoc so bo

Dbi v6i hop chit titan (Ti), "H,TiFs (dung dich nudc ndéng do 40%)" dugc diéu
ché. Luong nguyén tir Ti trong H,TiFg (40%) 13 11,68% khéi lugng.

Dbi v6i hop chit zirconi (Zr), sir dung "Zircosol AC-7" do DAIICHI KIGENSO
KAGAKU KOGYO CO., LTD. san xuét. Lwong nguyén tir Zr trong Zircosol AC-7 13

9,62% khdi lugng. "Zircosol" 1a nhan hiéu da ding ky thudc s& hitu ciia nha san xuét.

Dbi v6i hop chit vanadi (V), sit dung amoni metavanadat (NH,VOs). Luong

nguyén tir V trong amoni metavanadat 13 43,55% khdi lugng.

Péi véi hop chit molybdat (Mo), st dung amoni molybdat
((NH4)sM070,4-4H,0). Lugng nguyén tir Mo trong amoni molybdat 1a 54,35% khdi
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luong.
(4) Cac chét phu gia

DPéi véi sap, st dung "Hitech" do TOHO Chemical Industry Co., Ltd. san xuét.

Piém néng chay ciia sap la 120°C.

Péi v6i chét didu khidn luu bién (theology-controlling agent - RCA), stt dung
"BYK-420" do BYK-Chemie GmbH san xuét. "BYK" 1a mot nhdn hi€u hang héa dugc

dédng ky thugc s& hitu cia nha san xuat.

D&i v6i chit mau A (silica), st dung "LIGHTSTAR" do NISSAN CHEMICAL
INDUSTRIES, LTD. san xuit. Puong kinh hat trung binh ciia "LIGHTSTAR" Ia
200nm.

Déi vi chit mau B (cacbon den), str dung "Ketjenblack" do Lion Corporation

san xuét. Puong kinh hat trung binh cua "Ketjenblack" 1a 40nm.

D4i v6i chit mau C (chdt mau hiu co), sit dung "nhya styren-acrylic" do
NIPPONPAINT Co., Ltd. san xuit. Duong kinh hat trung binh cuia "nhua

styren-acrylic" 1a 500nm.

Péi voi hop chét phosphat, str dung diamoni hydrogenphosphat ((NH,),HPO,)).
Luong nguyén tit P trong diamoni hydrogenphosphat 1a 23,44% khdi lwong.

D4i v6i chét lién két silan (SCA), st dung "SILQUEST A-186" do Momentive

Performance Materials Japan LLC.san xuét.
Vi du 1: Diéu ché dung dich xtt Iy chuyén héa héa hoc 1

Nhil tvong nhya flo, nhii twrong nhua uretan, vay nhom, hop chét titan, va nudc,
moi thanh phan & lugng pht hop, duge tron véi nhau dé thu duoc dung dich xt 1y
chuyén hoéa hoa hoc 1. Luong nhya uretan trén 100 phan khéi lugng nhya flo trong
dung dich xtt 1y chuyén héa héa hoc 1 1a 10 phén khéi luong. Lugng cac nhya khac
ngoai nhya flo (con dugc goi 1a "lugng chét nén") trén 100 phén khéi lugng nhya flo
trong dung dich xir Iy chuyén héa héa hoc 1 13 10 phin khéi lugng. Lugng nguyén ti
flo (con dugc goi 14 “lugng F”) trong toan bo nhya hitu co (tdng luong nhua flo va
nhya nén) trong dung dich xtt Iy chuyén hoa héa hoc 1 1a 22,7% khéi luong. Lugng

vay kim loai (cling dugc goi 1a "lugng vay") trén lugng chét rin trong dung dich xur ly
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chuyén hoa hoa hoc 1 1a 25% khéi lugng. Luong hop chét titan trén lwong chét rin

trong dung dich xtr Iy chuyén hoéa héa hoc 1 1a 0,05% khéi lwong vé mit nguyén tir Ti.
Vi du 2: Piéu ché dung dich x ly chuyén hoa héa hoc 2

Nhii twong nhya flo, nhil twong polyeste, vdy nhom, hgp chét titan, hop chét
phosphat, va nuéc, mbi thanh phan & lwong thich hop, dugc trén v6i nhau dé thu duge
dung dich xtr Iy chuyén héa héa hoc 2. Lugng polyeste trén 100 phan khéi lugng nhya
flo trong dung dich xtr Iy chuyén héa héa hoc 2 1a 100 phan khéi lugng, lugng hop
chét titan trén lwong chét rin trong dung dich xtt Iy chuyén héa héa hoc 2 1a 0,20%
khéi luong v& mit kim loai Ti, va lwgng hop chét phosphat trén lugng chit rén trong
dung dich xir Iy chuyén héa héa hoc 2 13 0,6% khébi lugng v& mit nguyén tir P, Lugng
chit nén trong dung dich xir Iy chuyén héa hoéa hoc 2 1a 100 phan khéi lwong. Luong
nguyén tr flo cia dung dich xir Iy chuyén héa héa hoc 2 1a 12,5% khéi luong. Luong
vay trong dung dich xtr Iy chuyén héa héa hoc 2 1 40% khébi lugng.

Vi du 3: Diéu ché dung dich xu 1y chuyén hoa héa hoc 3

Thu duogc dung dich xir ly chuyén héa héa hoc 3 theo cach twong ty nhu trong
treong hop dung dich xir ly chuyén héa hoa hoc 2 ngoai trir viéc khong bd sung thém
hop chét phosphat, hop chét zirconi duge bd sung thay cho hop chit titan, thay dbi
lugng vay nhom can bd sung, va bd sung chét didu khién Iuu bién. Lugng chét nén
trong dung dich xir Iy chuyén héa héa hoc 3 1a 100 phan khéi luong. Luong nguyén ti
flo trong dung dich xtt Iy chuyén hoéa hoéa hoc 3 13 12,5% khéi lugng. Lugng vay trong
dung dich xir 1y chuyén héa hoa hoc 3 1a 60% khéi luong, va lugng chit didu khién

Iru bién 12 0,5% khéi luong.
Vi dy 4: Piéu ché dung dich xu 1y chuyén hoa hoa hoc 4

Thu dugc dung dich xtr 1y chuyén hoa héa hoc 4 theo cach tuong tu nhu trong
truong hop dung dich xtr Iy chuyén héa hoa hoc 3 ngoai trir viéc thay dbi luong vay
nhdm cin bd sung, hgp chit vanadi dugc bd sung thay cho hop chit zirconi, va sir
dung chit mau C. Lugng chét nén trong dung dich xir Iy chuyén hoa hoa hoc 4 1a 100
phan khéi luong. Luong nguyén ti flo trong dung dich xir Iy chuyén héa hoa hoc 4 1a
12,5% khbi Iugng. Luong vy trong dung dich xtr 1y chuyén héa hoa hoc 4 1a 30%

khéi lugng. Luong chit mau C trén lwong chét ran trong dung dich xt Iy chuyén hoa
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héa hoc 4 13 0,5% khéi luong.
Vi du 5: Diéu ché dung dich xtr Iy chuyén héa héa hoc 5

Nhii twvong nhua flo, nhil trong nhya uretan, nhil trong nhya acrylic, nhil twong
polyeste, nhil trong polyolefin, vdy nhom, hop chit titan, sap, va nudc, mdi thanh
phan & lugng thich hop, dwgc tron v6i nhau dé thu dugc dung dich xi 1y chuyén héa
héa hoc 5. Lugng nhya uretan trén 100 phén khdi lugng nhua flo trong dung dich xir
Iy chuyén héa héa hoc 5 1a 100 phan khéi luong, luong nhua acrylic, polyeste, va
polyolefin trén 100 phan khéi lugng nhya flo trong dung dich xtt 1y chuyén héa héa
hoc 5 1a 25 phin khéi lwong véi mbi thanh phn, va lugng sap trén lugng chit rén
trong dung dich xir Iy chuyén héa hoa hoc 5 1a 2,0% khéi lugng. Lugng chét nén trong
dung dich xir Iy chuyén héa héa hoc 5 1a 175 phan khéi luong. Luong nguyén ti flo
trong dung dich xtt Iy chuyén héa hoa hoc 5 13 9,1% khéi luong. Lugng vay trong
dung dich xtr 1y chuyén hoa héa hoc 5 1a 30% khdi luong. Luong hop chit titan trén
lwong chit rin trong dung dich xir Iy chuyén hoéa héa hoc 5 1a 0,05% khéi lwong vé

mdt nguyén tir Ti.
Vi du 6: Diéu ché dung dich xir Iy chuyén hoa hoéa hoc 6

Nhii twong nhya flo, nhii trong nhya uretan, nhii trong nhya acrylic, nhil trong
polyeste, nhii twong nhwa epoxy, nhii twong polyolefin, vy nhom, sap, hop chét
zirconi, va nudc, mdi thanh phén & lugng thich hop, duge tron voi nhau dé thu duge
dung dich xtr 1y chuyén hoa héa hoc 6. Lugng nhua uretan trén 100 phin khéi luong
nhya flo trong dung dich xir Iy chuyén héa hoéa hoc 6 1a 300 phan khdi lugng, lugng
nhya acrylic, polyeste, va nhua epoxy trén 100 phan khdi lwong nhya flo trong dung
dich xir Iy chuyén héa héa hoc 6 1a 100 phan khdi lugng cho mdi loai, va lugng
polyolefin 1a 50 phan khéi lugng. Lugng sp trén lugng chét rén trong dung dich xr ly
chuyén hoa hoa hoc 6 13 2,0% khdi lugng, va lugng hop chét zirconi trén lugng chét
rin trong dung dich xir 1y chuyén héa hoa hoc 6 14 0,20% khéi lwong vé mit nguyén tir
Zr. Lugng chét nén trong dung dich xir 1y chuyén héa héa hoc 6 1a 650 phan khéi
lwong. Lugng nguyén tir flo trong dung dich xir Iy chuyén hoa héa hoc 6 1a 3,3% khéi
lugng. Lugng vay trong dung dich xtr ly chuyén hoa hoa hoc 6 13 25% khéi luong.

