Metallurgical Engineering 184 T2, 2024, 11(2), 115-121 Hans )0
Published Online June 2024 in Hans. https://www.hanspub.org/journal/meng
https://doi.org/10.12677/meng.2024.112014

A T — N a1 RE ST

FWAT R, i

Weks H . 20244F5 H22H: #HBEM: 20244F6 H19H: KA HI: 20244F6H29H

=

AH TR T BRI — R KB A R R R R vk Re . B RS AR, BATPRAY
TARFLLAIE— 0T ERARRMB R . SRER, BAFMGHY T UL BERFRET FEREHF
PR RS, RERSIBURET TALO & BRTREMMAD . A& A4 1B ARme /N, B
B TV A= HIpntE. BEG RAALERST A RO THHRA, HEDTRRRAE.

XKiEid
YGHIH, KR4, #iRL, BE

Research on Sintering Performance of
Australian One-Steel Powder Ore

Jie Zhang

Ironmaking Plant, Baoshan Iron & Steel Co. Ltd., Shanghai

Received: May 22", 2024; accepted: Jun. 19", 2024; published: Jun. 29", 2024

Abstract

This study explores the physical and chemical properties of Australian YG powder ore and its per-
formance during sintering. We evaluated the effectiveness of replacing traditional Australian
powder with different proportions of one steel powder through a sintering cup test. The results
showed that replacing FG powder can significantly improve the strength of sintered ore and re-
duce fuel consumption, although this may lead to a slight decrease in Al,03 content in sintered ore.
This substitution has a relatively small overall impact on sintering production and can meet in-
dustrial production standards. The research results provide a new perspective for optimizing the
production of sintered ore and help reduce costs.
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1. —$0% YG B8

— BRI T One Steel 2710725, HU T RIMAGEE X . SEEUH PR, 5 YG B
AT LA b, FG BT 45 MK & BT BT, ARk 59% A, BB Rh A 65%LA [[1].
— B A A I T 2 1 TR

Table 1. The main chemical composition of YG powder ore (%)
= 1 YG MU MEZLERT (%)
nE4 TFe CaO SiO, MgO  Al,O3 S P Mn TiO, K,O Na,O LOI
Bt BG M~ 61.62 0.17 531 0.12 244 0.006 0.112 019 012 0.023 0.022 2.69
FG ¥t 58.59 0.03 5.30 0.06 258 0.032 0.069 056 014 0.028 0.028 7.98
YG #it™ 59.66 0.10 7.03 0.31 203 0.054 0.041 011 020 0.025 0.076 4.62
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Figure 1. XRD pattern of YG powder ore
B 1. YG ## #) XRD Eli&

MADEA RGBSR T VIR BN 1), D& B PP & 2k R R e b 7 #r
HXBEE IR BE TS R o AR WAL L, I BRR S AT LR PR - SR A AN, N
i BRSBTS SESE AN (1K) 1), BRI D BB M AR R SRRl 22 2218 A
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RERR TR T <62 SR G I BOIR FR Bk (plate hematite) £7 75,  HoAT L4 kA & B0 EL L. 17 A vhm) IR
WA TE ) 2 FLEE SR 2(@)FT7R), #0788k IR SR O BOIR AR Bk TR 0, 22
My R AT SR B, RIS I BT, TR R I AR Hh R PR R R g, B 2K
(R as S Ia), (IR 1A SRR BCIR AR, &0 A n] T AR AR RS A T AR S A (n
2(b)~ FEl 2(c)Bm) .
Table 2. Percentage content of each phase in YG powder ore (area, %)
F 2. YGCHU PRUEEN S E(area, %)

A H AT G BEERAT M Fi¥iQ Fil A7 K Fefts

54 35 2 6 2 1

H——hematite, 77%k%"; G——goethite, £%kH"; Ph——plate hematite, HUIRFRELT"; M——magnetite, BT
Q——quartz, fi¥; K——Lkaolinite, =U&4; R——resin, #fg; P——pore, FLiF

Figure 2. Optical micrograph of YG powder ore (reflective 100 )
2.YG M B F BHEB R (K 100%)

2. —#(YG B )ECEL By HIRR 58

—ANR A L e 2 iR I8 (035 3 FToR) 2 F e ) — 40Ky YG M BURIE R . S SR AL LA : 35%
Pk, PKY 53%, H ek 12%. ] 5-20%111 YG ¥t & 4K 5-20% ¥y, SECEE 1(2EHE) 3T ELE (0% YG
WH).

