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Pellets

Green Balls Fired Pellet
] Good Quality

Fired Pellet
Bad Quality

O| UG, GiNie O|: By by A CBB4 (P O) e x

Fe a0PNIi W
SiO2+AID3 65%c ONE
AI203 y K D %5%
Na20 y K D %10.60%
K20 y K D %10.06%
TiO2 y K D %10.06%
Mn y K D %10.60%
=) y K D %i0.00%
S 0.04%y Kk D %l
\Y 0.02%y k D %l
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Ud y K D %1i0.06%
a | D%l Basicity

(CaO+MgO)/(Si02+AI203 ) 0.40

N O@o5000 @Ei NOy ¥ N

4%y k D %G AdL B 6%y k D %Ii(GINPH)

Screen Analysis Specification
+16mm 5%max
-16mm,+9mm 85%min
-9mm,+6.35mm 7.00%max
-5mm 5%max

Tumbler test (ASTM)

Tumble index (+6.35 mm) 94.00 % min

Abrasion index (+ 0.6 mm) 5.00 %max
aorNT W

Swelling y K D %20

Compression Strength 250N ¥%.00| ¥ ORE

Porosity 25.00 %ex i O

Reducibility 60%ex Nl O

13



exBlil O OOBAUYMOY Kk DI} O TINBIO R e U R 4F Ul ) Uy By¢c APy WNxJig

z UH x %3 @{ 7 Olp iy2dpayA ;0pde Ay @ AF U8 j OF 0RO 0 BORBUCH Oudv4T NOR B §
va¢ Ay @ NUy WpaTPaysg Py O@d AP N} BeAr B8 %y NA GOmid| Ok %8 %A o
UasUd) NOB %A |} & %A ) IRENDE|! Eibq OextNEjA b1 OextiNE@f %8 %A ) BR1ClU) Ex @
© @%i T 6 WRAD i1 15 743 oROG %iz Apde O A UHYUB| Ay Rf ]

1.3  %c By BAF 08 j%g UA X %l |

Ob.WRgiby OO(d @) by x? N¥% Ovti %%

1, UL Rx HY WE { Fe Sio2 A203 |.10 £ OOF 5%

62.363.2% 1.82.8% 2.630% |y kD%l O

+4 O Ep§ty Kk D %l
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Panoramic view oRMHP/OHP/OBBP

Panoramic view oRMHP/OHP/OBBP

UL WRx A%y {wp

UL RxHRD) {N 2OUI B34 s Uz D) ¥ OB 2O UI B 420U A O £0-80%U L R
y xHA) {WN} Ox Ay R Bx HIALOFerad) §A OB2-64%R 1 |

19



ucpk

(D¢

eUCPb ORGYE(Uz UA x®N R ADI OpAUIRR AN O & TamE i Ui Gnys{CRIR BAU|Rp
EUCDB[3c O0%y wiD%o By k PRUEIUC 84 0Ex %) G| BN OF ¢ OAN3AJ | ¢ | ¢ %O
©o@y ¢ A 00U ) OA ) ¥MEIUTT | ng 2:i07 1 g P wiia ¥0i j1¥4¢|lVeUCr b WED
P NOORIFO) WU gH¢ OOps %BIRWBIE 0D @4y} Ox ARy O& 1, @TET Ui QuEs

z UHx26%) ) {3 O Pgoovu ¥#AUNle U %Ay IR 5 ]

BF Grade Dolomite

20
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1. FeO % 8.0t0 11.0 Sintersize 5mmto 40mm
2. MgO % 2.6t03.0 Meansize 18mmto 21mm
3. Available lime 3.4t06 DTI 70% MIN
(Ca0SiO)%
4, As per BF RDI 30%MAX
Requirement
5. SiO, % 4.8t05.2 +10 mm 65 % min.
6. Al,O3 % 3.0 +40mm 9 % max.
7. Basicity 1.6t02.1 -5mm 6% max.

53



OCEEM|[gYy wi B KE Pay i sbl uikp® 08 § 340 N Ay UAB B ]

At 08 | OgOED O, Yo w

EGOUD {MEEEPLPWED %y EwEJd i3 % EGOULB OOQgal
©OF TeéxlUAy xH¥% AE% %yOhnRemwA OBO6RCP AE% 3y
PpwgdAN; 0@ *NOx@ %@i d RE,JOERG o AYE ONG TPxy %R E
Tt@; N epwed % TO, 0 ©@ AYxl ¥ % @1 z% @ O
Al v %y tB CA@ 1 %l %Ll yGExrk RO RN %yl e Ug R