Vi du 7: Piéu ché dung dich xi Iy chuyén hoa hoa hoc 7
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Nhil twong nhua flo, nhii twrong nhya uretan, nhii trong nhya acrylic, vay nhom,
sap, hop chét zirconi, hgp chit phosphat, chit lién két silan, chit diéu khién luu bién,
va nudc, mdi thanh phin & lwgng thich hop, dwgc tron voi nhau dé thu dwoc dung dich
xir Iy chuyén héa héa hoc 7. Lugng nhya uretan va nhya acrylic trén 100 phin khéi
luong nhya flo trong dung dich xir 1y chuyén héa héa hoc 7 1a 150 phan khéi luong
cho mdi loai, lwgng sap trén lwgng chat rin trong dung dich xir Iy chuyén héa héa hoc
7 14 2,5% khdi lwong, luong hop chét zirconi trén lugng chit rin trong dung dich xir ly
chuyén héa héa hoc 7 1a 1,00% khdi lugng vé mat nguyén tu Zr, lugng hop chét
phosphat trén lugng chét rén trong dung dich xtt Iy chuyén héa hoa hoc 7 13 0,6% khéi
lwong vé& mit nguyén tir P, lwong chét lién két silan trén lugng chét rin trong dung dich
xir Iy chuyén héa héa hoc 7 14 1,5% khéi lwong, va lwong chét didu khién luu bién 1a
0,5% khéi lugng. Lugng chit nén trong dung dich xir Iy chuyén hoéa hoa hoc 7 1a 300
phan khéi lugng. Luong nguyén tir flo trong dung dich xtt Iy chuyén héa hoa hoc 7 1a
6,3% khéi lwong. Lugng vay trong dung dich xir Iy chuyén hoa héa hoc 7 1a 30% khdi

luong.
Vi du 8: Piéu ché dung dich xtt Iy chuyén héa héa hoc 8

Nhil twong nhya flo, nhii trong nhya uretan, nhii tuong polyeste, nhii twong
nhya epoxy, nhii twong polyolefin, vay nhom, hop chét titan, hop chét phosphat, chit
lién két silan, va nudc, mdi thanh ph?m & lugng thich hop, dugc trdn vdi nhau dé thu
dwgc dung dich xir Iy chuyén hoa hoa hoc 8. Lugng nhwa uretan, polyeste, nhya epoxy,
va polyolefin trén 100 phan khéi Ivgng nhua flo trong dung dich xir Iy chuyén héa hoa
hoc 8 1a 25 phin khdi lwong cho mdi loai, lwong hop chét titan trén lwong chét rén
trong dung dich xir Iy chuyén héa héa hoc 8 14 0,20% khéi lugng vé mat nguyén tir Ti,
Iwgng hop chét phosphat trén luong chit rin trong dung dich xit Iy chuyén héa héa hoc
8 12 0,6% khbi lugng vé mat P, va lugng chét lién két silan trén lugng chét rén trong
dung dich xtr Iy chuyén héa héa hoc 8 13 1,5% khdi lugng. Lugng chét nén trong dung
dich xtr 1y chuyén héa héa hoc 8 1 100 phan khdi lwong. Luong nguyén tir flo trong
dung dich xtr Iy chuyén hoa héa hoc 8 1a 12,5% khéi lwong. Luwong vay trong dung
dich xtr Iy chuyén hoa hoéa hoc 8 14 30% khéi luong.

Vi du 9: Piéu ché dung dich xtt Iy chuyén hoa héa hoc 9

Nhil twong nhya flo, nhii twong nhyua uretan, nhil twong nhya acrylic, nhii tuong

-31-



20062

lugng.
Vi du 8: Diéu ché dung dich xir Iy chuyén hoa héa hoc 8

Nhii twong nhya flo, nhii twong nhua uretan, nhli twong polyeste, nhii twong
nhya epoxy, nhil twong polyolefin, vay nhom, hop chit titan, hop chét phosphat, chit
lién két silan, va nudc, mdi thanh ph?ln & lwong thich hop, dugc trén véi nhau dé thu
duogc dung dich xir Iy chuyén héa hoa hoc 8. Luong nhwa uretan, polyeste, nhya epoxy,
va polyolefin trén 100 phan khdi lwong nhua flo trong dung dich xir Iy chuyén hoa hoa
hoc 8 1a 25 phan khéi lvgng cho mdi loai, lwong hop chit titan trén lugng chét rin
trong dung dich xir ly chuyén héa héa hoc 8 14 0,20% khdi lwgng v& mat nguyén tir Ti,
lwong hop chit phosphat trén luong chit rin trong dung dich xir 1y chuyén hoa hoa hoc
8 12 0,6% khbi lugng vé mat P, va lugng chét lién két silan trén lugng chét rin trong
dung dich xir Iy chuyén hoa héa hoc 8 12 1,5% khéi lwong. Luwong chét nén trong dung
dich xtr 1y chuyén hoa hoa hoc 8 13 100 phan khéi lrong. Lwong nguyén tir flo trong
dung dich xtr Iy chuyén hoéa hoa hoc 8 1a 12,5% khdi luong. Luong vay trong dung
dich xtr Iy chuyén hoa héa hoc 8 1 30% khédi lugng.

Vi du 9: Pidu ché dung dich xir Iy chuyén hoa hoa hoc 9

Nhil twong nhuya flo, nhii trong nhua uretan, nhii twong nhya acrylic, nhii twong
polyeste, nhil tuong polyolefin, vay thép khong gi, hop chét zirconi, va nudc, mdi
thanh phan & lugng thich hop, dwoc tron véi nhau dé thu dwoc dung dich xit 1y chuyén
héa hoa hoc 9. Lugng nhua uretan trén 100 phin khéi lwrong nhua flo trong dung dich
xir Iy chuyén hoéa héa hoc 9 1a 50 phan khdi lrgng, cac luong nhya acrylic, polyeste,
va polyolefin trén 100 phan khéi lwong nhya flo trong dung dich xi Iy chuyén héa hoa
hoc 9 1a 25 phén khéi lugng cho mdi loai, va lugng hop chét zirconi trén lwong chét
rén trong dung dich xir 1y chuyén héa hoa hoc 9 14 0,50% khéi lwong vé mat nguyén tir
Zr. Lugng chét nén trong dung dich xir Iy chuyén héa héa hoc 9 1a 125 phan khéi
luong. Lugng nguyén tir flo trong dung dich xir Iy chuyén héa héa hoc 9 1a 11,1% khéi
luong. Lugng vay trong dung dich xtt Iy chuyén hoéa héa hoc 9 13 30% khéi luong.

Vi du 10: Piéu ché dung dich xtt Iy chuyén héa héa hoc 10

Thu duge dung dich xir Iy chuyén héa héa hoc 10 theo cach tuong tu nhu trong

truong hop dung dich xir Iy chuyén héa hoa hoc 9 ngoai trir viée lugng vay nhdm thich
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hop dugc st dung thay cho viy thép khong gi, thay dbi lugng hop chét zirconi dugc
b6 sung va sir dung luong thich hop chit mau A (silica). Luong chat mau A trén lugng
chét rin trong dung dich xtt ly chuyén héa héa hoc 10 14 0,5% khdi luong. Luong chit
nén trong dung dich xtr Iy chuyén héa héa hoc 10 1a 125 phan khéi lwong. Luong
nguyén tir flo trong dung dich xir Iy chuyén héa héa hoc 10 1a 11,1% khéi lugng.
Luong vay trong dung dich xtt 1y chuyén hoa héa hoc 10 13 21% khéi lugng. Luong
hop chét zirconi trén lugng chit rén trong dung dich xtr 1y chuyén héa hoa hoc 10 1a

0,20% khéi lwong vé mit nguyén tir Zr.
Vi dy 11: Diéu ché dung dich xir Iy chuyén hoa héa hoc 11

Thu dwgc dung dich xtr Iy chuyén héa héa hoc 11 theo cach tuong ty nhu trong
trudng hop dung dich xir 1y chuyén héa héa hoc 10 ngoai trir viéc thay ddi lwong nhil
tuong nhwa uretan va vay nhom cin bd sung, 14n Iuot str dung hop chét titan thay cho
hop chét zirconi, va st dung chit mau B (cacbon den) thay cho chit mau A theo lugng
phit hgp. Luwong nhua uretan trén 100 phan khéi lugng nhya flo trong dung dich xr Iy
chuyén héa hoa hoc 11 1a 20 phén khéi luong, va lugng chit mau B trén lwong chét
rén trong dung dich xir Iy chuyén hoa hoa hoc 11 13 0,2% khéi lwong. Luong chit nén
trong dung dich xir Iy chuyén hoa hoa hoc 11 13 95 phan khéi lugng. Lugng nguyén tir
flo trong dung dich xir ly chuyén hoa héa hoc 11 1a 12,8% khédi lwong. Lugng vay
trong dung dich xtr Iy chuyén héa hoa hoc 11 13 25% khéi lugng.

Vi du 12: Diéu ché dung dich xtt 1y chuyén héa hoa hoc 12

Nhil twong nhya flo, nhil twvong nhya uretan, nhii twrong nhya acrylic, nhii twong
polyeste, nhil trong nhya epoxy, vay nhom, vay thép khong gi, hop chit molybdat,
chit mau C (chét mau hitu co), va nuéc, mdi thanh phén & lugng thich hop, dugc tron
v6i nhau dé thu duoc dung dich x1r ly chuyén héa héa hoc 12. Lugng nhya uretan trén
100 phén khdi lwong nhuya flo trong dung dich xi 1y chuyén héa hoa hoc 12 1a 50 phan
khdi lwgng, cac lwgng nhwa acrylic, polyeste, va nhua epoxy trén 100 phén khéi luong
nhua flo trong dung dich xtr Iy chuyén hoa héa hoc 12 1a 25 phin khéi luong cho mdi
loai, hrgng hop chit molybdat trén lwong chit rén trong dung dich xir Iy chuyén héa
héa hoc 12 1a 0,01% khbi lugng vé& mat nguyén tr Mo, va lugng chit mau C trén

lwgng chét rin trong dung dich xir Iy chuyén héa hoéa hoc 12 1a 0,5% khéi lugng.
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Luong chét nén trong dung dich xtr Iy chuyén héa héa hoc 12 1a 125 phn khéi lugng.
Luong nguyén tir flo trong dung dich xtr Iy chuyén héa hoa hoc 12 1a 11,1% khbi
lugng. Lugng vay trong dung dich xir Iy chuyén héa héa hoc 12 1 50% khéi lugng.
Luong vay nhom 1 30% khdi lugng va lugng vay thép khong gi 14 20% khéi lugng.

