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(57) Séang ché dé cap dén phuong phép tinh luyén sat néng chay ma ngan ngudn sit ngudi
khong duoc ndu chay ngay ca trong diéu kién ty 18 ngudn st ngudi cao. Trong phuong phép
nay, nguyén liéu phu trg dugc thém vao, va khi oxy héa dugc cung cép, cho ngudn sit ngudi
va gang thoi nong chady dugc chira hodc cap trong thung kiéu 10 chuyén, v sit nong chay
trai qua qua trinh tinh luyén. Trudc qua trinh tinh luyén, ngudn sat ngudi nap trude ma duge
nap cting mot lic vao thung kiéu 16 chuyén trude khi gang théi nong chay duge nap vao
thing kiéu 1o chuyén dwoc nap vé6i lwong khong 16n hon 0,15 1an tong lwong ngudn sit
ngudi nap trudce va lugng nap gang thoi nong chdy, hodc khong duoc nap. Ngudn sit ngudi
thém vao tir dinh 16 ma dugc thém vao tir dinh 16 cua thung kiéu 16 chuyén dugce cAp vao

thing kiéu 16 chuyén trong qua trinh tinh luyén.
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Linh vyc ky thuét dwgc dé cap

Sang ché dé cap dén phuong phap tinh luyén sit néng chdy, va cu thé dén cong nghé
cho phép luong ngudn sét ngudi 16n hon duge sir dung trong qua trinh tinh luyén sat néng
chay chura trong thung kiéu 10 chuyén.

Tinh trang k¥ thuit cia sing ché

Phuong phép luyén thép ma thuc hién qua trinh khtr photpho & giai doan gang thoi
nong chay (sau ddy duoc goi la qua trinh khtr photpho so bd) dé giam ndng do photpho
trong gang thoi néng chay dén moét mic dd nao d6 va sau d6 thyc hién thdi khir cacbon
trong 10 chuyén da dugc phat trién cho dén nay. Trong qué trinh khir photpho so bd nay,
ngudn oxy, nhu oxy dang khi, duoc thém vao gang théi nong chdy cing véi chit trg dung
gbc vi, sao cho ngudn oxy phan tmg v6i cacbon va silic ngoai viéc phan Gng véi photpho
trong gang thoi ndng chdy va nhd d6 nang nhiét do cia gang thdéi néng chdy. Vi cac nhiét
d6 thap hon ¢6 loi vé& mit nhiét dong hoc ddi véi phan g khtr photpho, nhiét do sau khi
xt 1y cia gang thoi néng chay duoc kiém soat & khoang 1300°C dén 1400°C thong qua
viéc bb sung vat liéu 1am mat.

Trong nhimg nam gan day, trén quan diém ngin chin sy nong 1én toan cau, nganh
cong nghiép thép ciing da thiic day nd luc giam khi thai CO» bing cach ct giam muc tidu
thu nhién liéu héa thach. Tai cidc nha may luyén kim tich hgp, gang thoi néng chdy dugc
san xuét bang cach khir quing sit bang cacbon. Viéc san xuét gang thoi néng chay nay can
khoang 500 kg ngudn cacbon trén mdi tin gang thoi néng chéy dé khir quang st va cic qua
trinh khac. Mt khac, viéc san xut thép néng chay st dung nguén st ngudi, nhu phé liéu
sét, 1am nguyén liéu tho trong tinh luyén 10 chuyén khéng yéu cdu ngudn cacbon ma can
thiét dé khtr quang sit. Trong trudng hop ndy, véi nang lugng can thiét d& ndu chay ngudn
sit ngudi duoc tinh dén, thay thé mot tan gang théi nong chay bing mot tAn ngudn sit ngudi
dan dén sy suy giam khoang 1,5 tan khi thai CO,. Do d6, trong phuong phép luyén thép 10
chuyén st dung sét néng chay, viéc tang ty 1é pha tron ngudn sét ngudi dan dén sy suy giam
luong khi thai CO,. O day, sat nong chay dé cép dén gang théi néng chay va ngudn sét
ngudi duoc nau chay.

Nhiét do két thiic ctia qué trinh khtr photpho so bo néi trén 13 khoang 1300 dén
1400°C, 1a nhiét do thép hon diém noéng chdy cua phé lidu st duge st dung lam nguén sét

ngudi. Trong thbi khir photpho so bd, do d6, cacbon chira trong gang thoi néng chay dugc
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khuéch tan vao phan bé mit cla phé lidu sit, sao cho diém néng chay cia phﬁn duogc cacbon
hoéa giam va viéc ndu chay phé liéu sit tién hanh. Do do, thic day su chuyén khdi cacbon
chira trong gang thoi néng chay 1a thiét yéu dé thuc diy viéc nu chay phé liéu sat. Khi
thing ché bién trong d6 qua trinh khir photpho so b duoc thuc hién la ndi rét hodc xe ngu
161, khong chi ¢6 gidi han trong viéc tang téc do chuyén khdi cacbon do khudy yéu ma con
¢6 6ng dugc nhing trong gang thoi néng chay, dat ra nhiing gidi han vé hinh dang va lugng
phé lidu s& duge sir dung. Mat khéc, 16 loai 16 chuyén, ¢ Iy khudy thdi tir déy cao va khong
¢ éng duge nhing, va do d6 c6 1oi trong viéc ndu chay phé ligu.

