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The Relation between Fine Ratio and Particle Size of Sinter Product in

Sinter Cake Sizing Process
Takazo KaAwAGUCHI and Kazuyoshi KURIYAMA

Synopsis :

The breakage process of sinter cake was investigated to find the most efficient sizing method that mini-
mizes the —5mm fraction in crushed cakes. Sinter cakes with various initial sizes were crushed with a
jaw-crusher, shatter and tumble testers to compare the —5mm fines generation processes. The results
showed that the dominant factor that decides the amount of —5 mm fines is the final size of the crushed +5
mm products. Under a specific crushing mode, the —5mm fines mass is decided by the mean particle size
of the residual + 5mm products, independent of the cake strength. The second dominant factor is the
crushing mode and the jaw-crusher yields the least —5mm fines mass among the three crushing modes.
Thus the most efficient process is to crush sinter cake with jaw-crushers to a size which is small enough as
a feed for blast furnaces. The reason why a jaw-crusher yields the least —5mm fines mass was considered
to be due to a volume breakage included in this mode where the applied energy is used for the size reduc-
tion, while the other breakage mode, surface breakage is not preferable to crush sinter cakes because the
size reduction takes place by surface grinding that leads to a high —5 mm fines mass.

Key words : sintering process; particle size; crushing; surface breakage ; volume breakage ; crushing mode;

yield.

1. #& B

PREL RS S 7 0 2 R MEMERE O VBERS 4 —
ARBREBRT ALK THMAERTEY), Rk
DENTOEZThE. 0k, TOERHFE L UH
IMEHEE CEBENTVAEY, IO EBRATEE
DIRH, Bk — FREOM L, BoXBRobEREs
L OWER O EEEE (§) OW BT 2 b D <, BE
K — X OBRCET A0 R, ThEBER T —
FhLOBBEBRRCHLARENBENAE L5 TR
¢, 551070 BEMBEREAH LV L Bbhb.

Bk, BB X ORI T B S RRAT B IS EA
SN BEABENEMR E LT, RETRZOH
KThHDLBEREr—FOHBLENH IR Y, B
b — % O ZEBHEERAT b &0 Z OWHBLR & EA 2 H
BOIBL LS LT HHE VAT bATRS. Ih

S OWFFEAEDITHER D SEE S W mEEICE Y %
HIESO LAY T, 7 —F 0 ORERM T TOEW”
HELFBEL2ELRY, BRMEEE2EL OO T —
FMEEL L FORMUEFEDOEMIHBONED
DLFEs D,

R CREER T — 3 h O REEEREORREIEICES
I COSERW L HEFBLRICE LRGSR L RERK LD
BBIcowTHRITAEEHIL, ERAERLEELAT
Ho THEr — F 2 EESERT HHET TODITHE
DL WIRECHRT A9, K20 TEZEXT- 2.

2. Mg —*HRERER
2.1 EBRAE
2-1-1 BERAE VR

BRERSIGT A TRMNER LML T L7200, 7—
FZefEiEE B X OTBAK, TEEE LB REL

SR 34 10 A 31 Bt FB 4 4F 4 H 10 H5%EH (Received on Oct. 31, 1991 ; Accepted on Apr. 10, 1992)
*  ERSE T (k) SMEHTIIZEAT T (Iron & Steel Research Laboratories, Sumitomo Metal Industries, Ltd., 16-1

Oaza-Sunayama Hasakimachi Kashima-gun Ibaraki pref. 314)

*2 (EREETE ) K RIEMIHT (Advanced Technologies Research Laboratories, Sumitomo Metal Industries, Ltd.)

— 123 —



1078 $ oL M H T8 (1992) T H

W EBR Y ER L7, S OHEMAFEOETES X U
FHBED DD FHEER S ER L 7-.

F—FEREEORL LM BEE R g — 2 2B
FTEE 2.5%~3.7% ICEFEL, HELEML TV IEE
BERGH (72 300 mm) % F V> SE AR TR0 W R
BIE 500 mm O —gE &M TR FITVERE L. Bk
AR EMAELSEHFRICEFET L LI2L 5 T,
FAEAEE AR TR 300 mm BEETEE% 100
mm~700 mm {2, EHAETIEEE 300 mm THINE % 100
mm~400 mm IZEH T 52 L I05k - CTEAEL, SERER
PODOWMLER L CTERBEERMBIV» RRH
34% D= ZABTr—FFHE L. CRHEKS
SUPTHEDEHEEM* Fig. 11205,

T BRI A FIRERS X OB T AH
THEBRTIIa— 7 X8 3.4%, BEEE 300 mm O AL
HV, BIEIZEFBE 500 mm , HE3ERBE 700
mm O—ELRMTHE Yy —F 28L& LIt B,

SBERLIC BV T, BERUEERZS ICRK T A BNIREE
DEERr —F~OEBEWN/N ST B0, HBZem
AV % (FEREIREET 17.0m/min) & %5 & 5 K
L7z, ERERS 1 v CRAEShI— 7 ZRMER©
BN SN ZBOBRAEH (T. Fe=51.1%, SiOs= 4.8%,
A1,0371.7%,Ca0=9.6%,7 ') — # — K »=0.4%) % F\ /.