Vi du 13: Diéu ché dung dich xir Iy chuyén héa héa hoc 13

Thu dugc dung dich xir ly chuyén hoa héa hoc 13 theo cach twong ty nhu trong
truong hop dung dich xir Iy chuyén héa héa hoc 12 ngoai trir viée sir dung nhii trong
polyolefin thay cho nhii twong nhwa acrylic, thay dbi luong vay thép khong gi cin bd
sung, thay d6i lugng hop chit molybdat cdn bd sung, va sir dung lwong thich hop sép
lam chét phu gia. Luong nhya uretan trén 100 ph'?ln khéi lugng nhya flo trong dung
dich xtr Iy chuyén héa héa hoc 13 13 50 phan khéi lwong, Lugng polyeste, nhya epoxy,
va polyolefin trén 100 phan khdi lwong nhua flo trong dung dich xir Iy chuyén hoa hoa
hoc 13 1a 25 phéan khéi lugng cho mdi loai, va lugng sdp trén lwong chit rin trong
dung dich xir Iy chuyén hoéa héa hoc 13 1a 2,0% khdi lwong. Luwong chét nén trong
dung dich xir Iy chuyén hoéa hoéa hoc 13 13 125 phéan khéi luong. Luong nguyén tir flo
trong dung dich xtr 1y chuyén héa héa hoc 13 1a 11,1% khéi lwong. Luong véy trong
dung dich xir Iy chuyén héa héa hoc 13 1a 35% khéi lwong. Lwong vay nhém la 30%
khéi luong va luong vay thép khong gi 14 5% khdi lwong. Luong hop chit molybdat
trén luong chét rén trong dung dich xir 1y chuyén hoa héa hoc 13 13 2,00% khdi lwong

vé mit nguyén tir Mo.
Vi du 14: Diéu ché dung dich xir Iy chuyén hoa héa hoc 14

Thu dugc dung dich xir Iy chuyén héa héa hoc 14 theo cach tong tw nhu trong
trudng hop dung dich xtr ly chuyén héa hoa hoc 9 ngoai trir viée str dung vdy nhdm
thay cho vay thép khong gi, sit dung lugng thich hop hop chét vanadi thay cho hop
chét zirconi, va sir dung lugng thich hop chét lién két silan. Lwong chat lién két silan
trén luong chét rin trong dung dich xir Iy chuyén héa héa hoc 14 1a 1,5% khéi luong.
Luong chét nén trong dung dich xtt Iy chuyén hoa héa hoc 14 13 125 phin khéi luong.
Luong nguyén tir flo trong dung dich xit Iy chuyén héa hoéa hoc 14 1a 11,1% khéi
lwong. Luong vay trong dung dich xir Iy chuyén héa hoa hoc 14 1a 30% khéi luong.

Luong hop chét vanadi trén lugng chét rén trong dung dich xir Iy chuyén héa héa hoc
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14 12 3,00% khéi lwong vé mat nguyén ti V.
Vi du 15: Didu ché dung dich xit Iy chuyén héa héa hoc 15

Nhii trong nhya flo, nhil twvong nhya uretan, nhii trong nhya acrylic, nhil twong
polyeste, nhii twong nhyra epoxy, nhii twong polyolefin, vdy nhom, hop chit titan, chét
mau A, chit mau C, va nudc, mdi thanh ph'?ln & luong thich hop, dugc tron v6i nhau dé
thu duoc dung dich xir 1y chuyén hoéa héa hoc 15. Luong nhya uretan trén 100 phin
khéi lugng nhya flo trong dung dich xtr Iy chuyén héa héa hoc 15 1a 50 phan khéi
lugng, Lugng nhya acrylic va polyeste trén 100 phan khéi lurgng nhuya flo trong dung
dich x1r ly chuyén héa héa hoc 15 1a 25 phén khdi luong cho mdi loai, lugng nhya
epoxy trén 100 phan khi lwgng nhya flo trong dung dich xir Iy chuyén héa héa hoc 15
14 10 phan khéi luvgng, lwong polyolefin trén 100 phan khéi lwvong nhua flo trong dung
dich xtt Iy chuyén héa héa hoc 15 14 15 phin khéi lwgng, va lugng céc chét mau A va
chit mau C trén luong chét rin trong dung dich xtr Iy chuyén héa hoéa hoc 15 13 0,5%
khéi lugng cho mdi loai. Lugng chit nén trong dung dich xr 1y chuyén héa héa hoc 15
14 125 phan khdi lugng. Luong nguyén tir flo trong dung dich xir 1y chuyén héa hoa
hoc 15 14 11,1% khéi lwong. Luong vay trong dung dich xir Iy chuyén héa hoa hoc 15
14 25% khéi luong. Luong hop chét titan trén lwong chét rén trong dung dich xwr ly

chuyén héa héa hoc 15 12 0,20% khéi lugng v& mat nguyén t Ti.
Vi du 16: Didu ché dung dich xir Iy chuyén héa héa hoc 16

Thu dugc dung dich xir Iy chuyén héa hoa hoc 16 theo céch twong tu nhu trong
truomg hop dung dich xtt Iy chuyén héa héa hoc 10 ngoai trir viéc thay dbi luong vay
nhdm cén bd sung, thay ddi lwong hop chét zirconi cin bd sung, va khong bd sung
chit mau A. Luong chét nén trong dung dich xi 1y chuyén hoéa hoa hoc 16 1a 125 phan
khdi lwong. Lugng nguyén ti flo trong dung dich xir 1y chuyén héa héa hoc 16 1a
11,1% khéi lugng. Lwong vay trong dung dich xir ly chuyén héa hoa hoc 16 1a 25%
khéi lugng. Lugng hop chét zirconi trén lwong chit rin trong dung dich xir Iy chuyén

héa héa hoc 16 13 0,50% khdi lwong vé mat nguyén tir Zr.
Vi du so sénh 1: Didu ché dung dich xit Iy chuyén hoa héa hoc 17

Thu duge dung dich xi ly chuyén hoa hoa hoc 17 theo cach twong ty nhu trong

trudng hop dung dich xir 1y chuyén héa héa hoc 4 ngoai trir viée st dung hop chét
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titan thay cho hop chét vanadi, va khong b sung nhil twong polyeste va chit mau C.
Luong chit nén trong dung dich xtr Iy chuyén héa hoa hoc 17 1a 0 phén khéi Iugng.
Lugng nguyén tir flo trong dung dich xtt Iy chuyén héa héa hoc 17 1a 25,0% khbi
lwong. Lurgng vay trong dung dich xir Iy chuyén héa hoa hoc 17 12 30% khéi luong.

Vi du s0 séanh 2: Piéu ché dung dich xir Iy chuyén hoa héa hoc 18

Nhil twong nhya uretan, nhii twong polyeste, nhii twong polyolefin, vay nhom,
hop chét zirconi, va nuéc, mdi thanh phén ¢ lugng thich hgp, dugc tron véi nhau dé
thu dwgc dung dich xtr Iy chuyén héa héa hoc 18. Lugng polyeste va polyolefin trén
50 phan khéi lugng nhua uretan trong dung dich xir Iy chuyén hoa héa hoc 18 1a 25
phén khéi lugng cho mdi loai. Lugng chit nén trong dung dich xir Iy chuyén hoa héa
hoc 18 13 100 phan khdi lugng. Lugng nguyén tir flo trong dung dich xir Iy chuyén héa
hoéa hoc 18 12 0% khdi hrong. Lugng vay trong dung dich xir Iy chuyén hoa héa hoc 18
13 30% khdi lugng. Luong hop chét zirconi trén lwong chét rin trong dung dich xi ly

chuyén hoa héa hoc 18 12 0,20% khéi lwong vé mit nguyén tir Zr.
Vi du so sanh 3: Didu ché dung dich xtt Iy chuyén héa héa hoc 19

‘Nhii twong nhya acrylic, nhii twong polyeste, nhii tuong nhya epoxy, nhii twong
polyolefin, vay nhom, hop chét vanadi va nudc, mdi thanh phin & lwong thich hop,
duge tron v6i nhau dé thu duge dung dich xir 1y chuyén héa hoéa hoc 19. Luong
polyeste, nhwa epoxy, va polyolefin trén 25 phan khéi lugng nhya acrylic trong dung
dich xtr Iy chuyén héa héa hoc 19 13 25 phin khéi lugng cho mbi loai. Luong chit nén
trong dung dich xir Iy chuyén héa héa hoc 19 1a 100 phan khéi luong. Luong nguyén
tir flo trong dung dich xtr Iy chuyén héa hoa hoc 19 1a 0% khdi luong. Luong vay
trong dung dich xtr Iy chuyén héa héa hoc 19 1a 30% khdi luong. Lugng hop chét
vanadi trén lugng chit ran trong dung dich xir Iy chuyén héa héa hoc 19 13 0,20% khéi

lwgng v& mit nguyén tir V.
Vi du so sanh 4: Diéu ché dung dich xtr Iy chuyén héa héa hoc 20

Thu duge dung dich xir Iy chuyén héa héa hoc 20 theo cach turong ty nhu trong
trudng hop dung dich xir Iy chuyén héa héa hoc 16 ngoai trir viéc str dung mot lwong
thich hgp hop chit titan thay cho hop chét zirconi, va thay ddi lwong vay nhom cin bd

sung. Luong chét nén trong dung dich xtr Iy chuyén héa hoéa hoc 20 1a 125 phan khéi

-36-



20062

lwong. Lugng nguyén tir flo trong dung dich xtt Iy chuyén hoa héa hoc 20 1a 11,1%
khdi lvgng. Lugng viy trong dung dich xi Iy chuyén héa héa hoc 20 14 5% khéi lugng.
Lugng hop chét titan trén lugng chét rén trong dung dich xit Iy chuyén héa héa hoc 20

12 0,20% khéi lwong v& mit nguyén tir Ti.
Vi du so sanh 5: Didu ché dung dich xtr Iy chuyén héa héa hoc 21

Thu dugc dung dich xir ly chuyén héa hoéa hoc 21 theo cach twong ty nhu trong
truong hop dung dich xir Iy chuyén héa héa hoc 16 ngoai trir viéc thay dbi lugng hop
chit zirconi va lugng vy nhdm cin bd sung. Luong chit nén trong dung dich xur ly
chuyén héa héa hoc 21 13 125 phan khéi lwong. Luong nguyén tir flo trong dung dich
xir Iy chuyén hoa héa hoc 21 13 11,1% khéi lwong. Luong vay trong dung dich xi 1y
chuyén hoa hoa hoc 21 14 65% khdi lwong. Luong hop chét zirconi trén lwong chét rén
trong dung dich xtr 1y chuyén héa hoa hoc 21 1a 0,20% khdi luong vé mit nguyén tir
Zr.