Vi dy, Tai liéu séng ché 1 @& xuét cong nghé thic day viéc khudy gang thoi nong
chay bén trong 10 chuyén thong qua viéc cung cap khi dugc thdi tir ddy va nhd do thic day
viéc néu chay nguon st ngudi.

Hon nta, Tai liéu sang ché 2 d& xuét phuong phap ma, dé thyc hién qué trinh khir
photpho trén gang thoi nong chay st dung 16 loai 16 chuyén c6 chirc ning théi tir dinh va
ddy, tAt ca hodc mot phan phé liéu dugc thém vao tir dinh 10 dén gang thoi nong chay trong
bude thdi, va thoi diém thém phé liéu s& duge thém vao trong budc thdi duge quy dinh &
trong nira dau ctia khoang thoi gian cia budce thoi.

Danh muc tai liéu trich dén
Tai liéu sang ché

Tai lidu sang ché 1: JP-S63-169318A

Tai liéu sang ché 2: JP-2005-133117A
Ban chét ky thuit ciia sing ché
Van d ky thuat

Tuy nhién, nhiing cong nghé thong thuong nay c6 nhiing vén dé sau.

Nhu dugc mo ta ¢ trén, viée ndu chay phé liéu sit dudi dang ngudn sit ngudi tién
hanh khi ndng d6 cacbon & phan bé mit cua chiing ting 1én va diém néng chay giam do qua
trinh cacbon héa. Trong truong hop ndy, nhiét d6 cuia gang thoéi néng chay cang thap, nong
d6 cacbon trong phan duoc cacbon héa cla bé mat phé lidu sét can cang cao. Do do, qua
trinh cacbon hoa cin thoi gian, vi vAy ndu chay phé liéu sat ton thoi gian. Déc biét, khi nhigt
do cua gang thdi ndng chay gan phé liéu sit da giam xudng dén khoang nhiét d¢ hoa rin
cua gang théi nong chay, qua trinh cacbon hoéa cho dén khi néng do cacbon & 16p bé mit
cta phé lidu sat c6 thé so sanh duoc v6i ndng dd cacbon trong gang thoi néng chay dugce
yéu cau, gy ra sy dinh tré dang ké trong viéc néu chay. Do dé, viéc ting luc khuéy nhu

duoc mb ta trong Tai liéu sang ché 1 it c6 tac dung thiic day viéc nau chdy ngudn sat ngudi.
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Khi ngudn sit ngudi va gang thoi néng chay dugc nap vao 10 chuyén, nhiét do ctia
gang thoi néng chay giam do nhiét cam nhén dwoc ctia ngudn sét ngudi, va nhiét do clia sit
néng chay bén trong 10 duy tri quanh nhiét do hoa rin cua sit nong chay trong khoang thoi
gian cho dén khi ngudn sit ngudi bén trong 16 chay hoan toan trong nira dau cia qua trinh
khtr photpho. Khi ty 1€ pha tron ngudn sat ngudi ting 1én, nhiét do cla sdt néng chay bén
trong 10 duy tri quanh nhiét d§ hoa rin cua sit nong chay trong thoi gian dai hon.

Phuong phap duge md ta trong Tai ligu sang ché 2 ¢6 thé tranh su dinh tré trong viéc
niu chay ngudn sat nguodi do su giam nhiét d cia st néng chay trong nira dau cua qua
trinh khtr photpho. Tuy nhién, c6 lo ngai rang, tri khi duge cép trong nira dau cia bude
thdi, ngudn sit ngudi c6 thé khong tan chay hoan toan trong thoi gian théi va van chua duoc
néu chay. Do d6, luong ngudn sat ngudi c6 thé dugc cp trong thoi gian thdi thyc té bi gisi
han, va ty Ié pha tron nguén sit ngudi duge gioi han ¢ khoang 10%. Thuc té, Tai liéu sang
ché 2 néi ring khi qua trinh khi silic da duge thuc hién st dung thing kiéu 10 chuyén 300
tAn v6i thoi gian thdi duge thiét 1ap thanh 10 dén 12 phut, ty 1€ pha tron gang théi néng chay
thép nhat 12 90,9% (tic 13, ty 1¢ pha tron ngudn sét ngudi 12 9,1%). Trong cic diéu kién ma
ty 1€ pha tron ngudn sit ngudi tang 1én hon nita, lugng ngudn sit ngudi s& dugc cp tir dinh
16 trong nira dau ctia qué trinh khir photpho tré nén qué lon va nhiét do cua sit nong chay
trong nira dau clia qua trinh khir photpho tré nén thap hon. Két qua 13, ngudn sit ngudi van
chua duoc nau chay.