TiTeG% yUpMhE Y081 dx% BOBICREG {ad { E] Udi

TN O N ONN| %y TOR  P| Ril } BB

exNg.d WAGUE bA¥y# 'Reduction Degradation Index) (z BE d ¥ |

%O 1) OO)RBduciany T 1t @} N ebPwWwE®@ %) agdl zOI 1@ OO
WU @3 Y NDy x OgAisspie®dbRBybl QB iR A | Rk {P PAYydy % Un
P NGN O N Uy wAN|d =% @f Rg OREBGIKROFED APy } OxiA pOd
P B Yyxj Of v¥% PUOx% ¢O Of riaxy Ayl ) R© @ GUFE Ok FE: 34 PTNAU| &3FP|
Of ebPwEgd % agdl ¢gxU0Ry @ %y O060hxU03 i1 d %@ON| ¥

epBig) B OF TxET /F RA @YAB @ 848 ORIL UG /O By Od E @

¥4%, OUA| { BCP iyspd O NONI| Of %% % -3¢ OOd y wU 3%y TH
Va4 Yi¥e OO {BCP ¥Ry Ay ) R ORI @ P B Trdx) %
o %% OUA {BLP 85%bP| y kD% RBi Nj A
UCh Ol {&LP | iapd OgNON|I Of 8UCP % -3e OOd ywU 3%y T
}ORA ¥ %4 8UCP OUA| {BLCP %Ry Ayl ) R ORI @

ePwWEOBWA TnoOxy; 3% eUs gUCH
0@ bPd¥yey 90%b| ykbP¥% Ri Nj Ay 6Rn
ONxSUED{ 8O d B)g | ONxSUCH &y | JOOIN eb by TrOx) % OF RiN| ¥4 pegi
Il 13 RB] x@OPEAY ex[IRgbxb ¥
© by O)ekRYED HNUVEMADAK|P ®||

54



OCp % TadyiO OA O Ox) Ajiy 1B

55




3.4

Ot x ap alu Ovd

O x apl 1} O%@l 1 Y] X X
e bwyEHNO) x Balling‘drums,w 0601 ©@ Aiug ¢
gUgi Uy 60 ¢ PWEAHRORBL BF . b ¢ o@iyh omofy @i
K yUA %gRpuwEs %
AUl § BB
e PWED /&Oexii E
Yl )
P N3%y b3l p X} ¢cA adiu|, 0(6l&H NJA| bl R
OrEAM@U; i | ebleUd N%y b RU} i
¥ eUn
z NOi % 1EQY [{ Ul CRAT N#e @©lyoy: EwA pOy xi RA
Owv.@ e UodA) Ry wybPieBEko
we Al Op U % Ou
%i ®@ dUCI@i U OBE & Og| %% % %AUN|% Un, & UC
oU@ OUY Y4 %AUN| 3% Jg,
0@ N i ¥ YEP N[ % ¢
E|l CNi yT1 xU; HS
1. 8 0e Uh } 80, 1 %i:Tr i UAx OdE@ Tri AwEy
2. 8U0¢ Uh i1 O ¢OikTr i EN ebPwE®@ Of ABbP 3%y
3. 8U0¢ Uh ROAUg %P o OEN e bpwE@ 0@ ROAUg %y
4. 9 Ue Uh i ¥ ¢ OLTYI EN ebPwE@ Of %i % %y
5. 8 Ue Uh EUCP +OMYI EN ebPwkE@ Of &UCbhb 3%y
%O Uy Al OO ebPwED %) ,JeQFDN%LudBUe@hEsPEO) T %
y % RiNgA)@e © GAF Ul | OIN%a % Ex)N O @& 1 [Re y ex bPOJ A BOFD
xT 3 pybU %O Ri N| Aj 6Ba]

e b WEOB WA ¥

Oy xT1|

56

e b WE ¢
¢ Olf

¢ Oli



T 1 N1 Of Oy ®Qe®y 853 Of UyR O RHMD QOxN A]

2. @E0eN byi puOxy GUNE AB|EUDE HE OU HEN YybY, HUAz 61 3%y Uy O3
} Oxi A]

3. PO EUCHE PHP ¥y }OxiA GUHE ONkR CEN P| %cCA| e&UucCb % b0y
{bb| GUHE ONR O %% ¥y ¥4Oy OAl Ril gREO @} &qi %l | O bEDRIl § RE

4. b EUCFE BP Yy }cA @sxpRUEg % d , z x BN | Cby { Ey {3 C
reductionOi A} | gAiRlBz A| %i % %y OAI Of xi Al } N %@id

5 ¢ b wE @Ou#gd ) softening i JOOIN v D% Ril ) 30 @ Otpud ¥4 AUNjEg ap biyg
Ri 1) REgfanukratp 8 %) zxI N Oi clhedivgea |R83 3@yd Al 1 ) |

6. %O ¥%MN pyOOJ © @ YecA AOx byt I JOOIN 3% 4@ AOx By ¢ ¥y Ab Udl
e@balapb ¥ RHEFWERI) B cA AOxD) t¥y 1 JOOIN AOXDy tb| ORI @
bgO@ RE}N| Of xiAiyR |10y BE]

7. GUFE ONR % AJRA P| CUN Of by 00d 3%y RyEE A WAOR AR HA
%y zUOHx% 3 Bild REB]

8. GUFE ONR PAYUN y % JAJPNg © @3%0U Ri IR

3.5 eGPy O b ;1 D

1. DY Tiw At o O O Pid O) { el 1 %y  } Oxi A n¥%xy
RAPDPH y@¥% B Tiwl Ry Rk OFEUUN ¥y %00 pAyUN
zUAx3% RB] EHE Op H% 3% Txi A A¢g@dg
50mgNM3 R BFLgitive } & b A@© B @)2indNM3R &

