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M &% 1.401 t/(m*h)$2 & 2] 1.587 t/(m*h).
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Resear ch of rational vertical sintering speed

XU Bin, CHANG Liang-liang, JIANG Tao, GUO Yu-feng, LI Guang-hui, YANG Yong-bin

(School of Resources Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The variation rule of the vertical sintering speed with proceeding of sinter was investigated by studying the air
speed. The results show that the vertical sintering speed changes notably with the proceeding of sintering process. After
ignition and thermal retardation the bed permeability deteriorates and the sintering speed decreases notably because of the
progress of physical chemistry reaction, formation and broaden of combustion zone, and formation of overwet zone. In
about 25 min, the over wet zone vanishes, so the bed permeability meliorates and the speed arises rapidly. According to
the variation rule of the vertical sintering speed, the sintering speed optimization experiment was carried out. Because of
the rationalized distribution of vertical sintering speed with sintering process by changing the pressure. The vertical
sintering speed increases from 20.08 to 21.82 mm/min, and the productivity rate increases from 1.401 to 1.587 t/(m>'h)
keep the yield and tumble index keeping unchanged.
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Tablel Effect of coke powder content on yield and quality of sinter

ERael  KOERY JREE L/ I H RS IDTES FE IR/ GIEES Y
% % kPa /(mm*min~") % % (tm>h™")
43 7 10 15.52 68.22 56.67 1.149
4.6 7 10 15.21 70.60 59.33 1.134
4.9 7 10 14.26 72.99 58.00 1.064
5.2 7 10 14.24 63.56 57.81 0.942




EPE Vi, S O BRI TR 247
R2 KoL EAREY FERREOHE
Table2 Effect of water content on yield and quality of sinter

B a R/ Ko Bedh i/ A FLRE AT B/ Fesm e/ GIEES 0
% % kPa /(mm*min ") % % (tm >h")
4.6 7.3 10 15.06 63.30 53.24 1.007
4.6 7.6 10 16.09 65.39 54.14 1.097
4.6 7.9 10 16.92 65.40 55.50 1.163
4.6 8.2 10 16.84 70.90 57.21 1.198
4.6 8.5 10 20.08 73.26 61.05 1.401
4.6 8.8 10 2242 71.98 59.13 1.298

e BeghiE )k 20.08 mm/min, FHZRECH 1.401
t/(m*h), FESERE R 61.05%, EAHEN 73.26%, F
FRECH 1,401, Koy EBEAREE K, K7 Fmfabnid
A FBEEA. i ILRE RS, K
SHOELE S, R RN A RS, g
GEN R SR RRah R, BRI, Beghi R
PR, &P AR I R AR 5
FrEIERL 8.5%.

SRS S R oR, AT SR S5 5 b8
GEAMET, BAERSEM T EN 4.6%, KoGEh
8.5%. LI ELGE4 0 20.08 mm/min, JihEE A
73.26%, HEiRIE N 61.05%, A RE A 1.401
t/(m*h).
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Fig.1 Variation of instantaneous flux of sintering process at

different negative pressures
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Table3 Effect of negative pressure on yield and quality of sinter
C e/ IKGy 5 H/ e RS Bt %/ e/ GIEES
% % kPa /(mm-min ") % % (tm>h")
4.6 8.5 7 17.31 74.86 59.64 1.245
4.6 8.5 8 18.78 73.92 59.98 1.371
4.6 8.5 9 19.09 72.92 60.41 1.378
4.6 8.5 10 20.08 73.26 61.05 1.401
4.6 8.5 11 20.76 73.31 60.71 1.559
4.6 8.5 12 21.48 69.61 54.13 1.436
R4 REEREMMT R
Table4 Optimization project of sintering speed
ANl e 45 If 1] B it X A7 LS/ kPa
SR 5 5
0~3 min 3~15 min 15~25 min 25~28 min >28 min
1 5 10 12 10 10
2 5 10 12 10 8
3 5 10 12 8 8
o ANFIE G I 18] B (4l X 47T/ kPa
TR
0~3 min 3~12 min 12~22 min 22~25 min 25~28 min >28 min
4 5 10 12 8 8 8
5 5 10 12 8 7 6
6 5 10 11 8 7 6
7 5 10 12 10 8 6
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Table5 Effect of sintering speed optimization project on yield and quality of sinter

Gl % ﬁ;ﬁﬂ%%i@lﬁ/ DIES LIS *'Jﬂﬂf%ll/
(mm'min ) % % (tm ~h)
E e 20.08 73.26 61.05 1.401
MHTTE 1 21.43 76.82 59.35 1.621
Pt IT5% 2 22.54 71.31 58.91 1.590
Pt 5% 3 21.82 73.46 61.00 1.587
R 21.42 73.24 60.80 1.540
RATTE 5 21.51 73.78 60.23 1.558
Pt 7% 6 19.59 71.65 60.36 1.419
Pp 7% 7 19.59 75.77 57.60 1.533

kB e AL /(m3+h1)

=
wn -
=

15 20 25 30 35
TRZE W ] /min
2 FRIReLRE THRAT R T REIEY
BRI E T AL
Fig.2 Variation of instantaneous flux in sintering process of

different sintering speed optimization projects
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m’/h;

c. K2+ HHZEAE 12 min(15 min) A 22 min(25 min)
(1 5% 2 BN A TR 15 67 B8 AR 3 1) T AN A e 4 ik
FRAS 5 1R P A

d. MREEEEEA 0=, fatr ] LA, 5%
FURRLb ML, S RIS, 7R R BT %
S o L e B RO W i T
%3 MR, A1 B 5 i 2R IR A AR [ R 4%
PR, TEE RS H)E i 20.08 $2m %] 21.82 mm/min,
Frn T 8.7%; FIHI A% 1.401 $25%] 1.587 t/(m*h),

HBE T 13.3%.

a. FEMESEIAE R IR, AHETTHT FH JRORIE SE 5 &
RRESHZMY, BAERA R &8N 4.6%, Kar&EN
8.5%. JLIN TR B HE 45y 20.08 mm/min, J 5N
73.26%, HHRIE N 61.05%, A RE A 1.401
t/(m*h).

b. B4 R HEAT, TE P4, AR
Ko KLk, ERRIERT, BHZ RSB
%, BUEM ) TEE, SEUE I TR, R, ke
TV R 1R T P LA B~ AR SRR P 0 g — 2 4
KTEHZT), SBOEEE, Bfbeghm s B
N BEAG LS T RS R R
MR, RHEBH B R, B, bedhid s
HiRTEi =T

C. LML L5, TEREE i i 3 S i3
S SE IR AR (LA A R B B A . LR
JUANBeE AT %2, 75 3 MR i, it
588 55 e G it e B AR R R 4 A0, T B8 45 S e
20.08 #E /% 21.82 mm/min, A &%k 1.401 $25 3
1.587 t/(m*h).
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