Pi duoc tru tinh theo quan diém clia nhimg truong hop nay, sang ché nham muc
dich d& xuét phuwong phép tinh luyén sat nong chay ngan ngudn sit ngudi khong duoc nau
chay ngay ca trong diéu kién ty 1& pha tron ngudn st ngudi cao, va cling dac biét hiéu qua
cho qué trinh tinh luyén khir photpho st nong chay 1a qua trinh nhiét do thap.

Giai phép k¥ thuét

Phuong phép tinh luyén sat nong chay thu nhét theo sang ché giai quyét mot cach
thusn loi cac van dé duge mo ta & trén 1a phuong phép trong d6 nguyén liéu phu trg dugc
thém vao, va khi oxy hoa dugc cung cép, cho ngudn sat nguoi va gang thoi nong chay duoc
chira hodc cép trong thing kiéu 10 chuyén, va sit nong chay trai qua qud trinh tinh luyén.
Trudc qua trinh tinh luyén, ngudn sit ngudi nap trudc ma duge nap cung mot lic vao thing
kiéu 10 chuyén trudce khi gang thoi nong chay duge nap vao thung kiéu 10 chuyén dugc nap
v6i lugng khong 16n hon 0,15 14n tdng luong ngudn s&t nguoi nap trude va lugng nap gang
thoi néng chay, hodc khong dugc nap. Ngudn st ngudi thém vao tir dinh 16 ma duge thém

vao tir dinh 16 cua thing kiu 16 chuyén dugc cAp vao thung kidu 10 chuyén trong qua trinh
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tinh luyén. Phuong phép tinh luyén sit nong chéy thé nhat theo sang ché c6 thé 14 gii phéap
wru tién khi kich thude dai nhat cua ngudn sit ngudi thém vao tir dinh 10 khong 16n hon 100
mm.

Phuong phép tinh luyén sit néng chay thi hai theo sang ché giai quyét mot cach
thuan loi cac van dé duoc mo ta & trén 1a phuong phép tinh luyén sit néng chdy thi nhét
trong d6 qua trinh tinh luyén 12 qua trinh khr cacbon ctia sat noéng chay. Phuong phap tinh
luyén s&t néng chay thi hai theo sang ché c6 thé 1a giai phap u tién khi qud trinh tinh luyén
1a qua trinh khir cacbon duoc thuc hién véi thung kiu 10 chuyén trong d6 gang théi nong
chay dugc khir photpho truée d6 dugc nap.

Phuong phép tinh luyén sit nong chay thi ba theo sang ché giai quyét mot cach
thuan loi cac van dé duge mo ta & trén 1a phwong phép tinh luyén sit néng chay thir nhét
trong d6 qué trinh tinh luyén 13 qua trinh khtr photpho cua sit néng chay. Phuong phap tinh
luyén sét nong chay thtt ba theo sang ché c6 the 1a giai phap wu tién hon khi mot hogc ca
hai diéu kién sau dugc dap Gng: ndng do cacbon chira trong ngudn sit ngudi thém vao tir
dinh 10 khong thip hon 0,3% khéi luong, va nhiét do cua sét nong chay khi hoan thanh qua
trinh khir photpho khéng thdp hon 1380°C.

Phuong phéap tinh luyén sat néng chay thir tu theo sang ché giai quyét mot cach thuén
loi cac van d& duge mo ta & trén la phuong phap tinh luyén sat nong chay thir nhét trong
dé: qua trinh tinh luyén 12 qué trinh khir photpho-khu cacbon trong d6 bude khir photpho
sit néng chay, budc loai bo xi trung gian, va budc khir cacbon sit néng chay duoc thuc
hién nhu mdt chudi cac quy trinh trong cing mdt thung kidu 10 chuyén; trude bude khir
photpho st néng chay, ngudn sit ngudi nap trude duge nap véi lugng khong 16n hon 0,15
1an tong hugng ngudn sit ngudi nap trude va lugng nap gang thoi nong chay, hodc khong
duge nap; va ngudn st ngudi thém vao tir dinh 10 dugc cap vao thung kiéu 10 chuyén trong
mot hodc ca hai trong sé budc khur photpho st néng chay va bude khir cacbon st nong
chay. Phuong phép tinh luyén sit néng chay thir tu theo sang ché 6 thé 1a giai phap wu tién
hon khi mét hoéc ca hai diéu kién sau duogc dap ung: ndng do cacbon chira trong ngudn sit
ngudi thém vao tir dinh 10 dugc thém vao trong bude khtr photpho sat néng chay khong
thép hon 0,3% khdi lugng, va nhiét do cua sat néng chay khi hoan thanh bude khir photpho
sat néng chay khong thip hon 1380°C.