2. AB b@a) : ARKBAOI 1 @ 0@ £ OkUi AP OQ@u %i}Wxi AN A
e OUI  ieUic BL@N| ¥ e UgABnBBray % Ap i
pOd TiEA ¥y QUN %@N; Of OreUH xR AR U N O %40
@i | pPOx Agpbp Oy H¥% ©00 P OxABEi DAT N
%) }Oxi A zUHx% RE]

3. EGN Tiwi : O ywwuRUy %y O3 83 uoCANEE®@ Wwed d BAd
PCUN Uy {N x3 oCAnRhHRE® Of %Rgwy Od I
Hi @ %y Ui @ Bily RBB] ¢ brED<WNEUR RUED |
OU@%i » OU@W Od Ye¢A Ui@ ORIy %oN| O
{RI| Oy U.A¢d@g RE

3.6 z | © b "45001:2018¢xUpx3: HUHEX © @ b@h) TORN TI yUQ:

57



" oA ofjopalopb xR PINRAI YN % Uo 0% © OA)@4 PEAN) TI N 3% | REris

el @1 %y ORA N%@yARODDgl RO } Ny TO) U 3% z %l
TO; 0 %i %0 %oN| 3 & DAy Rk AR fuad Buee 36 34NN ¢O

Ply NOUN ¥@N| :08)@x1 % byl }KAI pAyd © @ OgOUxbINFAI %aN| %0x Ay O @ x
vy xiCxi ) PINRAI N © @ab@eli z Qi R i x1 b|TNOEN| 34 eUa gxUH } 3aN|

Of PRy xIy %@y RB] { b%}OiA&IQyd Py P| %P B@%yay wi |
NBgw BE]

x B H1 }1IS0®001 AF 08 ) © @1SO 14001 O x } x) PA@AN Ti JUg ONA 34 v Npay
Rk {PP| PAEN % Od @ Af Ul ), Oxid © @ gxjUpjixy, HIFEx © @ bea ) TOBN
Ti jeUx) 3% ovayud % PEODARN, ONN| O O1T 1T e OUId REB]

Qb k1 vyxpeli OH&SMS¥| TGy U Ry

a) Ai, 0 © @RN#b)N %0 R Appdjo@x; bOy EI RBi Ay s wA]|
b) TAEN; uAEN) "w ©@ Uy Al Of %0d

c) UHUPNgx PwAj UN

d) 7 N x, NN, AGNgONya © BT §° uyy y NEQUN

e) Yaxi U OB HOFEx © @@y % Uo o% xURd | © @3%U0U dRE

f) P¥%) @) BuUPEFAE 0 OBTY | hEy ]

58



y Ex @x

GU, G\

41 OOQA x

Od wGiu) } BEEEDO ) PCPARRAPDY| e DY BiONY~ 0BA; AxAy RBDA Ox

GU) wiexab¥|O0) EPQJBARPY| Ay Riz1h $4iARPENORT § Ny widpiRga Cbd AN
%CENP AB®HT | Ny ¥z B@ iR AIz®I ¥~ O&T IRgE OnGEN © @%i Vi YO EprPJA|
}I @B I nO%yTTu] PRA@JT n O%jy & x U j oBieducing Uy | ) O] RBIU) HE
ONRT. WxiBpgi 060%) AR 3| %} & 01PN Bz RAPMig|3%) BGU ) GNE

v NOpuiola Ny xy ]

42  ¥c¢c B 00} Ny 0d

Oy DRE @A} &8 0010 Q@) &Nk 30} EPQ ¥ApIRYKEIU ) Gl OJA U3l UL R
y x #H3¥% b @@ I0¢ %c D) B ]

e AQy U

0 OAx OB} € O ¥c MU NGNe WL L) ¥y} Ox n Ay IR

59



(i) UL R yxHY

(i) Ajy O @aUEdJ HUBA
iy Ei Ui O) {E

(ivy, CUj ExA){E

vy O1ANdA yxH¥%

(vi e£pbPwE®

Wil)  Yai Y

wii) Ol gU| E

(x) FHOB{OHOWI B3y

(X)  ¥xU[YaybW /i )} @%i U

Ut Bx A3 RET by O,Q K (HOTMETAL:iUG T 1@ IR Bx #%C by Pl O @&
Yy Orfid ®F OUGRBR| O (E) GEHe COA ) My N UICP) £ BE x| 1 p i BuwyxQys ]
} OxnAAy RixIRe OAx gRYF Nh ¥%3¥x U6 U &l OTOg, ¢ ¥ NBE O (@@ b GP%b |
66%I YW By OOYRAy CPm%Yp d O a3l ¢ Dy Ay 8] O) { €192 O o) Atd
Ri RE x @6 #OipGrO@SI | Aydip Jasx1b iy Ch i OF ,} N Ay ¢ OF ¢ AgxedK; 0 &

e be WHOBYREIC AgGxDNyp ) OBY Ay & x k BHOKk Ay &R A 10 I wA j34ENU o
P OH xQ o iRd3 ]

