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Numerical simulation of the stand in load-reduction sintering process

ZU0 Hai*bin, LIU Zhkengjian, ZHANG Xu, YANG Tianjun, JIANG Hai“bing

School of Metallurgical and Ecological Engineering. University of Science and Technology Beijing: Beijing 100083, China

ABSTRACT Upper sinter cakes could be supported by the stands installed on the pallets and the load of the lower bed was reduced-
As a result the permeability of the lower bed was improved and the sintering velocity increased. moreover the productivity of sintering
was boosted. The thermal stress of the stand was simulated during sintering process with ANSYS software- The results revealed that
during sintering process the middle of the supporting surface and the middle and upper zone of the narrow surface of the stand were
most easily damaged- During discharging. stress concentration occurred at the feet of the stand- When the thickness of the feet was
over 40mm the stand worked safely- The validity of simulation results were proved by the industrial trial of load reduction sintering-
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Fig-1 Force analysis and definition of surfaces
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Table 1 Physical and mechanical parameters of materials
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GPa 10 °K
# - - 217 —
2010 - 473 . _
100 25.1 - - 105
100~200 - 507 — _
200 25.9 206 11.0
200~300 - - B B
300 26.8 — 198 11.5
300~400 - 595 - _
400 28.1 - 189 12.0
400~500 - 666 - _
500 28.9 - 179 12.0
0 B - 165 -
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600~700 - 846 - _
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750~800 - 601 B -
800~850 - 515 - _
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Table 2 Heat transfer coefficient of different surfaces
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Fig-2 Change in temperature at different heights of the sintering

bed
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Fig-3 Temperature distribution of the stand in different sintering stages: (a) time of the highest temperature: (b) time of the burn-through-point

MEIFF AR R, ARBEH F kS
AR 1/ 2 T R SRR IR B e g » (VT S 4
FAdR, K H 822.2°C. MPRBELE T, SO R = IR
JETRER 768.8°C L TS BEAR P b ARSI SO AT
AL SCHEAR TS 3 5 4 S8 4% (o B 4L 2 500 °C
JeAs - B SAR T T SRR i BE AR 2 AR N T
100°C. #fRFE, SR B RE R T T
S 7 N INE R Y R R o puR s I L. S VAR B
B, AR S R RS TR XA R
PERERZIRIK. R 1300 CZiAy iy R H VT S 4%
HOZ TR TR 3, #ABEHT 2ot 2 A i B 3 T =
AESCHEAR N 1 7% T i % L YL P38 28 A0 o5 o R 24, il
I 4 s

1000F —s—0mm —v—-128mm —>— _257 mm
—e——43mm —+—-171mm —e—-300 mm

fa) /s

B4 STHEREmEREZ K
Fig-4 Change in temperature on the narrow surface of the stand

MEHE b 2l (L8, R aaP Bl



5 10 5

EBRE . HEREESIZREERM

- 1301 .

W BT BEE B T, THEE R BN, 2
JEREFR ZAL BB AE e AR Tz i v 21, SCH¥
W AR E e = JT 46 T W (R T ok R
BNT TR R s BRI | 2 M i Y i AT
PRI AR BRI 57 50 BE AR B A - Rl e PRI
THEPT B SCERGD G52 B R ™ 2 7 AR
RURARY 7 B Ah, IS 1), Bl e L A AR
B il BB TS I T EL s Tl R B R e e, S
R LR S BUR

T AN AN |
510.189 s10.189_ |
0,830x10* 0.830x10%
0.166x10° 0.166x10° ‘
0.249x10° 0.249x10°
0.332x10° 0.332x10°
0.415%10* 0415x10° @ |
0.498x10° | 0.498x10° |
0.581x10° | | 0.581x10°
0.664x10° | 0.664x10°
0.724x10° 0.724x10°
P EA ] Z N EE
(a)

2.2 EREASH

AR BEEE B BOTHEARY. ) 73 AT an el S Bros -
B SCHEEARGR I KT AR - FETTH 46
W B STHEAR N S5 R LT ST T T O AL a8 3]
724 MPa; BEE AR TR, S KV D AL B2 i i 12
FISCHEAR A 11 30 % b, 24 R e oty 1) 0k SCHE AR R
1/2 FeArint s SCPEMR P 35 K %5 808 713581 862 MPa-
XTSRRI, R Beai fE R B TR/ X35
W FVERAN, H KR I3 XS 3/ 300 MPa.

AN AN

5 463 5 463
0.988x10° 0.988x10%
0.198x10" 0.198x10° 8 |
0.296x10° 0.296x10”
0.395%10° 0.395x10° i
0.494x10° 0.494x10°8 |
0.593x10°} 0.593x107} i
0.692x10°) 0.692x10°|
quman ‘ 0.790x10° |
0.862x10°8 | 0.862x10

\

A ARV

(b)

Bl S AL BRI 0 A - (a) BB 20 ST 205 (b) SRR I 4

Fig-5 Stress distribution of the stand in different sintering stages: (a) time when the combustion zone passes though the supporting area; (b) time

of the maximum stress
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Fig-6 Change in stress on the supporting surface of the stand

SR SCHETALY ORI I BE55 1 ) Y 7 A an ] 7

B -
L Sy g -7 P pr—r T P Ly
_'r-l—.—
600 F 750
§ 40% 650 £
i =
200+ Jssa
450

0 -0.15 -0.10 005 0 005 0.10 0.5
FErhLLdE /m

Bl 7 SRRSO R SR A

Fig-7 Stress and temperature distribution on the supporting surface

of the stand

HIE 7 LA AR B IA SR T, SO 4%
Wy T B B mr 1581 500 C AL, 4B %
DO PR BB BT, B &8 R, (5
i B TR 248 SRR 350 MPa ZE A I i
Tha ) 750 C UL Al 0L, FERRBR AT 280 S 4% 1H L)
Ja—BURH ) S T O BB AL AR 2540 T iR T R
THERAPIRAS  H b S AP O i LR B A 2 R
ORI CTTE N Ei I 8 - P N VAR L VA R (=E2 S AR B S 3= DAY/



- 1302 . " #® B X # % R

3%

LAAZ A ZRE S Rk BEARE R, T AU 2R BT TR

ESCAERR M T A% T L, BEE BREE R HEAT e KR
PAIVA wes: T 285 FNVPAL IR it PN VN L5 3
AR 1/2 w5 B A A B iR B B Ky 860 MPa
FeAy - SCHEARE TR 038 B die KB 1 1T Ja Bk %0
1 RS 8 PR -

1 000 1 000
—e—3605 —e—450s —a—540s5 —v—0305s

0 005 010 015 020 025 030 °
B /m

B8 SRR J) SR A
Fig-8 Stress and temperature distribution on the narrow surface of

the stand
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Fig- 10 Stress distribution of the stand when the thickness of feet is 40 mm
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