Thanh phdn cta céc dung dich xir Iy chuyén hoa héa hoc tir 1 dén 16 dugc liét
ké trong bang 1. Thanh phan cta cac dung dich xtr Iy chuyén héa hoa hoc tir 17 dén 21

duoc liét k€ trong bang 2
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Vidy 17

Dung dich xtr Iy chuyén héa hoa hoc 1 dugc phit 1én trén tAm thép ma A, va
duoc séy nhiét & dén khi nhiét d6 cua tAm thép ma A dat 140°C dé tao ra mang phu xur
Iy chuyén héa hoa hoc c6 d day 2,0 um. Vi viy, thu dugc tAm thép dugc xir Iy
chuyén héa hoa hoc 1 ¢ vat lidu nén, nguyén tu flo, vay, va hop chét titan véi cac
lwong giéng nhu lugng céc thanh phan nay trong dung dich xir Iy chuyén héa héa hoc
1.

Céc vi du tir 18 dén 36

Céc tAm thép dugc xir 1y chuyén hoéa héa hoc tir 2 dén 20 thu dugc theo cach
turong ty nhu truong hop tdm thép duge xir Iy chuyén héa hoa hoc 1 ngoai trir viée
thay dbi kiéu, nhiét do sy, va d6 day mang cua dung dich xt 1y chuyén hoa héa hoc
nhu dugc trinh bay bang 3 dudi day. Mai tAm thép duge xir 1y chuyén hoa héa hoc tir 2
dén 20 gdm vt liéu nén, nguyén tir flo, vay, va hop chét xir Iy chuyén héa hoa hoc,
V.v.. Vi cac luong gidng nhu luong trong dung dich xtr 1y chuyén héa héa hoc tuwong

tng trong sé cac dung dich xir 1y chuyén héa héa hoc tir 2 dén 16.
Vidu 37

Tém thép duoc xir Iy chuyén hoa héa hoc 21 dugc thu theo cach twong ty nhu
truomg hop tAm thép duoc xir Iy chuyén héa héa hoc 1 ngoai trir viée st dung tdm thép
ma A da dugc xir Iy so b véi mudi phosphat, va thay ddi kiéu va do day mang cia
dung dich xir Iy chuyén hoéa héa hoc nhu dugc trinh bay trong bang 3 dudi day. TAm
thép dugc xir Iy chuyén hoéa héa hoc 21 gdm Vit liéu nén, nguyén t6 flo, vay, hop chét
xir Iy chuyén hoa hoa hoc vé6i cac lugng gidng nhu lugng trong dung dich xir ly

chuyén héa héa hoc 16.

Dbi voi viée xir Iy so bd véi mudi phosphat, tAm thép ma kim loai dwgc nhing
trong 3 gidy trong dung dich xtt Iy ¢6 ndng @ ion phosphat 13 0,1 mol/L va ndng d6
ion Mn 13 0,1 mol/L v&i nhi€t d dung dich dugc didu chinh thanh 60°C.

Vidu 38

Té4m thép dugc xir Iy chuyén héa héa hoc 22 dugc thu theo cach twong tu nhu &

truomg hop tAm thép duoc xir 1y chuyén héa héa hoc 1 ngoai trir viéc sir dung tAm thép

ma A da dugc xt 1y so by véi kim loai van, va thay doi kiéu va d§ day mang cia dung
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dich xir Iy chuyén héa héa hoc nhu dugce trinh bay trong bang 3 dudi day. Tam thép
duogc xtr Iy chuyén hoa hoa hoc 22 gbm vit lidu nén, nguyén tir flo, vay, va hop chit
xir Iy chuyén héa hoa hoc véi lugng tuong tw nhu & dung dich xir Iy chuyén héa hoa
hoc 16.

Péi véi viee xir 1y so bd véi kim loai van, dung dich nuéc cua H,TiFg (40%) c6
ndng dd kim loai Ti 1a 5g/L dwgc phi 1én tdm thép ma kim loai bing qua trinh phun

suong.
Cac vidu 39 va40

Céc loai tAm thép dwogc xir Iy chuyén hoéa hoa hoc 23 va 24 1an lugt duge thu
theo cach twong tu nhu & cac trudong hop tdm thép dwoc xir Iy chuyén héa hoéa hoc 21
va 22, ngoai trr viéc dung dich xur ly chuyén héa héa hoc 16 dugc thay thé bang dung
dich xtr Iy chuyén hoa héa hoc 3 va d6 day mang duge ddi tir 1um thanh 0,5um nhu
dugc trinh bay trong bang 3 du6i ddy. Mdi loai tAm thép dugc xtt Iy chuyén hoa hoa
hoc 23 va 24 gdm vat liéu nén, nguyén tir flo, vay, va hop chét xir Iy chuyén héa hoa

hoc vé6i lugng twong ty nhu & dung dich xir Iy chuyén héa héa hoc 3.
Cacvidu4lva42

Tim thép dugce xur ly chuyén héa hoa hoc 25 va 26 1an lugt dugc thu theo cach
twong tw nhu & céc truong hop tAm thép dwgc xir Iy chuyén héa héa hoc 21 va 22,
ngoai trir viéc dung dich xir Iy chuyén hoa héa hoc 16 dugc thay thé v6i dung dich xtr
Iy chuyén héa héa hoc 10 nhu duge trinh biy trong bang 3 duéi day. Méi loai tAm thép
duogc xtr Iy chuyén hoa héa hoc 25 va 26 gdm vét liéu nén, nguyén ti flo, vay, va hop
chit xir Iy chuyén hoa héa hoc v6i lugng twong ty nhu & dung dich xr Iy chuyén hoa
hoéa hoc 10.

Cac vi du so sanh tir 6 dén 10

Céc loai tAim thép dugc xu ly chuyén hoa hoa hoc tir C1 dén C5 duoc thu theo
cach twong ty nhu & truong hop tim thép duge xi 1y chuyén héa héa hoc 1 ngoai trir
viéc thay dbi loai va d6 day mang cia dung dich xir Iy chuyén héa héa hoc nhu duge
trinh bay trong bang 3 dudi day. M&i loai tAm thép dugc xir 1y chuyén héa héa hoc tir
C1 dén C5 gdm vit lidu nén, nguyén tir flo, vay, va hop chét xtr Iy chuyén hoa hoa hoc

v6i cac lugng twong tu nhu & cac dung dich xir Iy chuyén héa hoa hoc tir 17 dén 21.
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Danh gia
(1) Bd bong

Dbi voi mdi loai tAm thép dugc xtr Iy chuyén hoa héa hoc tir 1 dén 26 va tir C1
dén C5, d6 bong phan chibu & goc 60° (Gg) ctia bé mit trén phia mang phu xtr Iy
chuyén hoa héa hoc dugc do véi may do d6 bong GMX-203 do MURAKAMI
COLOR RESEARCH LABORATORY CO., Ltd. san xuit theo huéng din "cac
phuong phap do d6 béng phai chiéu (Specular glossiness-Methods of measurement)"
dugc x4c dinh trong tai licu JIS Z8741, va tién hanh danh gia bé'lng céach st dung cac

tiéu chi dudi day. "A" va "B" dugc xem la dat, va "C" va "D" dugc xem 1a khong dat.
A: @6 bong phan chiéu & goc 60° 1a nho hon hoic bang 60.
B: d6 bong phan chiéu & géc 60° 13 16n hon 60 va nhé hon hoic bang 150.
C: @ béng phan chiu & géc 60° 12 16n hon 150 va nhé hon hodc bang 250.
D: d6 bong phan chiéu & géc 60° 12 16n hon 250.
(2) P6 bam dinh

Mau thir dugc cét ra tir mdi loai tim thép duge xir 1y chuyén héa héa hoc tir 1
dén 26 va tir C1 dén C5, va miu thir duge udn cong vé phia mang phu xir Iy chuyén
hoa héa hoc bing cach udn cong 4 t. Phan ubn cong ciia mang phu xir 1y chuyén héa
héa hoc phai trai qua thir nghiém béc bang gidy bong kinh xenldfan dé xac dinh ty 18
dién tich mang pha xir 1y chuyén héa héa hoc bi bong ra trén mdi don vi dién tich
trong phin ubn cong (phin dién tich bi bong ra clia mang phu, PA- peeled area), va
tién hanh danh gia bang cach sir dung cac tiéu chudn sau. "A" va "B" duoc danh gi4 13

dat, va "C" va "D" dugc danh gi4 1a khong dat.
A: phan dién tich bj bong ra ciia mang phti 12 5% hozc nhé hon.

B: phdn dién tich bi bong ra ciia mang phu 14 16n hon 5% va nhé hon hogc bing
10%.

C: phan dién tich bi bong ra ctia mang phu 1a 16n hon 10% va nhé hon hogc
bang 50%.

D: phin dién tich bi bong ra ctia mang phi 1a 16n hon 50%.
(3) PO bén chéng an mon
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Mau thir duge cét ra tir mdi loai tAim thép duge xir Iy chuyén héa hoa hoc tir 1
dén 26 va tir C1 dén C5, va cac bé mit mép ciia mAu thir duoc bit kin. Phun dung dich
nuée mudi NaCl 5% 1én bé mit ciia mAu thir da bit kin & phia mang phu xr Iy chuyén
héa héa hoc & nhiét d6 35°C trong thoi gian 240 gid theo “phuong phap thit nghiém
phun mudi” dugc chi rd trong b tiéu chuin JIS Z2371 dé x4c dinh phin dién tich c6
gi trdng tao ra trén bé mat (phan dién tich c6 tao gi tring, WR), va tién hanh danh gia
bang cach st dung cac tiéu chudn sau. "A" va "B" dugc dénh gi4 la dat, va "C" va "D"
dugc danh gia 1a khong dat.

A: ph?ln dién tich c6 tao gi tréng 1a 5% hoéac nhé hon.

B: phan dién tich c6 tao gi tring 13 16n hon 5% va nho hon hogic bang 10%.

C: phan dién tich c6 tao gi tring 12 16n hon 10% va nhd hon hodc bing 40%.

D: phén dién tich c6 tao gi tring 12 16n hon 40%.