ANy O & 19U BHgU B A Coal¢ QO Pu) %D iRy REI by OOGAT A 1340 O A B.iv O%D [
Ol B2iIR@aUI BRNOLPHIGUgues<1¥pby T Oy B OU @ DA ; & 5]U BV BA)
O81%do YA U%RBIHE gBU jOBP ) Rpd OU®RD RHEIPH Oxibly O Uh@Ex IOLT 1
e OURGD{ BT %y} @ O Ul NNSAOR A ) IR ]

CU; Ex AR 3%x1i ¢ ¢ OOy #0IRBJU) ExFQ EPec V¥ % NRROP) O) e x
OO RHED b OJA O86-97% S0 UGB i R0} E x{ Ay E{HED HBOHT 130 Ny@e 1 |
ReH U A ¢ AgxON1 ¥OAT O 3T 7 | 3uodp O Nadvytr NORE ]

O1 A NygeAean RA OByl FOP1 A RG] #de Ur i &(additive) ¥¢ QO Pay %@ IRION A NdxAt %
Mn © @Fe %bufl ! Cby g OO OU R OHE gEll JOYEO x s Un OQa ¥y OybgxO0d
UAORS-32%R,IB) Upyii) pOUGH ANIM DA ) WP §Kk DBE Pe Y33 Oxi A
} kK AP %Ay By 6Ra]

60



i ¥aRo Yy OA) ©%s DRUE QOfu) %O IRKEN b O %KW IRE B0 @A ¥EO N 1@, MO
Ol 7oiREgi )i #0x%y} Ox iGA ) Gk Ofs b N Breducinge A [T E Bi¢ OO %Xy IR ]
O) @ivg =3P OU [} i) @5-30%)0 2} PO i) k) OO0f x) PHAD | VD130 %
URCHYy Bié xk Dpa{N J}T8xOBNMOH ) OOH | BY I JAD J{ B x) 6@ AP 30y U|
%i %P OFDIRGH b e YoxE 1316%%Wsi @y Ty HioRe UB 07 pull gd O UDE x4 ¥ 1 |
Yai x (J595%) O U {¥a® [N Okx 3]k

e bwERD L By AN Of JRIEX AW Q) ¢ OBKNEIY Of {Me b GPD 0B RO} Od
Eup} Ox n Ay RxRGU) &N OA ) Ak Oy Rx HB @Y% @) ¥e U UAxwr | O@Ci
AN TT 1@ iRE P WEAQ BEAN 6 Ril B} OU GBD #3%) @ @ w s O ximtipient fusion)y U @)
Oy {W Y HOPiyy Y UGB Bx HBy )He %3 d %@l n OB IPT %TG B Qras Ol x

s g x O%iN P UHAIAOA ) Ry B3]

H ORFCE gUs WHE EW jJO|E OPN NI n O®FOR @ OBNRRAP % Ox GA ) 6NR OPK %
AL RAUVAG0vg g %Ay REP BB A%YE & O) IGkIIRGD} & OU MEOR i R ]

O| UixtB®di By A @) JRIERIA RHO %1 B4y} Ox e R (PRNGAe UN R g ¥ypdyb 310, )
} N33 OxAADNOYE Ug oAb I R@BONY B @RhiOd oOR ) AAy 1 3] RE

Yt DU ¥l { WA |: €RPR |} 3 Ri¢ OOpry %@ IREU) G Opsi Iy O1%iva0%DBIRE ]
i xWitexB@P O EPO wAy LAY R ]

61



e B v Oe @e N

e AQy U OgbOd z o pbOd EdJabd z|abO OdepbaU
UiBxHYT gUg (07214 0i Uy Nd | A W24 4
@) AR @) Y g E} Ar Oi Uy Ng | OAR 6
BIAY E ohmiee | Y i |0 VNI
OhR)i HZ vy e
§218 2 Ap
ORiRDD
JANOel ¢Nwoi Ndg | %@ 7= 200) AgpUO| gRwo i Ng
=207 ARPUO| @ |ABPUO| |zxy b il |%o
AgpUO| @|zxy Pl zxyp b AgpUO| @
zxyp il zxyp P
Ei Ui OJoRT® Oy G I0gg Oy @) WU|O| gRy Q@EOsOPO | ¢
zxy vl zxy v i 0|0y @y WUOylzxyPii
zx)p Pl