Hiéu qua dat dugc cua sang ché
Theo sang ché, gi6i han trén dugc thiét 18p cho lugng ngué)n sit ngudi s& dugc nap

trw6e khi bét du qua trinh tinh luyén sit néng chay trong thing kiéu 10 chuyén 12 mét phan
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cua tong luong ngudn sat ngudi (luong tAt ca ngudn sat ngudi) s& duge s dung cho qua
trinh tinh luyén, va nguén sit ngudi dugc thém vao tir dinh 10 ¢ giai doan ma nhiét do cua
st nong chay da ting 1én dit. Do d6, thoi gian ma nhiét d§ ctia sit nong chay duy iri 6 mitc
thdp & giai doan ban d4u cta qué trinh tinh luyén ¢ thé dugc rut ngén, v ngay ca trong
diéu kién ma ty 1& cta lugng tAt ca ngudn sit ngudi véi luong nap gang thoi néng chay tang
1én, su dinh tré trong viéc nau chay nguén sat nguoi co thé duogc ngan chin. Ngay ca trong
trudng hop ma ngudn sit ngudi dugc cap tir dinh 10 ¢ giai doan ma nhiét d6 cua sit nong
chay da ting 1én du, tic la, trong nira sau cua qué trinh thdi, nguén sét nguoi, nhu s&t da
khtr, chtra cacbon véi ty 1§ 0,3% khéi luong hodc cao hon ¢6 diém néng chay thip va tan
chay nhanh chéng so v6i phé liéu va do d6 c6 thé dugc ngan khong duoc nau chay. Hodc
kiém so4t nhiét do sau khi khir photpho & 1380°C hodc cao hon ¢o thé ngan ngudn sit nguoi
khong duoc nau chay.

Mo ta vén tit cac hinh vé

Fig.1 I3 hinh v& mat cét dimg dang gian dd thé hién tong quan vé thing kiéu 10
chuyén dugc st dung theo phuong én cua sang ché.

Fig.2 1a hinh v& dang gian do thé hién ludng qué trinh tinh luyén st néng chay theo
phuong an cua sang ché.

MG ta chi tiét sang ché

Phuong 4n ciia sing ché s& dugc mo t dudi day mot cach cu thé. Cac hinh vE & dang
gian do va c6 thé khac v6i thuc té. Phuong 4n sau minh hoa thiét bi va phuong phap trién
khai ban chat k§ thuat cta sang ché, va khong nham muc dich giéi han két cAu & két clu
duge mo ta dudi day. Nghia 13, ¢6 thé thuc hién nhiéu thay dbi khéc nhau déi véi ban chét
k§ thudt ctuia sang ché trong pham vi k¥ thuat duge mo6 ta trong cac yéu cau bao ho.

Fig.1 1a hinh v€ mit cit dung dang gian dd cua thung kidu 16 chuyén 1 ¢6 chirc ndng
théi tir dinh va d4y dugce stt dung cho phuong phép tinh luyén sit néng chay ctia mot phuong
4n cua sang ché. Fig.2 1a hinh v& dang gian dd thé hién ludng phuong phap cua phuong 4n.

Vi dy, trén Fig.2 (a), trudce tién, phé liéu sit 10 dudi dang nguén sdt ngudi s& duoc
ling dong trudc bén trong 10 duoc nap vao thung kiu 10 chuyén 1 qua méng phé liéu 5.
Sau do, trén Fig.2 (b), gang théi néng chay 11 duoc nap vao thung kiéu 10 chuyén 1 st dung
ndi rét nap 6. Luong ngudn sit ngudi duge nap qua mang phé liéu 5 dugc thiét 1ap thanh
luong khéng 16n hon 0,15 lan téng luong ngudn sat ngudi va luong nap gang thoi néng
chay, hodc ngudn sat ngudi khong dugce nap trudc. Ngudn st ngudi 12 s& dugce cép tr dinh

10 duge chuan bi trong phéu dinh 16 7. Dudi dang ngudn sat ngudi 12 s& dugc cép tir dinh
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10, phé lidu sét véi duong kinh nho (phé ligu roi), phé ligu sét da cat (phé lidu chit nho, phé
liéu vun), cac cuc st da khit nho, v.v. ¢6 thé duge st dung. Diéu mong mudn 14 phé liéu
st, cac cuc sit da khw, v.v. ¢6 kich ¢& dugc xit Iy thanh kich ¢& c6 kich thude dai nhét
khong 16n hon 100 mm (kich ¢& vira v6i hop 6 kich thude bén trong 100 mm x 100 mm
« 100 mm) bing cach cat, nghién, v.v. sao cho chiing c6 thé duge xi ly béng phéu dinh 10
7 va thiét bi van chuyén, nhu bing chuyén.

Trén Fig.2 (c), sau khi gang thoi néng chay dugc nap, khi oxy dugc thdi tir dinh vé
phia sét néng chay 3 qua bng 2 dé thdi tir dinh khi oxy hoa. Khi tro, nhu N2, duge cung cap
duéi dang khi khudy qua 6ng bé 4 duoc lap dat & ddy ctia 10 dé khudy sét néng chay 3. Cac
nguyén lidu phy tro, nhu chit lam néng va chét tao thanh xi, dugc thém vao, va sat nong
chay 3 bén trong thung kiéu 10 chuyén 1 trai qua qua trinh khtr photpho. Nhur 1a khi oxy
héa, ngoai oxy nguyén chét, hdn hop khi oxy va CO; hodc khi tro ¢6 thé duoc st dung.