Table 3. Mixing plan for YG proportioning test of steel powder ore and blended ore

3. —ME YGELIRIR AW NI R

m At ficttl fictt2 fic kb3 [t} ficbt5

YG A 0 5 10 15 20

He/Mt 100 95 90 85 80
&it 100 100 100 100 100

2.1. —SRE(YG B )EC & HIRER

RIGTE SiO, = 5.5%. MgO = 1.55%. A=A AKACtE 3.6%- #ilFkiAT 8] 5 min 28 [@ 52 418 T iE47 BRI
HRL —HH (YG Rt )L bR 36 S B A s 1Y) Y G OB 30 20 AR R RS (FoR ™, 03k 4 firos . MORLEE
ME, YCKU 44, YG ¥ H-0.25 mm K& ERHEMI £ 11.7%. H& 4714, bE YG i i
LRG3 n, JRARIE SRR, YRR REF, YG M H—0.25 mm R 2R 7E filk ik FE A g
BAF RGP ERZRIURL L, WA VR A RIS (1A 82 38 K
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Table 4. Permeability of material layer after adjusting water distribution under different proportional structures
4. FEELLEBRTIETERKEIRBESEERL

& £0 B E=1% Wit K3 1% EA RSP
7.00 24.67
7.50 37.91
itk 1 4.1
7.75 42.13
8.00 50.44
7.00 30.60
7.25 35.73
itk 2 44
7.50 36.68
8.00 47.58
7.00 32.78
7.25 35.43
Mttt 3 4.4
7.50 38.27
8.00 42.23
7.00 38.27
7.25 40.13
ittt 4 4.4
7.50 42.31
8.00 45.46
7.00 31.69
7.25 37.70
ekt 5 4.4
7.50 42.35
8.00 44.11

22. B (FG#ME . BG#MA \ YC MR )BRERHIAINL

PRI AR — M AR R A BB SOR A A TEAZ BURLCRLEE KT 0.7 mm),  7EZK B4R T WL B e/ (1 ks
(KLEE/NT 0.2 mm,  —MRFR ARG WL )Rk B CE T A% B0RL 2 11 T BB R, X e Rk 4k SR 7E 4 JIE TR
AW (R RO A B R ARG [2] . SRITTTEE R, MR ER, AR THEMaEEERE, &
R P IRDRLZ T R AR A T B BB N T 0.25 mm)FIZE A (kT 1.00 mm) 2 [a],  BEXESE T
W B HEBURLRTH, X ARG B R B8, 7 B ) L AE VR A R 1 B 431 [3]-[6]

BIGXT =FER(FG ¥ BG ¥l YG M) ECH B HAFATR P o AR5k, WIGTEmE R
=1.7. MgO =1.55%. “EAKELLE 3.6%. HIRIIS ]2 5 min &5 [ @ 244 N 24T BCREAI IR o

X G =R I SR AR A T 1S, BG Bl < YG M < FG Ml XTR.[I-0.25 mm Higf 7 &
Sy 27.55%. 23.33%F1 19.49%. RN AR B HIRLIE 4 Rt SRS AR A ORI, (R R AR AR
WL A BOE AN SEBREL SR AT ISR SRR AR L ORI A R PR A DG . ARV AR 2H i i I
SI-F B3z IR FE A A S, G5 SRR O E A7 % 88 S5 VR 5 AR (R0 A 88 2H Jd AT ik 5L, 4056 5 BT

5 KR =R AT R B TR A BRI R . AERCE BRI K 5 (7.0%~7.5%), kb 14
LR 2 N T +1 mm KRS R, XA+ mm fE SR R A B (RS Bk LR R 4y
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AFELERT T, UK R RIRL AR K, 404 5 for, iR G RUK AR 7.5%LL B, JEERF 1 mm
PR REZR IS AR . MK 26F T, YG AR N FG Bl iOVR A RPR AR X BG Bt 25/, X AT g
L5 DKL T R S R B AR AL RN 9% VR A RDRLE S s BN IBUS 9: YG B8 > FG k3™ > BG
™o FOFR 55 HoRLEE RN AH — B

Table 5. Particle size composition of three dry base mixtures, mass/%
F 5 ZMTERARAVKIBILAR, FRE/%

UE S +5 3~5 1~3 0.5~1 0.25~0.5 -0.25
FG ¥t 16.00 17.22 32.59 8.92 8.05 17.21
BG M- 14.13 13.76 31.56 8.04 10.18 22.33
YG ¥~ 14.66 16.96 32.04 9.01 8.50 18.83

3. —ME (YG)REM L
3.1. —ME (YO )R ABRLEER

—HRTL LRSS IR I (U152 6 FTR) & ki — 80K YG Ml BB 510 AL Ry: 350 i
1, BPIKY 53%, H ek 12%. F 5%~20%01 YG ™ 4K 5-20% 8k, SHECEL 1 4T HAE (0% YG #3).