62



Yue A YAF Ul

p; 06d @) by >6PUNBW | | 6N W Z%) @ |y eAf
Fe 61.0% min. Softening Melting range
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UL Rx W g C ¢
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RDI(Reduction
Fe 50-58%
° Degradation Index) <30
FeO 2.10% RI(Reducibility  Index
>65
e b WE @ Sio2 4-6% 5¢ 40 mm Tumbler Index >70
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ALO 2.3% g "9
range:
CaO 9¢13% 1200¢ 1450C
MgO 2¢3%
CRI(Coke Reactivi
Ash 13¢ 15%
S 3¢ 15% Index): 2123
VM(VOLATILE <1 CSR(Coke Strength aft
0
MATTER) 25 ¢ 80| Reduction) > 64
Yat Ya mm
Moisture 5+0.5% M40>80%
S 0.5-0.6% M10<6%
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CaO 38 % min.
A 10 40
AfIO&1 @ |sia 6.5+ 1% ¢
mm
MgO 8.5+ 0.5%
CaO 40.8 £ 1%
Al 10 40
o UM B A | MgO 105+ 0.5% ¢
mm
SiQ 15.50%
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Mn 30% min.
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Total
volume

Shell

Stack cooling plates

Bustle pipe

Casthouse
floor

HOT air stoves e
Skip (dump car)

glast furnace
waste gas

Refractory
Alr
glast furnace

—— N o Iron ore
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Slag drain

67



{KOE 'INPUTS)
Odeafd 0@
%i %L RBx H¥e b yDPUHEOU BP KA OE T, d
CUy ExAJ {E
lron ore, coke
and limestone in
¢ ‘¢ z JECOE
e AQyd cAGg#8 UDEFE
Hot gases 'Hot gases
out out
z1 3 N
Rh&EU) HEE O Cb d ANyUBPXRNE d z
1500 °C
2000 °C
Hot air in Hot air in z }ECE
Molten Molten o
Ian Gut Elag Dut A OBgl e Wbyl PU 'slag)

apoi YoxEi Otk CEMEAl RRBO0TtE CEPOMwD) , @6 n WA J ORiOT j3d Ua
L Eé n{¥ o0 h BABZO R GV & Ofs DU L Bx H¥% b @B UCEANOE N By O On d

LORL g |PASE z x) ©U WO YN U ABi R ]

AguGU) G O ¢ CP b %34 ) HBEYD LRI be Bue A By UDDR @uyeresi | OBui %

YAURH]) e OARBw i RpBAOENY) BRAIBRBW @i BRpg OfCO %y OXiNN i

Cpy { E

N}y { RoBBl) { SRANE]T RQA; ABEBOO BH,) Ut Bx H Hb wd¥xi R bT ¥%3Ud R
y x # ¥ Reduction({ PReduction¥iy T & xReduction¥2B A ) IRy EBps Odg A } O®PN EO(
Pl RgPuBOBi R EW¢ QO psi B Reduction(9001 EGY Rg P k DRy OOPPM) B R
© @{ PReduction¥iT & x Beduction¥RB A j RyHparth O A OByl f© @Dyl HU %it N x £ yOuyi @)U
O) B &%) WNYexabo UAOBA4OJ NG A|ER ORi ANER OR%KiQ®OTAE Q@ REWE )

68



n %Ay IRNUYE Agap wex NIRRT @@z x ) Oi b O1 0@ N Gxad 34|z PN 06 1 x 1
OR-4E®RG i B ]

06 ne<pll (3 UHA OGU) HEU |78 Vo) REwe @i ) woNp PPRAT BRAP& EPD
Ug n %Ay iRF1d B groRud) ©@GUI EARROGU ¥ B)za) %) N} &gy,
GU| RERBRD{ P18-45n%0p| O | Bl U@ O)0@ h&U ) HE IO | Ay iRz
RAPDPUPR BAOXi RH P38 U%AE 3QREQ; {PAi é N R% AED )R On OBRD
HE iGUO) {PQexi@ORA ) IRGBIU) #E O01e@{ P¥yUirado nxip O @ @3¢ Ay By
0) BACE N GxBR |

Agpd U] Qi @pe GgroGy| R NGA( orRigx & § & Oy [Id:

1. i @ yUH j O AOxDy 7

2. HUBIAGU yOHI) O] %0 AN&0 O7%aDi g% UFxOBIHE | © 0
B 5]

{PH U, O glUJYER O %0 gORSID A i b}gexOg OURBA BY cABKN ) BRA By IR ]
{ PQIOT | @R0-24% CAJ) £ OURKE8-20% CQ N, ¥%)4852%, H4-5%, Q0.1-0.3%4 U d X I5 ¥}
i} OApoN200°C¥OdBRi B ]

PO;WO), Dd cAz¥y} OxiGA ) 6l OFRE R 60E@YA % U NB g 6 /RPNy %Ay s A | &2

{

e U %Ay RPSCOARHP ) £ OU¥¢ AOf P34 Ox s AR¢ QO aPTCIOOEgeuPsWE O T w.