Trén Fig.2 (c), ngudn st ngudi 12 duoc cAp tir dinh 10 tai thoi diém khi phé lidu 10
da dugc nap qua mang phé liéu 5 tan chay va nhiét d6 ctia sit nong chay bat dau tang 1én
khi qué trinh khtr photpho tién hanh. O day, khi ngudn st nguoi 12, nhu sat da khi, chira
cacbon véity 1€ 0,3% khéi luong hodc cao hon duge st dung, nguén sat ngudi, ngay ca khi
duoc cap trong nira sau ciia qué trinh khir photpho, c6 thé dugc ngin khong duge néu chay.
Ngoai ra khi phé liéu khong chira cacbon hozc ¢6 ham lugng cacbon thap dugc cép tir dinh
10, kiém soat nhiét d6 sau khi khir photpho ctia sét nong chay & 1380°C hodc cao hon ¢6
thé ngan ngudn sit ngudi khong dugc néu chay. Sau khi hoan thanh qua trinh khtr photpho,
thuc hién x4 sit néng chay 3 hodc loai bo xi trung gian cua xi 13 (Fig.2 (d)), va qua trinh
khtr cacbon (Fig.2 (€)) dugc thyc hién. Cling c6 thé cAp ngudn sat ngudi 12 tr dinh 10 trong
qué trinh khir cacbon.

Vi du dugc mé ta ¢ trén da thé hién phuong phép tinh luyén sit néng chay ma nap
va cap ngudn sit ngudi trong qua trinh khtr photpho va sau do thuc hién qua trinh khr
cacbon. Tuy nhién, sang ché ciing c6 thé 4p dung cho qua trinh tinh luyén sét néng chay chi
thuc hién qua trinh khit cacbon mot cach doc 1ap, va cho phuong phép tinh luyén sét néng
chay thuc hién qua trinh khir cacbon trén gang thoi nong chay da dugc khir photpho trude
dé. Sang ché tt nhién c6 thé duoc ap dung cho phuong phap tinh luyén st néng chay chi
thuc hién qua trinh khtr photpho mdt cach doc 1ap. Ngoai ra, loai bo xi trung gian cua xi ¢o
thé duoc thuc hién khi hoan thanh kh silic trong qué trinh khir photpho. Trong truong hop
ma qué trinh tinh luyén theo phuong 4n nay 1a qua trinh khir photpho-khir cacbon trong d6

budc khtr photpho sit néng chay, budc loai bo xi trung gian, va bude khir cacbon sat nong
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chay duoc thuc hién nhu mét chubi cc quy trinh trong cling mot thung kiéu 10 chuyén, thoi
diém thém ngudn st nguoi thém vao tir dinh 16 tir dinh 16 cua thung kiéu 10 chuyén trong
khoang thoi gian duoc goi la théi trong d6 khi oxy hoa dugc cung cép vao 10 trong budc
khtr photpho hogc budc khir cacbon. Nghia 1a, khoang thoi gian sau khi hoan thanh budce
khit photpho cho dén khi vide cung cAp khi oxy hoa tam thoi ding lai va bude khr cacbon
duoc bt dau, va khoang thoi gian trong qué trinh loai bo xi trung gian dugc loai trir.

Nhur d duoc mé ta & trén, phuong phép ciia phuong an nay c6 thé ngan ngudn sat
ngudi khong duge néu chay véi thoi gian qué trinh tinh luyén 1a khoang 10 dén 20 phut 13
thoi gian xu ly thuc té ciia bude khir photpho hogc budce khir cacbon. Vi ngudn sat ngudi
dugc clp tir dinh 10, s6 1an cdp qua mang phé ligu try thanh mot 14n cho mbi 1an nap. Do
d6, dong nguyén liéu khong tré nén phuc tap, thoi gian xtr Iy ciing khong ting qua muc do
viéc cAp bd sung trong qua trinh tinh luyén.

Trong khi vi du dugc mo ta ¢ trén dé dugc md ta dua trén vi du veld chuyén théi tir
dinh va d4y, phuong phéap nay cling ¢ thé duoc s dung dé tinh luyén trong 10 chuyén thoi
tir day oxy ma khong c6 bng thoi tir dinh.

Gang thoi néng chay khong bi gi6i han ¢ gang thoi néng chay duge x4 tir 10 cao.
Sang ché cling c6 thé ap dung khi gang thoi nong chdy 1a gang thoi nong chay thu dugc
bang 16 duc, 10 néu chay cam tmg, 10 hd quang, v.v., hodc la gang théi nong chay thu dugc
béng céch pha tron gang théi néng chay nhu vay v6i gang thoi nong chay dugc xa tir 1o cao.
Vi du thwe hién sang ché
(Vidul)