(4) Kha nang chéng hoa den do md hdi

Mau thir dugc cét ra khoi mdi loai tAim thép duoc xtt Iy chuyén hoa héa hoc tir 1
dén 26 va tir C1 d&én C5, va nhé 100p1 dung dich md héi nhéan tao (nude mudi) 1én trén
bé mit ctia mAu thir & phia mang pht xir Iy chuyén hoa hoa hoc, va vi tri tir dugc ép
v6i nit cao su. Sau d6, mau thir dugce dé yén trong khoang nhiét 4m c6 méi trudng tro
& nhiét d6 70°C va d6 4m twong di 95% trong thoi gian 240 gid. Két thuc thir nghiém,
do do chénh léch d6 sang (AL*) gitta vi tri dugc ép va cac vj tri con lai, va tién hanh
d4anh gia sir dung cac tiéu chudn sau. "A" va "B" dwoc danh gia 1a dat, va "C" va "D"
dugc danh gié 1a khong dat.
A: do chénh léch d¢ sédng 1a 1 hodc nhd hon.
B: d¢ chénh I¢ch d9 sang 1a 16n hon 1 va nhé hon hoadc bﬁng 2.
C: 40 chénh 1éch d9 sang 1a 16n hon 2 va nhd hon hodc b%lng 5.
D: @6 chénh 1&ch d6 sang 1a 16n hon 5.

(5) Kha nang chéng chiju thoi tiét

Mau thir dugc cét ra khoi mdi loai tAm thép dugc xit 1y chuyén hoa hoéa hoc tir 1
dén 26 va tir C1 dén C5, va bé miat ciia mAu thir & phia mang phu xtt Iy chuyén héa hoa

hoc dugc cho trai qua quy trinh xtt Iy trong d6 chu ky (2 gid) gdm c6 phun nude trong
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18 phut trong sudt 120 phut chiéu sang dudi dén xenon-arc theo phuong phép den
xenon dugc mo ta trong JIS K5600-7-7: 2008 dugc lip lai 400 14n. Trén bé mit cua
méu thtr thu dugc, d9 bong & 60° duge do lai bing may do d6 bong GMX-203 do
MURAKAMI COLOR RESEARCH LABORATORY CO., Ltd. san xuit dé x4c dinh
ty 1 duy tri d6 béng ctia miu thir trudc va sau 400 chu ky (ty 1& duy tri d6 béng cta
mAu thir sau chu ky thir 400 so v6i d6 sang ciia mau thir trude chu ky thir 50, Rgg) va
tién hanh danh gi4 st dung céc ti€u chudn sau. "A" va "B" dugc danh gia la dat, va "C"

va "D" dugc danh gié 1a khong dat.
A: ty 1€ duy tri 46 bong 1a 90% hodc 16n hon.
B: ty 1& duy tri d6 bong 1a nhé hon 90% va 16n hon hozc bang 80%.
C: ty 1€ duy tri d0 bong 1a nho hon 80% va 16n hon hodc b%mg 60%.
D: ty 1€ duy tri d0 bong 14 nho hon 60%.

Dbi voi mdi loai tAm thép dugc xir Iy chuyén héa hoa hoc tir 1 dén 26 va tir C1
dén C5, loai tAm thép ma kim loai, loai dung dich xir 1y, d6 day ctia mang phu xir 1y
chuyén hoa héa hoc, va viée xit Iy so bd dugce liét ké trong bang 3, va cac két qua danh

gid dugc trinh bay trong bang 4.

-44-



20062

Bang 3
Tém thép duoe | 0 Du?t% 1dy1 o Nhict Dgﬁiéy T
xtr ly chuyén . 21, do say X Xir 1y so bd
héa héa hoc s 5 thép ma chu,yen hoéa ) mang
héa hoc (pm)
Vidul7 1 A 1 140 2,0 -
Vidu 18 2 A 2 140 2,0 -
Vidu19 3 A 2 140 10,0 -
Vidu20 4 A 3 140 2,0 -
Vidu2l 5 A 3 140 0,5 -
Vidu22 6 A 4 140 2,0 -
Vidu?23 7 A 5 140 3,0 -
Vidu24 8 A 5 140 1,0 -
Vidu 25 9 A 6 50 2,0 -
Vidu26 10 A 7 140 2,0 -
Vi du 27 11 A 7 140 5,0 -
Vidu28 12 A 8 140 2,0 -
Vidu29 13 A 9 140 2,0 -
Viduy 30 14 A 10 140 1,0 -
Vidu 3l 15 A 11 210 2,0 -
Vi du 32 16 A 12 80 2,0 -
Vidu33 17 A 13 140 3,0 -
Vidu 34 18 A 14 140 2,0 -
Vidu35 19 A 15 140 3,0 -
Vidu36 20 A 16 140 2,0 -
Vidu37 21 A 16 140 1,0 phosphat
Vidu38 22 A 16 140 1,0 kim logi
van
Vidu 39 23 A 3 140 0,5 phosphat
Vi du 40 24 A 3 140 0,5 Kim loai
van
Vidu4l 25 A 10 140 1,0 phosphat
Vi du 42 26 A 10 140 0 | Kimloai
van
Vi du so sanh 6 Cl1 A 17 140 2,0 -
Vi du so sanh 7 C2 A 18 140 2,0 -
Vi du so sanh 8 C3 A 19 140 2,0 -
Vi du so sanh 9 C4 A 20 140 2,0 -
Vi du s0 sanh Cs A 21 140 | 2,0 i

A
T
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Béng 4
Danh gia
Do béng Pobimdinh | Poanmon | Chongmdhdi | Khaning
chéng chiu
thoi tiét
G banh PA Panh | WR | Panh | AL* | Danh | Rge | Pénh
O | gid | %) | gid | ()| gid | () | gid | (%) | gia
Vidul7 72 B 8 B 6 B 1,42 B 95 A
Vidu 18 45 A 2 A 0 | A 0,85 A 93 A
Vidu 19 25 A 1 A 0 A 1022 A 98 A
Vidu 20 38 A 4 A 7 B |045 A 95 A
Vidu2l 120 B 6 B 6 B 1,83 B 85 B
Vidu22 50 A 0 A 8 B 1,21 B 94 A
Vi du 23 55 A 0 A 6 B 0,61 A 88 B
Vidu 24 98 B 0 A 7 B 1,59 B 82 B
Vidu25 68 B 0 A 0 A 1,46 B 84 B
Vidu 26 63 B 3 A 0 A 1,22 B 95 A
Vidu 27 30 A 2 A 0 A |041 A 98 A
Vidu 28 64 B 2 A 0 A 1,30 B 93 A
Vidu?29 70 B 0 A 0 A 1,38 B 88 B
Vidu 30 90 B 0 A 6 B 1,54 B 86 B
Vidu 3l 32 A 3 A 6 B 1,23 B 98 A
Vidu 32 45 A 0 A 0 A 0,46 A 85 B
Vi du 33 50 A 0 A 6 B 0,66 A 84 B
Vidu 34 64 B 0 A 0 A 1,35 B 83 B
Vi du 35 25 A 0 A 6 B 1,12 B 89 B
Vidu 36 40 B 0 A 6 B 1,56 B 88 B
Vi du 37 31 A 0 A 0 A ]042 A 86 B
Vidu 38 45 A 0 A 0 A 1095 A 85 B
Vi du 39 29 A 0 A 0 A 10,52 A 91 A
Vidu40 35 A 0 A 0 A 0,65 A 86 B
Vidu4l 52 A 0 A 0 A 0,91 A 85 B
Vidu42 58 A 0 A 0 A 0,95 A 80 B
Vidu so
sénh 6 65 B 80 D 7 B 2,35 C 98 A
Vidu so
sinh 7 63 B 0 A 9 B 1,25 B 25 D
Viduso
sinh 8 64 B 0 A 8 B 1,34 B 20 D
Vidu so
<4nh 9 270 D 0 A 7 B |632 D 85 B
Viduso
sénh 10 28 A 70 D 30 C 0,32 A 82 B

Nhu trinh bay rd trong cac bang tir 1 dén 4, cac loai tdm thép duogc xr 1y chuyén
hoa hoa hoc tir 1 dén 26, mdi loai bao gdm mang phu xtr Iy chuyén héa héa hoc dugc
tao ra bing céac st dung mdt trong s cac dung dich xir Iy chuyén héa héa hoc tir 1 dén

16 da cho céac két qua t6t vé d6 bong bé mit cia tAm thép duge xir Iy chuyén héa hoa
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hoc & phia mang phu xir Iy chuyén héa héa hoc, va d6 bam dinh, d6 bén chéng an mon,
kha ning chéng md hoi, va kha ning chdng chiu thoi tiét cia mang phu xtt 1y chuyén

hoéa hoéa hoc.

Nguoc lai, tAm thép dugce xt 1y chuyén héa héa hoc C1 c6 9 bam dinh khong
dt. Didu nay c6 18 1a do mang pha xr 1y chuyén hoa hoa hoc khong bam dinh da 1én
16p ma do thuc té 1a mang phu xir Iy chuyén hoa héa hoc khong chira nhya hitu co
khéc ngoai nhya flo, va mang phil xir Iy chuyén hoa hoa hoc khong c6 du chuc nang

mang chédn doi véi dung dich mo héi nhén tao.

Céc tAm thép dugc xtr Iy chuyén hoa hoa hoc C2 va C3 khong @t kha nidng
chdng chiu thoi tiét. Piéu nay c6 1& 13 do mang phi xir 1y chuyén héa héa hoc khong
chira nhya flo. T cac két qua ciia cac loai tAm thép duge xtr Iy chuyén hoa hoa hoc tix
Cl dén C3, c6 thé thdy ring chit nén cta thanh phin nhya trong mang phu xir ly

chuyén héa héa hoc chi yéu gom c6 nhya flo va nhya nén.

T4m thép dwoc xir Iy chuyén héa hoa hoc C4 c¢6 dd béng qua cao va khong du
kha ning chéng md hoi. Pidu nay c6 1& 13 do tac dung lam giam do béng 1a khong du
do khéng du lugng vay kim loai, va khong dat duoc sy phan bb ddng nhét cac vay kim
loai trong phuong mit phing ciia tim thép duge xir Iy chuyén hoéa hoa hoc gay ra hién

tugng bay mau cia 16p ma.

T4m thép dugc xir Iy chuyén héa héa hoc C5 khong du d6 bam dinh. Didu nay
¢6 18 12 do mang phu xir ly chuyén hoéa héa hoc khéng di bam dinh véi 16p ma do

lwgng vay kim loai quéa nhiéu.
San xuit tim thép ma hop kim k&m chtra nhém

St dung thép cacbon can ngudi (Cold Rolled Carbon Steel — SPCC) c6 do day
tAm 13 0,8mm 1am vat liéu nén, mbi tim thép ma tr B dén E 13 tAim thép ma hop kim
Zn-Al-Mg nhung néng dugc tao ra theo cach twong tu nhu & truong hop tAm thép ma
A ngoai trir viéc thay d6i ham lugng Zn, Al, va Mg trong hop kim ma nhu dwgc trinh
bay trong bang 5, va lugng 16p ma ling dong dwgc thay ddi nhu duge trinh bay trong
bang 5.