E Uy RO j 9N h BO 80+ € sUQUFWD g B OO0 BTy Aa Ay IR ]

HearthOfc %R I IGWi &7t Nx e Owyi @@y ROABg ¢/B] { SiireS!' Cbd AN we b w

z OAx %3y Npyg by NUP Aduic i Ug e Yo NBINd &L g| Blp YR N0y R O
P N%AY Rl #dp ) E NP BUBARHLEO VDT PHUBPANBG SREGT A} ROHUE A
Uk Ex By RE }(Hpd o Ao D) At O OBUUNE U j0@ B8 %Ay iR)E 0OU BIA EHiE uxQ £ jx
HURBUUNE UOUpH Ay iryPli 200 | Bliz OAx %y D) @& ji iHE 9] RAB @M OA
) RFOEUGANDO) } QfS|dA ) B3 ] .



GU,) &N )0 P| CUN

Ferrous burden
and Coke

Water
cooled
Inwall Steel shell

Batter
% Isotherm—

Melting zone._| " Sl
Hot blast in =N
Bustle Main V
Tuyeres Tuyéres |
A=-lron
1 Notch Taphole — ¢
Iron and slag <™ P

refractory lining

2| Stockline

pR—

| Stack Angle
N

.f
2
7
7
7
7

)

@l C| CRg

GU) Gy v EUy UybedE @R io Y0 9B | EP wURNR B} ¢ AgxedNypy OBd) x@ CU|
vaus EB pPRAT Ri R Hparth¥di UHearth O, 0| ©gU) &E06 Ue O eEM ) 343RIA YO} E PO
EwEy Ay iRIIE OBt B CIE@Y BWOEBUI¥d g U W@a %o RGOl @6 1 MeprthO o @
Hearth¥]i U%u O oGpp; OGWNh 54D w R Ci iOGH 1¢ AgxeON) x jSivay 01034 B LiE O OA U

© gt NAW)| e 34y IRJGIU; &N ¥ E A jo{@ wA ;PN ) &R 324 ¢ A e O) TodUw |
AgBNOODIeR pEal © @6 U H U bHughgy 8Dy, G U ) &Nl vaU0o gU ) { T REwA { N
WU IP@ai n %Ay R

UJAXRAOHDI

CENPb ) OBARAEBQ @A)} Rike B (W UPOD U J IY X g3,k P OO | A RA b & R 4),
AUKA | RANEz ki A8)x Oh-TFO | W PhA) RAD &KX o ((EA24) %O ExQi d
OpUI @Ay RBGJ e RERAPOY AP RAESA g OAYEODY ¢ Uy N Ay 0Od
Al &2t NARY c OwAPQOT BT Ay iy 1pT1 3 OAONU) Chute¥ib wA ) B@W)e Un
KAx gObdtB1e 1 i @GOUPwib@ OGg Ul UAD @Ml CAEORONAAYWRA G KOS

70



Ul O@iRxROi ¥ NaWiud wA 1¥:N06i gOa | IWBgUg jwTAA IR ARp A CU K @E N x
Yy NpyaOi By wO @ rRGEND U1 @ipflDyT 1 13%W iR ]

ppppppp

VoS AT

. O SKIP CAR
N E

RH \
UPPER SEAL &)

VALVE

HOPPER

TWO BELL SYSTEM

ROTATING
CHUTE

STOCK LINE

FURNACE

KA EOO | kUABOJo WPFHE O

Bell-Less Top Charging System

K A30i AP R ANz ik A40da UEgA); RAUV A

71



Al RENDO:O6 f¥PAK b wA 13BEIDARNY. ON el Usui @BARE B) OB GwAy U
WU PN D ) A0 p A C UKOG BN KpjoG U ) &l % 0m0 O oG pye U U | argpd U1 @ @ix
Ay REIN%UpUA UM RANDD %01 WReuAy Rippb ) O1Ag RAOMJ AT AxRE
yROO1LPd B " bPégddpd bPdbd
yROO2:pgbg ™~
TExARAOAPOGURAET ¥ |z @B 0 U OBk b wyx iOXR 23%5/6 y NOOR i 3110
i @D |- VigFandppgO Ox ; Rd bd %103 LAYy Biplsi 3% ARG W BEN)
x) Nk B3 b wE@e W x H3IAN 08 1x3C U} Ex{Ag {1E0)i Q&iz UA x ¥y Npyoe Ue Oe N
OALCEDIOP U1 Gaidy R

ONkR Oi @O BN H&(FFCR):

POA&T I 6 U%BNIB U1 @ngRHTcI O Ob dgzHZE § ¥ FRE YR § 3B { wA | ZCaliRi

P N> upReehyy IR0l @W| A@oU| @ DIN%: 06 N0l ) BB O d =GR\l g
b WO OFI0 U @i N A ga KO 7d b b ¢ s@@peO s O b A of %O B RBi) O x #ald %
AN Y

bRy yHOA:

GUy & PRy v&OAOF NGNe YERAR i 6]

U| B@GHIWh BEaz @9 b

8 O%; RHEUWGR P g O

Vi PEOA; B Og Uy |

CUdy Bh@®de Opu b

Vai x DY{ WA (FEDNPJEJ2Z |

¥y HRE AU ONUUNE U yhugee Ao b)Ad Od
HUKEAXQ ER Ed)Uy |

o O@x) UBHOW@BU| RCR¥%
EhgUEBEWGCGAIYhHEEg o Uz Pab

© © N o o M w0 NP

72



Ul P@GCHIWh BUPRY| Bupg Uy {CAGG@EP O3 V8| BWGSHIWHh B 06U GAD) |
As¥y Of | Bg¥It VB h OPY ~ EQ M5 ]