Table 6. Optimal conditions and sintering indicators under different steel powder ratios
F 6. FEI—MMECLL Z 4 T RIER M RIREIRIR

MeE/%  FERRIKIM %  ESMEREH K FFS/mm/min TI/% Y/% Ptm?h? EC/kgt! R
Bkt 1/0 4.1/7.5 37.91 22.80 62.40 76.40 1.60 59.72 1.02
ECtk 2/5 4.4/7.25 34.24 20.86 61.71 78.93 1.52 63.17 0.96
itk 3/10 4.4/75 39.46 22.60 61.54 77.24 1.63 64.31 1.04
fic bt 4/15 4.4/7.25 38.93 22.72 61.32 77.54 1.65 63.97 1.03
it bk 5/20 4.4/7.25 37.63 22.73 60.76 77.18 1.64 64.73 1.04
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Figure 3. Effect of different proportions of YG powder on sintering process
El 3. NEIECEE YG #u 3k Ehid 2RI #200
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REMRIGTERE R = 1.7, SiO, = 5.5%. MgO = 1.55%%% [ 5E 244 F, #HAT 7 Ak FH B AR S RbK
SRS . @A IRIE AR B T A RIEC L 7 R B S A Ko e g e dn, gk 6 R 3 FR.

f7c 6 I 3 vI1%, BEE YG Bl FCLLifsfin, SR ML ssa A B T, M 62.40% 42|
60.76%, Ht—Lotr, FERMT YC ARFEKAN W& EE S, ERKRERD, BHHGTERS.
FIF R ER AT, 76 1.60 tm °h'~1.65 tm *h ' Z [A(BRACEL 2 &b, 5% YG ¥b™); RN, EABREeA A
.

R SEROAH L, YG M M BN, fibest R R A ST, (HAL S R I, EARRERET: &

3.2. B (FG¥u . BG#A"\. YGCHAKRLERE

PRI, = Fh AT (FG ¥3 . BG ¥ YG Ml )ECH B HAFATH A R ERE,  FHesh i 7E i
% R =17. MgO = 1.55%%5 5 NikAT. it Xt gk i Kt nIfe 3] =Fpn sEnbeds i
bR, W7 6 FE 4 fios.

Table 7. Optimal conditions and sintering indicators under different single ore conditions

F 7. TEBT FHTHRERMT IR
Byt EMOKSI% ESMHEREH K FRS/mm/min T1/% Y/% Ptm>2h?  EClkgt? R
FG¥H™  5.0/7.0 37.11 24.86 60.13  76.43 1.53 75.96 1.05
BG ¥~ 5.0/7.25 35.02 24.16 60.40 7850 1.73 71.62 0.96
YG ¥~ 5.0/6.75 33.57 24.16 57.87 7741 1.60 74.15 1.00
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75.0F
73.5¢
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Figure 4. Comparison of sintering performance of three types of single ores

4. ZFhEAT BOKREE M REXTEE

Hi2 7 RO 4 alfG, = Fhmigheas tEae g A, b BG B iU MEBEZIL T FG Al M YG
T, T YG R HIREE Ry = h i . XS = AR S RER A BE B ARAT, el SR

DOI: 10.12677/meng.2024.112014 120 Ve


https://doi.org/10.12677/meng.2024.112014

RERE, FG WU MILT YG Wi, (HEHMWRMT BG Wi (ERMKLHH S BERE, BG Kl &
1, FG MM IR, ZENIN YG KA, HFMKESEA B B a4 R R , SRR a8 RN &

BELE 5 A R S AT [ Y 95 L A URE 5 J5E KR 45 A -5 A RO [R] PG 45 5 L IR RI PRGE o R0 110
TR AE fo 59 5 BE X IR A o N =R B R BT FG Y A YG Bk & 45 R /K & T BG Kyl 8y
It BG ¥y 1% MUK IR FAEE € 1 L 1 T e PNk T2 BG 0 Ibe 4 s B e T He i
T ¥ o

MEH R AR AR5 AR L SCIR AR LU AL, eSS HLA I R 8 T R MERC U SE0G, (H S 2 ) R 1K
TS, W AMFEL & T AR L Se i . DIk, DUALECH Bl BARC N E 2, i S M PR &
AL ELAN, 5 RIS 1R PO 568 BE R v 107 B S A1 1) [ 4 i

4. #hig

1) W YG B RS e, A TSR, AN, s, TR AR R
Fgeaihy, BRARECH A

2) M YG Bt/ 0.25 mm RLE ELGIE T, AR T hedh R EIRL, besh R R L. B EbE
CEIEPETR, A AR, HARRESE S5 B R AR A e, S b S s B AR

3) BEAEMIRIRH, BGRB8 TR U e, (A i B B AR T RS2 06, ARG
e T AEERC LS o G & A Ry VERE Y S B ORI B BN, O BRHRCAS R A FR R R R e P R AR
I A e
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