Ngoai ra, mdi loai thép tdm thép ma F va G 1a tAm thép ma hop kim Zn-Al

nhting néng dugc dugc san xuit theo cach twong tw nhu & trurong hop tdm thép ma A
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ngoai trir cAc ham lugng Zn va Al trong hop kim ma d3 thay ddi nhu dwoc trinh bay
trong bang 5, va lugng 16p ma ling dong dugc thay ddi nhu dugc trinh bay trong bang
5.

Thanh phén cua hop kim ma va lugng 16p ma léng dong dbi véi cac loai tAm
thép ma tir B d&én G duogc liét ké trong bang 5. Trong bang 5, "luong Al" ding d& chi
ham lugng tinh theo % khdi lwong nhém trong 16p ma, va "luong Mg" dung dé chi

ham luong tinh theo % khéi lugng magie trong 16p ma.

Béang 5
% . Luogng Al Lugng Mg Luong 16p ma
Tam thép ma (% khéi lugng) | (% khdi lugng) | ling dong (z/m?)
B 11 3,0 45
C 4,0 1,0 60
D 2,5 3,0 90
E 55 2,5 60
F 0,18 - 60
G 55 - 45

Céc vi du tir 43 dén 47

Nhu duge trinh bay trong bang 6 bén duéi, mdi loai dung dich xit Iy chuyén hoa
hoa hoc 2, 4, 7, va 14 duge phu 1én trén tAim thép ma B, va duoc siy nhiét dén khi
nhiét do cia tAm thép ma kim loai 1a 140°C @& tao ra mang phu xir 1y chuyén héa héa
hoc ¢ d6 day 1a 2,0pum. Do @6, thu duge cac loai tim thép duge xir Iy chuyén hoéa héa
hoc tir 27 dén 30. Tiép theo, dung dich xir Iy chuyén héa héa hoc 15 dugc phu 1én trén
tAm thép ma B, va duoc siy nhiét dén khi nhiét o cia tAm thép ma kim loai 1a 140°C
dé tao ra mang phai xir Iy chuyén héa héa hoc c¢6 dd day 1a 3,0um. Do d6, thu duge
tdm thép duge xtr Iy chuyén hoa hoa hoc 31. Cac tAm thép dugc xir Iy chuyén hoa hoa
hoc tir 27 dén 31 gdm vét liéu nén, nguyén tir flo, vay, va hop chit xir Iy chuyén héa
hoa hoc, v.v.. v6i cac lugng tuwong tw nhu & trong céc dung dich xir 1y chuyén héa héa
hoc 2, 4, 7, 14, va 15, tuong tng. |
Cac vi du tir 48 dén 52

Nhu dugc trinh bay trong bang 6 bén dudi, cac loai tAim thép dugc xir Iy chuyén

hoa héa hoc tir 32 dén 36 1an lugt dugc thu theo cach twong tw nhu & trudng hop cic
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loai tAm thép dugc xir Iy chuyén héa hoa hoc tir 27 dén 31, ngoai trir viée st dung tim
thép ma C thay cho tAm thép ma B. Céc loai tAm thép dwoc xir Iy chuyén héa hoa hoc
tir 32 dén 36 gdm vat lidu nén, nguyén tir flo, vay, va hop chét xir Iy chuyén héa hoa
hoc, v.v.. v6i céc luong twong tu nhu & trong cac dung dich xir Iy chuyén hoéa héa hoc

2,4,7, 14, va 15, twong tng.
Céc vi du tir 53 dén 57

Nhu duogc trinh bay trong bang 6 bén dudi, cac loai tAm thép duge xit Iy chuyén
héa héa hoc tir 37 dén 41 1an lugt dugc thu theo cach twong ty nhu & cac trudong hop
cac loai tAm thép duge xtt Iy chuyén hoa hoéa hoc tir 27 dén 31, ngoai trir viée st dung
tAm thép ma D thay cho tim thép ma B. Céc loai tAm thép dugc xir 1y chuyén héa hoa
hoc tir 37 dén 41 gdm vat lidu nén, nguyén tir flo, vay, va hop chét xir Iy chuyén hoa
hoa hoc, v.v.. v6i céc lugng twong tw nhu & trong cac dung dich xir Iy chuyén hoa héa

hoc 2, 4, 7, 14, va 15, tuong Ung.
Céc vi du tir 58 dén 62

Nhu dugce trinh bay trong bang 6 bén dudi, cac loai tAm thép duge xt 1y chuyén
héa hoa hoc tir 42 dén 46 14n lugt duge thu theo cach twong ty nhu & cac trudng hop
cac loai tAm thép dugce xr ly chuyén hoa héa hoc tir 27 dén 31, ngoai trur viéc st dung
t4m thép ma E thay cho tdm thép ma B. Céc loai tdm thép dugc xit Iy chuyén hoa hoa
hoc tir 42 dén 46 gdm vét liéu nén, nguyén tir flo, vay, va hop chét xir Iy chuyén héa
héa hoc, v.v.. véi cac lugng tuong tuy nhu & trong cac dung dich xur ly chuyén héa hoa

hoc 2, 4,7, 14, va 15, tuong ung.
Cac vidu sosanh 11, 12

Nhu dugc trinh bay trong bang 6 bén dudi, cac tAm thép duge xit 1y chuyén héa
héa hoc C6 va C7 dugc thu theo cach twong ty nhu & cac trudng hgp tAm thép dugc xur
1y chuyén hoa héa hoc 31 ngoai trfr viée st dung 14n lugt cac dung dich xir 1y chuyén
hoéa hoéa hoc 18 va 20 thay cho dung dich xir Iy chuyén héa hoa hoc 15. Cac tAm thép
dugc xtt Iy chuyén hoa héa hoc C6 va C7 gdm vit liéu nén, nguyén tir flo, vay, va hop
chét xir Iy chuyén héa héa hoc, v.v.. v6i cac lugng twong tu nhu & trong céc dung dich

xtr Iy chuyén hoa héa hoc 18 va 20, twong tng.

Céc vi du so sénh tir 13 dén 18
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Nhu dugc trinh bay trong bang 6 bén dudi, cac tAm thép duge xir Iy chuyén héa
hoa hoc C8 va C13 1an lugt dugce thu theo cach teong tu nhu & cac trudng hop céc loai
tAm thép dugce xu ly chuyén héa hdéa hoc C6 va C7, ngoai trir vi€c sit dung cac loai tAm
thép ma tir C dén E thay thé cho tAm thép ma B. Cac loai tim thép duoc xir Iy chuyén
hoa héa hoc tir C8 va C9, C10 va C11, va C12 va C13 gdm vt liéu nén, nguyén tir flo,
vay, va hop chét xir Iy chuyén héa hoa hoc, v.v., véi céc lugng tuong ty nhu & trong

cac dung dich xtt Iy chuyén hoa héa hoc 18 va 20, tuong tmg.
Céc vi du so sanh tir 19 dén 24

Nhu dugce trinh bay trong bang 6 bén dudi, cic loai tim thép duge xit Iy chuyén
hoa hoa hoc tir C14 va C17 14n lugt duge thu theo cach twong tw nhu & cac trudng hop
cac loai tAim thép dugc xur ly chuyén héa héa hoc tir C6 va C7, ngoai trir vi€c sit dung
1an luot cac loai tAim thép ma F va G thay cho thm thép ma B. Céc loai tdm thép dugc
xu ly chuyén héa héa hoc C18 va C19 gé)m vat liéu nén, nguyén ti flo, vay, va hop
chét xur ly chuyén héa héa hoc, v.v.. véi cic lugng twong ty nhu & trong cac dung dich

xir Iy chuyén héa héa hoc 2.

Dbi véi cac loai tAm thép duge xir Iy chuyén hoa héa hoc tir 27 dén 46 va tir C6
dén C19, d6 béng, dd bam dinh, d6 bén chdng an mon, kha ning chdng md hoi, va kha
nang chdng chiu thoi tiét duge danh gid nhu & trudng hop tdm thép dugc xr Iy chuyén
hoa hoéa hoc 1. Loai tAm thép ma kim loai, loai dung dich xtr ly chuyén hoa héa hoc,
nhiét do sdy, va do day ctia mang phi xr 1y chuyén héa hoa hoc cho mdi loai tAm thép
duge xtr 1y chuyén héa hoa hoc tir 27 dén 46 va tir C6 dén C19 duogc liét ké trong bang
6, cac két qua danh gia duoc trinh bay trong bang 7.
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Bang 6
Tam thé . ,
duge xit {)y Tém thep | DS dIch XU | oo 46 | Do day mang
chuyén héa ma ly Ch,u yén héa sy (°C) (um)
hoa hoc ' héa hoc .
Vidu43 27 B 2 140 2,0
Vidu 44 28 B 4 140 2,0
Vidu 45 29 B 7 140 2,0
Vidu 46 30 B 14 140 2,0
Vidu 47 31 B 15 140 3,0
Vidu48 32 C 2 140 2,0
Vidu49 33 C 4 140 2,0
Vidu 50 34 C 7 140 2,0
Vidu51 35 C 14 140 2,0
Vidu 52 36 C 15 140 3,0
Vidu 53 37 D 2 140 2,0
Vidu 54 38 D 4 140 2,0
Vidu 55 39 D 7 140 2,0
Vidu 56 40 D 14 140 2,0
Vidu 57 41 D 15 140 3,0
Vidu 58 42 E 2 140 2,0
Vidu 59 43 E 4 140 2,0
Vi du 60 44 E 7 140 2,0
Vidu6l 45 E 14 140 2,0
Vi du 62 46 E 15 140 3,0
Vi du so sanh 11 Cé6 B 18 140 3,0
Vi du so sanh 12 C7 B 20 140 3,0
Vi du so sénh 13 C8 C 18 140 3,0
Vi du so séanh 14 Cc9 C 20 140 3,0
Vi du so sénh 15 C10 D 18 140 3,0
Vidu so sanh 16 Cl11 D 20 140 3,0
Vi du so sanh 17 C12 E 18 140 3,0
Vi du so sanh 18 C13 E 20 140 3,0
Vi du so sanh 19 C14 F 18 140 3,0
Vi du so sanh 20 C15 F 20 140 3,0
Vi du so séanh 21 Cl16 G 18 140 3,0
Vi du so séanh 22 C17 G 20 140 3,0
Vi du so séanh 23 C18 F 2 140 2,0
Vi du so sanh 24 C19 G 2 140 2,0
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Bang 7
Dénh gia
A1z I A Kha nan
b0 bong Bglbam P06 dan mon Chong o chéng chzif;u
inh ~ hoi Tk
thoi tict
G Danh | PA (Pénh | WR [(Panh | AL* |DPéanh | Rge |Danh