0 O%) RAHUAE OBIRD ©%) RHAELGANTE x O Wg3hN g A§Z:gei 0 Bugk Urbila) & %
Ol OF) AR wcx Dy x O)iP 4 RHABY SO @ | U Oy P PBA BB UIPIO-O| E
O® ) &gt TPlE wE#AY RBDO OAINA %z YR ORMGI08108UIPY UM %Ay R ]

Odb gt %I

U OoRyi oo W | Bl E v |IVAD,: d ]

U U| BAODANGP D31 g U HEG E)RANO B4d) i N¥NO@WAAR i G| ]

U 1 20Ty BIOREPE) @) Ex0; GEY URIUBNG

U Ewsiguipy wkA ORDA ¥EUR) QMBI BEON el UANH T (%) {UAy U
Ay IRg ]

U | 20y Rigowe OAN 1340 T NOB4e  Up UAP p wA ) EUOY &eU| x I]

U EuWERIT ) By bl AN BE @A i 13| Uehutd

0 Ok AlwAAyiN ErydiNaT | N) wd R0 E = A 1p&p@s OFEN Ug ]

Udd OA;:Egk P groE@PEOARZ w3 { Je BN ¥AF Ul 3%y NPIGHE Iy %Ay R DO} RHRER v

xy Gfx| AgelUR" EQ ROT POh s AT YRy B3 ]

c:

CUd) BhoRG Uy GNER O UOYAUzUAx@ Cls CRGLNNOPO OO WE n @My REEOE
ANCUERRO U ©g x Q9 @B NGy x Og N ]
HUKAxQ: By sPROH U KA EG R B ERiR | UgdRe UE w0 rORD| Ay iRD] Hp By xpily
HUBAMNO© BR T PID) B & %) 3eNUx ) Ex; O BYANR B ]
bdoAc bAJIONIUNE U vayERE AR 89D} 8 OENBAP d o Ao bAGEIIEN ¥x 4
Ay iRy NEO#@r.e 0104 @Dy E»® ) NFURGEXR ) Ay REBP PGy R Nd
bg Qfuex JImd| Ay iRf ]
a OBBPGGhYUh EOR ¥ tegW | R CIRIVAUNDAl %y ONGBG Gy h ERAR g WH x %
PR} VWG whA) B ]
e URT J¥NA ) IRgOIh Oy e U™ EQ ,8E RGE YOBO R ]

73



PRy sBR wA| CUN

Ul x g N HOPREDOOJeo Do EMOTAD PRLOLD @) & O 1380 g D ¥ 3@ BuOrf
T ORG 1PT|) Buig By ¥ @gGy) GBNROP Ry xBE) UNG P g |#MexUr Ox n A B U|

{ WAlRYBRIZ) OxpP Ay B WA | 3@PUBDf AT RYE |

AR dA OByl 4 AF 08 1} 8 Oy Tx34D g a}OOUGHRYigi RONRIOUGPGE ;0 B¢ A ¢
P JECRJEJIzB ) c RORBUR B ]

%k xBY{ wWA|CPRJH] OxbPR) Ek1 oBOOBAPYPAQ) £ AP

1 OR Guhepl %i xWPaO¢ O Fai Fib HIib|h evmpay x I Ox3 xwWPT UND G E QF [AH
%OR Ay IR

1 %i %ORVAJ ON3QT §AxICx 1 B #D%i Y28 O %uNU A x ¥4 i) R & JRORSICH x
R@x1 #ppasi UKy ON|Ox iAAdBAly wil YO D RI® T} e ®F UNJON @, e U
ORs0G X N Gy U A x 4813
by Puwx iOf N

1 OdelOOQ| OMk PBAJ U JOIN] R3@d U d EJU Yzl | OC#iR Oy xi RAWy
yRNEH T | B,9301 YUJIBENA) b Oy x i RAG T ] OXRHAT %i03f | | APT Uy
Ap %igs

7 AOR B A U8l o] Pyype Uthh ROG| RRHA @i )

9 POG & b AEnission)O RO, U U4 Ob,|3%i % UHx 3% Opa@ %) ohi LN EBLO
} ePAXN]

ABPOH wx ws

Od AP vk DBWR I RYD{ PAHER A ABddomR OO0y udf U| BRI TP O OE|
OP) %Ay REIRAT I 6 UAPOWBBIOR| ¢ Opd ) R WP |Od cAdRMIA BRP| E U ¥
OP| Ay RGO WOED R OF Ox i oAy Ris ]

Adp @®Od sAGBIT U 3K

BF Ga®y Uptakeh Down Comeh Dust Catchek Ventury Washed ScrubberA Electro Static Precipitatéy