St dung gang thoi néng chay dugce xa tr 16 cao va ngudn sat ngudi (phé lidu), qua
trinh khir photpho da dugc thyc hign trong 10 chuyén théi tir dinh va day stic chira 330 tan
(v6i khi oxy dugc thdi tir dinh va khi argon dugc théi tir dinh). Lugng gang théi nong chay,
luong ngudn st ngudi duoc cép qua mang phé liéu, va lugng ngudn sit ngudi dugce chp tir
dinh 10 da dugc thay dbi thanh nhidu luong khac nhau. Phé liéu duoc st dung lam nguén
sat ngudi duoc cap qua méang phé lidu, va sit da khut hogc phé liéu da cat duge st dung 1am
ngudn sit ngudi duge thém vao tir dinh 10, voi ngudn st ngudi co ndng do cacbon tir 0,10
dén 0,80% khéi luong. Nhiét do sau khi khir photpho da dugc thay ddi tir 1350 dén 1385°C.
Thoi gian théi trong qué trinh khir photpho 12 thoi gian tinh luyén 1a 11 dén 12 phut. Két

qua dugc thé hién trong Béang 1.
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Trong cac Thir nghi€ém s 1 dén4, thtca phé liéu dudi dang ngudn st ngudi da dugc
nap vao 1o chuyén qua mang phé liéu trude khi gang thoi néng chdy dugc nap, va qué trinh
khtr photpho d& duoc thuc hién. Két qua 13, trong cac didu kién ma lugng phé liéu so véi
lugng nap tong cdng (gang thoi néng chdy + phé lidu) ("ty 18 ngudn sit ngudi" trong cot
"nap trudc" trong Bang 1; sau day dugc goi 1a "ty 18 ngudn sit ngudi") vuot qua 15%, tirc
13, lugng phé liéu dugc nap vao 10 chuyén trudc khi gang thoi néng chay duoc nap vuot
qua 0,15 14n téng lwong nap gang thoi néng chay va lugng nap phé ligu, phé liéu van khong
duogc nau chdy.

Trong cac Thir nghiém s6 5 dén 10, nguon sdt nguoi sé dugc nap qua mang phé liéu
trude khi gang thoi néng chay duge nap da dugce nap voi luong khong 16n hon 15% ty 1€
cua tong lugng ngudn sit ngudi va lugng nap gang thoi nong chay (ty 1€ ngudn st ngudi),
va sau d6 gang théi nong chay dugc nap va qu trinh khur photpho duoc bét dau. Trong qua
trinh khit photpho, st d& khir hogc phé liéu da cat da dugc chp lién tuc tir dinh 16 véi toe do
¢4p trong pham vi tir 5 dén 20 tAn/phut, tir thoi diém khi 30% thoi gian xr 1y duge du tinh
trude cua qua trinh khir photpho trdi qua. Két qua 13, khong con ngudn sit ngudi nado chua
duoc niu chay sau qua trinh khir photpho. Trong cac Thir nghiém sb 5 dén 8, ndng do
cacbon trong ngudn st ngudi duge cp tlr dinh 10 d& dugc thay i tir 0,1% khéi lugng dén
0,8% khéi luong. Két qua la, véi néng do6 cacbon 0,3% khdi lugng hodc cao hon (Sé 7 va
8), ngudn sit ngudi da duoc ngan chin khoi viée khong dugc néu chay ngay ca khi ty 18 tat
ca ngudn sit ngudi cao hon. O day, ty 18 tat ca ngudn sat ngudi 1a ty 18 phan tram cta khéi
luong cua ngudn sat ngudi so voi khéi luong ctia toan bd ngudn st bao gdbm gang thoi néng
chay dugc nap hodc duge cép.

Trong cac Thu nghiém s6 9 va 10, ngudn st ngudi s& dugc nap qua mang phé liéu
truge khi gang thoi nong chay duoc nap dé dugc nap v6i luong khong 16n hon 15% ty 1€
ctia tong lugng ngudn sét nguodi va lugng nap gang thoi néng chay (ty 18 ngudn sat ngudi),
va sau d6 gang théi nong chay dugc nap va qua trinh khir photpho duoc bét dau. Trong qua
trinh khr photpho, phé liéu da cét v6i lugng tuong tmg v6i chénh 1¢ch so voi lwong nap
duoc dy tinh trude cua tat ca nguén st ngudi da dugc cép lién tuc tir dinh 10 véi tbc do cép
tir 5 dén 20 thn/phut, tir thdi diém khi 30% thoi gian xi Iy duge du tinh trude cta qua trinh
khtr photpho trdi qua. Nong do cacbon trong phé ligu da cét 12 0,1% khdi luong. Khi nhiét
6 sau khi khir photpho ctia gang théi néng chay khong thip hon 1380°C (Thir nghiém 56
10), dat dugc su gia ting hon nita trong ty 18 tht ca nguén st nguoi.