Ol gid [(%) | gid | (%) |gid | () |gid | (%) | gia

Vidu 43 48 A 2 A 0 A 0,95 A 92 A

Vi du 44 55 A 0 A 8 B 1,35 B 93 A

Vi du 45 64 B 3 A 0 A 1,23 B 93 A

Vi du 46 66 B 0 A 0 A 1,33 B 80 B
Vidu 47 28 A 0 A 6 B 1,13 B 85 B
Vidu 48 45 A 2 A 0 A 0,85 A 92 A

Vi du 49 50 A 0 A 8 B 1,25 B 93 A

Vi du 50 63 B 3 A 0 A 1,23 B 94 A
Vidu 51 64 B 0 A 0 A 1,36 B 80 B
Vidu 52 25 A 0 A 6 B 1,21 B 85 B
Vidu 53 45 A 2 A 0 A 092 | A 92 A
Vidu 54 50 A 0 A 8 B 1,23 B 93 A

Vi du 55 63 B 3 A 0 A 1,25 B 94 A
Vidu 56 64 B 0 A 0 A 1,36 B 80 B
Vidu 57 25 A 0 A 6 B 1,15 B 85 B
Vidu 58 40 A 2 A 0 A 0,93 A 95 A
Vidu 59 45 A 0 A 8 B 1,22 B 93 A

Vi du 60 56 A 3 A 0 A 1,25 B 92 A
Vidu61 52 A 0 A 0 A 1,32 B 81 B

Vi du 62 23 A 0 A 6 B 1,22 B 88 B
Vidusosanh 11| 65 B 0 A 9 B 1,32 B 21 D
Vidusosanh 121260 | D 0 A 8 B 7,54 D 83 B
Vidusosanh 13| 67 B 0 A 9 B 1,35 B 22 D
Vidusosanh 14280 | D 0 A 8 B 7,25 D 84 B
Vidusosanh 15| 67 B 0 A 9 B 1,23 B 23 D
Vidusosanh 16| 275| D 0 A 7 B 7,12 B 24 D
Vidusosanh 17| 50 A 0 A 8 B 1,22 B 24 D
Viduso sanh 18| 55 A 0 A 7 B 6,3 D 86 B
Viduso sanh 19| 75 B 0 A 70 D 1,2 B 25 D
Vidusosanh20(291 | D 0 A 50 C 4,5 C 86 B
Vidusosanh 21| 50 A 0 A 30 C 1,1 B 30 D
Vidusosanh 22| 55 A 0 A 20 C 3,2 C 89 B
Vidu so sdnh 23| 58 A 2 A 50 D 0,95 A 92 A
Vidu so sanh 24| 45 A 2 A 20 C 0,85 A 94 A

Nhu dugc trinh bay rd trong céc bang 6 va 7, mdi tim thép dugc xtt 1y chuyén

hoéa hoa hoc tir 27 dén 46 gdm mang phu xir Iy chuyén héa hoéa hoc duge tao ra bing

cach str dung mét trong sb cac dung dich xtt 1y chuyén hoéa hoéa hoc 2, 4, 7, 14, va 15

-52-




20062

da cho thiy cac két qua tét v& mit d6 bong cua bé mit cua tAm thép duge xir Iy chuyén
héa héa hoc trén phia mang phu xir 1y chuyén hoa hoéa hoc, va dd bam dinh, do bén
chéng an mon, kha nang chéng md hoi, va kha ning chdng chiu thoi tiét cua mang phu

xir 1y chuyén hoéa héa hoc.

Céc thm thép dugc xir Iy chuyén héa héa hoc C6, C8, C10, va C12 khong du
kha ning chéng chiu thoi tiét. Didu nay c6 18 1a do mang phi xtt Iy chuyén hoa héa
hoc khdng chira nhya flo.

Céc loai tAim thép dugc xr ly chuyén héa hoa hoc C7, C9, C11, va C13 khong
di kha ning chéng md héi. Piéu nay c6 1& 1a do, do lwong vay kim loai khong du,
phan bd cic vay kim loai khong di ddng nhét trong phuong mit phing cua tAm thép
dugc xtr Iy chuyén hoa héa hoc va gy ra hién trgng bay mau cta 16p ma. Cu thé 13,
céc tAm thép duoc xir Iy chuyén hoéa héa hoc C7, C9, va C11 ciing khong dat yéu ciu
vé tac dung 1am giam dd bong do hrgng vay kim loai khong di. TAm thép dugc xir 1y
chuyén héa héa hoc C13 ¢6 dd bong thap, va didu nay 13 vi tAim thép ma E 13 tdm thép

ma kim loai c¢6 d6 bong thip.

Céc loai tAm thép dugc xir Iy chuyén héa héa hoc tir C14 dén C17 khong du do
bén chéng an mon. Pidu nay 13 vi ca hai tAm thép ma F va G déu 1 tAm thép ma c6 do
bén chéng dn mon thip va do d6 d6 bén chdng #n mon khdng duge ting cudng du
ngay ca sau khi xir Iy chuyén héa héa hoc. Hon nita, cic loai tAm thép dugc xtr ly
chuyén héa hoa hoc C14 va C16 ciing khong da kha nang chéng chju thoi tiét vi mang
phil xir Iy chuyén hoa héa hoc khong chira nhya flo. Cac loai tm thép dwogc xir 1y
chuyén héa hoa hoc C15 va C17 khong du kha ning chdng md hoi. Piéu nay c6 18 1a
do khong thu dugc do phan tan vay kim loai da dong nhét trong phuong mit phing
ctia tim thép dugc xir Iy chuyén hoa héa hoc gdy ra hién tugng bay mau cho 16p ma.
Cu thé 13, tAm thép dugc xtr Iy chuyén héa héa hoc C15 ciing khong dii hiéu quéa giam

do bong vi lugng vay kim loai khong du.

Céc tim thép dugc xir Iy chuyén héa héa hoc C18 va C19 khong da do bén
chéng an mon. Piéu nay 14 vi ca hai tim thép ma F va G déu 1a tAm thép ma kim loai
c6 d6 bén chdéng an mon thip va do d6 d6 bén chéng an mon da khong dugc ting

cuong da ngay ca sau khi xir Iy chuyén hoa hoéa hoc.

Tir cac két qua & trén, c6 thé thiy rang tAm thép duge xit Iy chuyén héa hoa hoc
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c6 mang phua xir ly chuyén héa héa hoc trén bé mit 16p ma ciua thm thép ma kim loai,
trong d6 mang pha xr Iy chuyén héa héa hoc chira nhwa flo, nhya nén, vay kim loai,
va hop chét xir ly chuyén héa hoa hoc, nhua nén 1a mét hodc nhiéu loai dugc chon tir
nhém bao gdm polyuretan, polyeste, nhua acrylic, nhya epoxy, va polyolefin, lugng
nhua flo trén téng lugng nhya flo va nhya nén 1a 3,0% khéi lugng hodc cao hon tinh
theo nguyén tir flo, lrgng nhua nén trén 100 phan khdi luong nhya flo 1a 10 phén khéi
lwong hotic cao hon, va lugng vy kim loai trong mang pha xir Iy chuyén héa héa hoc
16n hon 20% khéi lwgng va nho hon bing bing 60% khéi lwong, c6 kha niang chéng

chiu thoi tiét va c6 d bong giam va hién twong bay mau qua thoi gian giam di.

Sang ché yéu ciu huc’mg quyén wu tién dya trén don sang ché Nhat Ban sb
2014-066481 nop ngay 27/03/2014, don sang ché Nhat Ban s§ 2014-221602 ndp ngay
30/102014, don sang ché Nhat Ban s§ 2014-265602 ndp ngay 26/12, 2014, don sang
ché Nhat Ban s6 015-065617 ndp ngay 27/03/015. Toan bd ndi dung dugc boc 19 trong

cac ban mé ta va hinh v& cta cac tai liéu nay dugc két hop & day dé tham khao.
Kha néng ing dung trong cdng nghiép

TéAm thép duge xir Iy chuyén héa hoa hoc c6 kha ning chéng chiu thoi tiét rat
t6t voi d6 béng qua mirc va hién tugng bay mau theo thdi gian dugce giam di, va do d6
rét ¢ ich trong nhiéu ng dung khac nhau nhw lam vt liéu xay dung ngoai trdi. Vi du,
tAm thép dwgc xir Iy chuyén héa hoéa hoc c6 thé thich hop st dung trong cac ing dung
nhu 1) [am mai va vat li¢u xay dung ngoai trdi, 2) lam 6ng thép, thép dinh hinh, coc,
dim ding cho nha kinh PVC hodc nha kinh ndng nghiép, va 1am chi tiét cia bing
chuyén, 3) lam twdong cich am, twdong chin am, twong hdp thu 4m thanh, tudng chin
tuyét, lan can, tay vin lan can, hang rdo bao vé, va thanh chdng, va 4) cac chi tiét ding
cho phuong tién giao théng dudng sit, cac chi tiét dung cho duong ddy dién trén cao,
cac cho tiét dung cho céac thiét bi dién, céc chi tiét dung cho mdi trudng an toan, chi
tiét cdu truc, gia lip may phat quang dién, va céc cuc ngoai trdi clia may didu hoa
khong khi.