Cleaned BF G#sGasMain
74



44 Odohd €@@@) by <t N3g Ox ) oy

GU; BNROT?P I nOxy aow

Top gas (CO + CO, + N, mostly) = 1 1. Iron bearing burden (iron ore + sinter
(some H, + H,O) + Flue dust + pellet)
2. Coke
Stockline 3. Adqitional flux (as required)
Moisture removal
300°C 3F6203 + CO = 2Fe304 + COg
Fe;04 + CO = 3FeO + CO,
700°C C+ COQ = 2C0O
CaCO3 = Ca0O + CO,
FeO + CO = Fe + CO,
1000°C C + CO, = 2CO
" FeO + C = Fe + CO
1200°C Si0, + 2C = Si + 2CO
% MnO + C = Mn + CO
18000 P,0s + 5C = 2P + 5CO
S+(0)+C=(S)+CO
1500°C 2C + 0, = 2CO
Hgo +C = H2 + CO
Pre-heated air enriched O, Slag
Moisture + Pulverised coal Hot metal
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1 Channelling

1 Scaffolding

1 Hanging

1 Slipping

1 Choking of Hearth
1 Chilling of Hearth
1 Burning of Tuyeres
1
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Coke rush throughap-hole.
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Cold Blast Main
Cold Blast Valve
Mixer Line

Mixer Valve

Hot Blast Valve

Hot Blast Main

Gas Valve

Gas Burner

9. Combustion Chamber
10. Checkers

11. Chimney valve

12. Combustion air fan @
13. Air Damper

14. Pressure Release Valve
15. Column & Grids

Layout of Stoves
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Si  06-08%  sQ  [34¢3%  CO  20¢24%
Mn 0.05-0.10 % ALO; 16¢20 % ca 18¢ 20 %
S 0.050 % max. CaO 34¢ 36 % N, 48¢ 52 %
P 0.050.15 % MgO 8¢ 10 % H, 4¢5 %
C 4¢5% MnO <1%
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Since 1970s, Ladle Furnace has become
increasingly popular for enhancement of shop
productivity

Deoxidation and alloying additions are carried
out at the LF station

LF route is equipped with 3 electrodes, an
alloying chute, a wire feeder and a powder
blowing device as well as facilities for sampling
and temperature and dissolved oxygen
measurement.
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FACTORS HOT ROLLED COLD ROLLED CHARACTERIS
CHARACTERISTICS

Layout Orientation Thematerial characteristics is| Care must be exercised in layout
identical in all directions The grains of the material are

deformed during the rolling
process and stagieformed. The
material will be stronger with the
grain than against the grain.

Price Less Expensive More Expensive

Strength Weaker Stronger
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Weldability Excellent for welding Weldable, but the material will
take on the properties of hot roll
wherever itis welded

Machinability Experiences no warping whel The removal of too many residua|

machined

stresses during machining will
throw the material out of
equilibrium and cause deflection
and wrapping

Dimensional tolerances of
stock

Fair. Deviations from the
stated size are present due tg
surface scale and thermal
shrinkage

Good. It is not as accurate as
ground stock, but better than Hot
Roll.

Surface Finish

Fair to Poor
The surface of the material
will be covered with carbon

scale

Good.
Not as goods ground stock,
but much better than Hot Roll.
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Common Suffixes

G Plain bore

E Internal design

K- Taper bore

W33 Oil groove with hole

Z- Metal seal on one side
ZZ|2Z Metal seal on both side
2RS Soft seal

MB- Machined Brass cage

Internal Clarance: C2ess than normal, G3reater than normal, Ggreater than C3 & G§reater than C4
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Bearing series 6{0)4

544 623 (0)4
223 524 6(0)3 33
213 543 622 23
232 523 B(0)2 23 (0)2
222 542 630 32 22
241 522 B(1)0 22 12
231 16(0)0 41 (o)2
240 323 534 639 31 3 #
230 313 514 819 80 30 31
249 303 533 609 50 20 50
139 239 332 513 638 7(0)4 814 40 10 50
130 248 322 532 628  7(0)3 894 30 39 40 23
(1)23 238 302 512 618 7(0)2 874 &9 29 30 {0)3
1(0)3 EEN 511 G608 (1o 813 59 19 [1:] 12
()22 294 330 510 837 719 893 49 38 49 (0)2
(0)33 1(0)2 293 320 4(2)3 591 627 718 812 39 28 39 10
{0)32 1(1)0 292 329 4(2)2 590 617 708 811 29 18 48 19
Bearing type
NC, NCF
MNF, NFP MNMNF
NJ, NJF, NJP NNG
NP, NPF  NNCF
@ NU,NUH  NNCL
NUP, NUPJ  NNU
o e B0 0 EEE B0 .
(0) 1 2 3 4 5 & 7 8 C N NN QJ
Radial bearings Thrust bearings
Width (B, T) Height (H)
Bzl 1« 1[5 ][ & ] 7 [e] [ [2]
H
T
B o Diameter series

V

Dimension

XXXXX

W
Bearing series Size
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Some Different Edge Shapes and
Symbols for Edge Joints

Bevel-Groove Square-Groove U-Groove
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