(Vidu?2)
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Quié trinh khir photpho da dugc thue hién trong cting cac diéu kién nhu trong Vi du
1. Trong cac Thir nghiém s6 11 dén 13, nguén sét ngudi s& dugc nap qua mang phé liéu
trude khi gang thoi néng chdy duge nap di duge nap voi luong khong 16n hon 15% ty 1€
ctia tong luong ngudn sit ngudi va lugng nap gang thoi nong chay (ty 1€ ngudn sit ngudi),
tiec 13, luong phé lidu s& dugc nap vao 10 chuyén truée khi gang thoi néng chay duoc nap
d4 duoc thiét 14p dé khong 16n hon 0,15 14n tong lwong nap gang thoi néng chay va lugng
nap phé liéu, va sau do gang thoi néng chdy duogc nap va qué trinh khir photpho dugc bt
dau. Trong qua trinh khur photpho, sht da khur da duoc cap lién tyc tir dinh 10 v6i tbc do cép
tir 5 dén 20 tAn/phut, tir thoi diém khi 30% thoi gian xir Iy duge dy tinh trude ctia qua trinh
khtr photpho tréi qua. Néng d6 cacbon trong s&t da khir 12 0,5% khéi lwong. Nhiét do sau
khi khit photpho da duoc kiém sodt & 1350°C. Thoi gian thdi ctia qué trinh khwr photpho 12
thof gian tinh luyén 12 11 dén 12 phit. Do viée thay doi cc kich thude cua sét da khir thanh
cac gia tri khac nhau, da thu dugc két qua dugc thé hién trong Bang 2. Thiét 1ap kich thuéce
i nhét thanh 100 mm hodic nhé hon cho phép sét d khir duge cp on dinh tir dinh 16 ma

khong gy ra ric rdi trong hé théng van chuyén, nhu bang chuyén.
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(Vidu 3)

Sur dung gang théi néng chay dugc xa tr 16 cao va ngudn sit ngudi (phé lidu), qua
trinh khtr cacbon da dugc thue hién trong 10 chuyén théi tir dinh va déy stc chira 330 tan
(v6i khi oxy duge théi tir dinh va khi argon duge théi tir dinh). Luong gang thoi ndng
chay, luong ngudn sit ngudi duge cAp qua mang phé liéu, va luong ngudn sit ngudi dugc
cAp tir dinh 10 d& duoc thay ddi thanh céc gia tri khac nhau. Phé liéu duoc st dung lam
ngudn st ngudi dugc cAp qua méang phé liéu. S#t da khir hoac phé liéu da cat dugc su
dung 1am ngudn st ngudi dugc thém vao tir dinh 10, va da dugc cép lién tuc tir dinh 10 véi
t8¢ do chp tir 5 dén 20 tAn/phut, tir thai diém khi 30% thoi gian xir Iy dugc du tinh trude
cta qua trinh khtr cacbon tr6i qua. Nong d6 cacbon 12 0,10% khéi lwong. Nhiét do sau khi
khtt cacbon 13 1650°C. Thoi gian théi ctia qua trinh khir cacbon 1a thoi gian tinh luyén la
17 dén 18 phut. Két qua dugc thé hién trong Bang 3. Khi sang ché duoc 4p dung, khong

¢6 ngudn sit ngudi nao chua duge nau chay.
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(Vidu4)

St dung gang théi néng chdy duge xa tir 16 cao va ngudn sat nguoi (phé lidu), qua
trinh khtr photpho di duge thyc hién va, sau khi loai bo xi trung gian, thdi khir cacbon da
duoc thyc hién trong 10 chuyén thdi tir dinh va day stre chira 330 tAn (v6i khi oxy dugc thdi
tir dinh va khi argon duoc théi tir dinh). Luong gang thoi nong chay, lugng ngudn st nguodi
duoc cip qua méang phé liéu, va lugng ngudn sat ngudi dugc cap tir dinh 10 da duoc thay
ddi thanh cac gid tri khac nhau. Phé lidu duogc st dung 1am ngudn sat ngudi dugce cap qua
méng phé liéu. Sit da khir hogc phé liéu di cit duge s dung Jam ngudn st ngudi duge
thém vio tir dinh 10, va da duoc cp lién tuc tir dinh 16 v6i te do cép tir S dén 20 tn/phit,
tir thoi diém khi 30% thoi gian xr Iy duge dy tinh trude cua mdi trong s6 qué trinh khir
photpho va qua trinh khir cacbon trdi qua. Nong d6 cacbon 12 0,10 dén 0,32% khbi luong.
Nhiét do sau khi khtt photpho d& duoc thay dbi tir 1350 dén 1380°C. Thoi gian xir ly cua
bude khir photpho 1a bay dén tam phit, va thoi gian xu Iy ciia bude khir cacbon 1a 10 dén

11 phut. Két qua dugce thé hién trong c4c Bang 4-1 va 4-2.
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Khi sang ché dugc ap dung, khong c6 ngudn st ngudi ndo chua duoc nau chay.
Trong cac diéu kién ma ndng do cacbon chira trong nguén sét ngudi duoc cép tr dinh 10
trong théi khix photpho 12 0,3% khdi luong hodc cao hon, hogc nhiét do sau khi khir photpho
khong thip hon 1380°C, tham chi dat duge ty 1€ tt cd ngudn sit ngudi cao hon.