FBER LRI S N7 BERED 123 — SR E R AR S 2 3R
(RBEAREER ) ABAET B DT, Beflr — BB B
WMEETRETHNEL 25, 2 CFHERER(E
) &R ATERTERET D0, BEEY
% T ol R ER (JIS-M8711-1987) < 1 HEF#%, 5
mm i Cok AR EREY & Beks r — F oftsE & L 72,

LTSRS & o T BRI R OB R D BERE o —
FREBEEY HRD 20 —12T 5 720, SAHIBELRIC T
BAR—-—FLEHVDL L L LIS, BREEOKV FEERE,
5 100 mm #4 (Fig. 1 OB L 0 EE) 2 HIBR L 7-.

2:1-2 HWHEL L OEHF

BERG o — F OB 3 E TR BREE, [OlEia R 38R

300¢

s080 Jw

I00h  300h  500h 700h

300'% %

400\
100 200 300 400

Fig. 1. Size and shape of examined sinter cakes.
(The tops of the triagonal cakes denoted by the
dotted lines were removed before breakage tests.)
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Fig. 2. The schematic descrptions of irregular-
ities on surface of sinter product. (The light parti-
cle (B) has more ups and downs on the surface than
the heavy one (A) on 19-21 mm particle.)
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Table 1. Free carbon content and free CaO
content in sinter fines after shatter test.

Drop times 1 2 3 4
Free C (mass%) 0.31 <0.1 0.1 <0.1
Free CaO (mass%) 0.62 <0.1 <0.1 <0.1

Table 2. — 5mm fines generated at shatter
tests with various hearth materials.
Hearth Steel Sinter particles Sinter
material plate of 20 to 30 mm fines
Fines | Sinter particles 5 5q 1.66 0.41

enerated of 20 to 30 mm
8 Hearth material — 1.09 —
(mass%) | Total 2.59 2.75 0.41
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Fig. 3. Difference in generating — 5 mm fines at
shatter test with and without —5 mm fines in the
starting materials. '

1]
(ID
R

Accumulative -5mm (%)
n
(o]

T

AN Y
>\x

\
O
(o]
o
x

e ratio
S v
A O :
/O/ 1% gé«
/l | | O 3):]:7"0
10620 50 50

Number of revolutions (rev.)

Fig. 4. Accumulative —5 mm fines mass% of cake
sintered with various coke ratio of sinter during
the tumble test.
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Fig. 5. Relation between mean size of +5 mm sin-
ter product and accumulative —5 mm fines mass%
of cake sintered with various coke ratio of sinter
mix at the tumble test.
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Fig. 6. Change in micro porosity and mass of 19~
21 mm particles during the tumble test. (Coke ratio
- of sinter mix = 3.4%)
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Fig. 7. Change in macro porosity, degree of ups
and downs on surface and degree of circularity of
enveloped particle for 13~ 15 mm particles during
the tumble test. (Coke ratio of sinter mix = 3.4%)
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Fig. 8. Effect of crushing mode on the relation

between accumulative —5 mm fines% of sinter cake
and mean size of sinter product.
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Fig. 9. Size distribution of sinter cakes crushed
up to 21 mm for mean particle size with shatter
tester, tumble tester and jaw crusher. (Gaudin-
Schumann plot!?.)
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Fig. 11. Accumulative — 5mm fines mass% of

sinter cake at the shatter test.
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Table 3. Coke ratio in sinter mix and sinter bed
height at No. 2 and No. 3 Kashima Sinter Plants.

Sinter plant No. 2 No. 3

Coke content(mass % ) 3.13 3.33
Bed height{mm) 410 520
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Fig. 13. Relation between reciprocal mean size
1/D of +5 mm sinter product and accumulative —5
mm fines mass% for sinter cakes at Sinter Plant.

(SP) and Blast Furnace (BF) in Kashima steel
works.
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Fig. 14. Comparison of crushing efficiency among
shatter tester, jaw crusher and sizing system at
Kashima No. 2 Sinter Plant.

Table 4. Power of 1st crusher and return fines
ratio for on-strand cooling and off-strand cooling
processes at Wakayama No. 1 Sinter Plant.

Cooling process On-strand Off-strand
Electric current of crushing moter(A) 40 60
Return fine(mass % ) 12.2 15.8
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Fig. 15. Relation between accumulative — 5 mm
fines mass% of sinter cake and height of sinter bed
at keeping mean size of +5 mm sinter product.
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