Danh sach s tham chiéu

10 tAm thép duge xtt Iy chuyén hoa héa hoc

11 tAm thép
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12 mang pht xir 1y chuyén héa héa hoc
13 vay kim loai
14 sap
15 hop chét kim loai nhém 4A
16 chét lién két silan

17 16p ma
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YEU CAUBAO HO

1. TAm thép duogc xir ly chuyén hoa héa hoc bao gdm: tAm thép ma gdm tim thép va
16p ma phu 1én trén bé mit cua tAm thép; va mang phii xr Iy chuyén héa hoa hoc phu

trén bé mit ctia 16p ma, trong do:

16p ma chtra hop kim k&m chira nhom véi lugng tir 0,05 dén 60% khéi luong va

magie vai lugng tir 0,5 dén 4,0% khbi lugng,

mang phu xtt Iy chuyén héa héa hoc chira nhya flo, nhya nén, vay kim loai, va

hop chét xtr Iy chuyén héa hoa hoc,

nhya nén 13 mét hodc nhiéu loai dugc chon tir nhom chi bao g6m polyuretan,

polyeste, nhya acrylic, nhua epoxy, va polyolefin,

lugng nhya flo trén téng lugng nhya flo va nhya nén 1a 3,0% khdi lugng hoac

cao hon tinh theo nguyén tir flo,

lugng nhya nén trén 100 phin khéi lugng nhya flo trong mang phd xur ly

chuyén héa héa hoc 14 10 phan khéi luong hodc cao hon, va

lugng vay kim loai trong mang pha xir Iy chuyén héa hoa hoc 1a 16n hon 20%

khéi lugng va nhé hon hodic bing 60% khéi Iuong,

vét liéu kim loai l1am vay kim loai 1a mét hodc nhiéu vat liéu kim loai dugc chon
tir nhom chi bao gdbm nhom va hgp kim ctia nhém, sat va hop kim cua sat, dong va hop

kim cta dong, bac, niken, va titan,

hop chat xir Iy chuyén héa hoa hoc 12 mot hodic nhidu hop chét duge chon tir

nhém chi bao gdm hop chat kim loai nhém 4A, molipdat va hop chit kim loai van,

hop chét kim loai nhém 4A 14 hop chét bao gém mét hodc nhiéu kim loai duogc

chon tir nhém chi bao gém Ti, Zr, va Hf, va
hop chit kim loai van 12 hop chét bao gdm mét hodic ca hai kim loai V va Nb.

2. TAm thép dugc xtr 1y chuyén héa hoa hoc theo diém 1, trong d6 mang phu xir ly

chuyén héa héa hoc c6 do day tir 0,5 dén 10pum.
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3. TAm thép dugc xir Iy chuyén hoéa héa hoc theo diém 1 hodc 2, trong d6 lugng nhua
nén trén 100 phan khéi lugng cta nhya flo trong mang phii xir Iy chuyén hoa hoa hoc

12 900 phan khdi lugng hozc thip hon.

4. Tdm thép dwoc xir Iy chuyén héa héa hoc theo diém bét ky trong sb cac diém tir 1

dén 3, trong do:

lwgng hop chét kim loai nhém 4A trong mang phi xir 1y chuyén héa hoa hoc
trén co s¢ mang phi xtt Iy chuyén hoa héa hoc 1a tir 0,005 dén 5,0% khéi lugng v& miit

kim loai nhém 4A.

5. Tdm thép duge xir Iy chuyén hoa héa hoc theo diém bét ky trong sb cac diém tir 1
dén 4, trong d6 mang phu xir 1y chuyén héa héa hoc con chira thém mot hoic ca chét

lién két silan va phosphat.

6. TAm thép dugc xir Iy chuyén héa héa hoc theo diém bét ky trong sb céc diém tir 1

dén 5, trong d6:

tdm thép dugc xir Iy chuyén hoa héa hoc con c6 thém mang phu da dugc xt ly
s0 bd ¢6 chira hop chét phosphat hoic hop chét kim loai van, mang phu xi Iy so bd

dugc phi gitta tAm thép da ma va mang phu xtt 1y chuyén héa hoa hoc,

hop chét phosphat 14 phosphat kim loai hodc phirc hop phosphat, va hop chét
kim loai van 13 oxit, hydroxit, hoic florua chira mot hodc nhiéu kim loai dugc chon tir

nhom bao gém Ti, Zr, Hf, V, Nb, Ta, Mo, va W.

7. TAm thép dugc xir Iy chuyén hoa héa hoc theo diém bat ky tir trong sb cac diém tir 1

dén 6, trong d6 mang phu xtr 1y chuyén héa hoa hoc con chira chit mau.

8. TAm thép duoc xir Iy chuyén héa hoa hoc theo diém bt ky tir trong sb cac diém tir 1

dén 7, trong d6 mang phu xir Iy chuyén hoa héa hoc con chua sap.

9. Phuong phap san xuét tAm thép dugc xir Iy chuyén hoéa héa hoc bao gdm: budce phu
dung dich xtt Iy chuyén héa héa hoc 1én trén 16p ma ciia tAm thép ma; va siy kho dung
dich xir ly chuyén héa héa hoc da phu dé tao ra tAm thép dwoc xir ly chuyén hoa hoa

hoc, trong do:
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16p ma chira hgp kim k&m chira nhdm véi lugng tir 0,05 dén 60% khbi lugng va

magie v6i lugng tir 0,5 dén 4,0% khéi luong,

dung dich xur ly chuyén hoa hoéa hoc chira nhya flo, nhya nén, vay kim loai, va

hop chét xir Iy chuyén hoa hoéa hoc so b,

nhua nén 13 mot hodic nhidu loai dwgc chon tir nhém chi bao g@)m polyuretan,

polyeste, nhya acrylic, nhya epoxy, va polyolefin,

lugng nhya flo trén tdng lwong nhua flo va nhya nén trong dung dich xir ly

chuyén hoa héa hoc 13 3,0% khédi lugng hodic cao hon tinh theo nguyén tir flo,

lrgng nhwa nén trén 100 phin khdi lwong nhya flo trong dung dich x ly

chuyén hoéa héa hoc 13 10 phan khéi lwong hoic cao hon, va

lwong vay kim loai trén lwgng chit rin trong dung dich xir Iy chuyén hoa hoa

hoc 14 16n hon 20% khdi lugng va nhé hon hoic bang 60% khéi luong,

vat liéu kim loai 1am vay kim loai 1a mt hodc nhi€u vat liéu kim loai duoc chon
tr nhém chi bao gom nhém va hop kim ctia nhom, sat va hop kim cua sét, dong va hop

kim ctia dong, bac, niken, va titan,

hop chét xir Iy chuyén héa hoa hoc so bd 12 mot hoic ca hop chit xir ly chuyén
hoéa hoéa hoc va hop chit bién dbi thanh hop chét xir Iy chuyén hoa héa hoc trong dung
dich xtr Iy chuyén héa héa hoc hoic bién dbi thong qua qua trinh siy kho dung dich xu

ly chuyén hoéa héa héa hoc,

hop chét xu ly chuyén héa hoéa hoc 12 médt hodic nhidu hop chét dugc chon tir

nhém chi bao gdm hop chét kim loai nhém 4A, molipdat va thanh phan kim loai van,

hop chét kim lyoe_li nhom 4A 1a hop chét bao g&‘)m mdt hodc nhiéu kim dugc chon

loai ttr nhém chi bao gém Ti, Zr, va Hf, va
hop chét kim loai van 14 hop chit bao gdbm mét hodc ca hai kim loai V va Nb.
10. Phuong phép san xuét tdm thép dugc xir Iy chuyén héa héa hoc theo didm 9, trong

do:
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dung dich xir Iy chuyén hoa hoa hoc chtra nhil teong nhya flo va nhii tvong

nhwa nén,
duodng kinh hat clia nhii tuong nhya flo 13 tir 10 &n 300nm, va
duodng kinh hat clia nhii twong nhwa nén 1a tir 10 dén 100nm.

11. Phuong phap san xut tAm thép dugc xit Iy chuyén héa hoa hoc theo diém 9 hoic
10, trong d6 phwong phép nay con c6 thém buédce xir Iy so bd tAm thép ma véi hop chit
phosphat hodc hop chét kim loai van trudc khi pht dung dich xir 1y chuyén héa héa
hoc, trong d6 hop chét phosphat 13 phosphat kim loai hodc phtrc hgp phosphat va hop
chét kim loai van 1a oxit, hydroxit, hodc florua chtra mot hodc nhiéu kim loai dugc

chon tir nhém bao gém Ti, Zr, Hf, V, Nb, Ta, Mo, va W.

12. Dung dich xtr ly chuyén héa héa hoc chira: nhya flo, nhya nén, vay kim loai, va

hop chit xtr Iy chuyén hoéa hoa hoc so bd, trong d6:

nhua nén 14 mdt hodc nhidu loai dugc chon tr nhém chi bao gém polyuretan,

polyeste, nhua acrylic, nhya epoxy, va polyolefin,

lugng nhuya flo trén téng lugng nhua flo va nhwa nén trong dung dich xt ly

chuyén héa hoéa hoc 1a 3,0% khdi lwong hodc cao hon tinh theo nguyén ti flo,

lugng nhua nén trén 100 phin khéi lugng nhya flo trong dung dich xir ly

chuyén héa hoa hoc 12 10 phin khéi lugng hodc cao hon, va

lugng vay kim loai trén lugng chit rin c6 trong dung dich xi ly chuyén hoa héa

hoc 12 16n hon 20% khdi lugng va nhé hon hozic bing 60% khédi lugng,

vat li¢u kim loai 1am vay kim loai 1a m6t ho#c nhiéu vat liéu kim loai dugc chon
tlr nhém chi bao gdom nh6ém va hgp kim ctia nhom, sat va hgp kim cda sat, dong va hop

kim ctia d0ng, bac, niken, va titan,

hop chit xir 1y chuyén hoa héa hoc so bd 1a mot hodc ca hop chét xtr Iy chuyén
héa héa hoc va hop chit bién ddi thanh hop chét xu ly chuyén héa héa hoc trong dung
dich xtr Iy chuyén héa hoa hoc hoic bién dbi thong qua qué trinh sy kho6 dung dich xr

ly chuyén héa héa héa hoc,
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hop chét xir Iy chuyén héa héa hoc 12 mot hodc nhidu hgp chit duge chon tir

nhém chi bao gom hop chéit kim loai nhom 4A, molipdat va thanh phan kim loai van,

hop chét kim loai nhom 4A 13 hop chét bao gdbm mét hodc nhiéu kim loai dugc

chon tir nhém chi bao gém Ti, Zr, va Hf, va
hop chat kim loai 12 hgp chit bao gdm mot hodc ca hai kim loai V va Nb.
13. Dung dich xit Iy chuyén héa hoa hoc theo diém 12, trong dé:

dung dich xir 1y chuyén héa hoa hoc chira nhii trong nhya flo va nhii tuong
nhua nén,

dwdng kinh hat ctia nhii twong nhwa flo 1a tir 10 dén 300nm, va

dudng kinh hat ctia nhii twong nhwa nén 13 tir 10 dén 100 nm.
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