Trong khi céc vi du trong d6 qu4 trinh tinh luyén duoc thuc hién trong thing kiéu 10
chuyén st dung gang thoi nong chay dugc x4 tr 10 cao va ngudn st ngudi (phé lidu v.v.)
da duoc thé hién trong cac Vi du dugc md ta & trén, ngudi ta dé xac nhan réng sang ché
cling ¢6 thé 4p dung khi gang thoi nong chay 1a gang théi néng chay thu duoc bang 10 duc,
10 ndu chay cam tmg, 10 hd quang, v.v., hogc 1a gang thoi nong chay thu dugce béng cach
pha trén gang thdi néng chay nhu vy véi gang thoi nong chay duoc xa tir 10 cao.

Kha nang Gng dung trong cong nghiép

Phuong phép tinh luyén sit néng chdy cua sang ché c6 thé ngan ngudn sit ngudi
khong duoc niu chay ngay ca trong diéu kién ty 16 ngudn sat ngudi cao va nho d6 gop phan
giam khi nha kinh, khién phuong phap nay trd nén hiru dung cho céc myc dich cong nghiép.
Danh séch s6 chi dan

1 Thung kidu 16 chuyén

Ong théi tir dinh diing cho khi oxy hoa
Sét nong chay

2

3

4 Ong b théi tir day
5 Méng phé liéu

6  Noirét nap

7 Phéu dinh 10

10  Phé lidu nap trude

11 Gang thdi ndng chay

12 Ngudn st ngudi thém vao tir dinh 10
13 Xi

16
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YEU CAUBAO HO

1. Phuong phép tinh luyén st néng chay trong d6 nguyén liéu phu trg duge thém vao, va
khi oxy héa dugc cung cap, cho ngudn sit ngudi va gang thoi noéng chay dugc chira hodc
cAp trong thung kiéu 10 chuyén, va sat nong chay trai qua qua trinh tinh luyén,

khéc biét & chd:

truGe qua trinh tinh luyén, ngudn sit ngudi nap trude ma duoc nap mot 14n vao thing
kiéu 10 chuyén truéc khi gang thoi nong chay duge nap vao thung kiéu 10 chuyén duoc nap
v6i lugng khong 16n hon 0,15 14n, ngoai trir 0, tong lugng ngudn sit ngudi nap trudc va
luong nap gang thoi néng chay; va

ngudn st ngudi thém vao tir dinh 10 ma dugc thém vao tir dinh 10 cia thung kiéu 10
chuyén duoc cép vao thing kidu 10 chuyén trong qu4 trinh tinh luyén.
2. Phuong phép tinh luyén sit néng chay theo diém 1, trong d6 kich thude dai nhit cia
ngudn sit ngudi thém vao tir dinh 10 khong 16n hon 100 mm.
3. Phuong phép tinh luyén sét nong chay theo diém 1 hogc diém 2, trong d6 qué trinh tinh
luyén 1a qua trinh khir cacbon cta sat néng chay.
4. Phuong phép tinh luyén sit nong chay theo diém 3, trong d6 qua trinh tinh luyén 1a qua
trinh khtr cacbon dugc thuc hién véi thung kiéu 10 chuyén trong d6 gang thoi néng chay
duoc khir photpho truée d6 duoc nap vao.
5. Phuong phéap tinh luyén sit noéng chay theo didm 1 hodc diém 2, trong d6 qua trinh tinh
luyén 1a qua trinh khtr photpho cua st néng chay.
6. Phuong phép tinh luyén sét néng chay theo diém 5, trong d6 mdt hodc ca hai diéu kién
sau duge dap tmg: nong do cacbon chura trong ngudn sit ngudi thém vao tir dinh 10 khong
thép hon 0,3% khéi lugng, va nhiét do cua sat néng chay khi hoan thanh qua trinh khir
photpho khong thap hon 1380°C.
7. Phuong phép tinh luyén sit nong chay theo diém 1 hodc diém 2, trong d6:

qué trinh tinh luyén 12 qua trinh khit photpho-khir cacbon trong do bude khir photpho
st nong chay, budc loai bo xi trung gian, va bude khir cacbon sit néng chay dugc thuc
hién nhu mét chudi cac quy trinh trong ciing mot thung kiéu 10 chuyén;

trude bude khir photpho st nong chay, ngudn sit ngudi nap trude duge nap véi
luong khong 1én hon 0,15 1an téng lwong ngudn sit ngudi nap trude va lugng nap gang thoi
néng chay, hodc khong duoc nap; va

ngudn st ngudi thém vao tir dinh 16 duoc cép vao thing kiéu 10 chuyén trong mot

17

17/20



50503

hoic c4 hai trong s& budc khir photpho sdt noéng chay va bude khir cacbon st néng chay.
8. Phuong phép tinh luyén sit néng chay theo diém 7, trong d6 mot hodc ca hai diéu kién
sau duge dap tmg: ndng do cacbon chira trong ngudn st ngudi thém vao tir dinh 16 duge
thém vao trong budc khir photpho sat néng chay khong thip hon 0,3% khéi lwong, va nhiét
do cua sit néng chay khi hoan thanh budc khur photpho sit nong chay khong thip hon
1380°C.

18
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FIG. 1
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FIG. 2(d)

FIG. 2(e)
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