5 458 5 104 A X o F R (8 A& HF KR Vol.45,No.10
2024 10 A Journal of Northeastern University ( Natural Science ) Oct. 2024

doi: 10. 12068/j. issn. 1005 — 3026. 2024. 10. 002

ETF TST-LSTM B g ke 25 1 Z iE S T

XNHE, 2HAE, 48, BLEE
(RALKSEZ B AR e TRREpe, L 55 066004)

i B PRAS R P BE SRR S XA I ST R M B, DR LM ST AR A T B At R R R
PE . B TG0 G B — PR AR RN R A2 1 J2 1] (1) 1 4] A O R, 2 10— ST R I e A 4 5 R B a1 I 4%
(time-series transformer—long short-term memory , TST-LSTM )Y . [ AR 750 X AR J6 pft 25 ) 2% A5 28 Fr) 155 i #4350
Sy HEATAL B, 255 LSTM BB ({35, X Be okt 238 UM AT 1 S TN . e 26 P F0M A 8 5 4% 2 1% S 1wl 1%
% 242 W 2% (back propagation neural network, BPNN) A8 | 32 45 ] 4t [1] 9 (support vector regression, SVR) 5
YR S HA1E 12 (long short-term memory , LSTM ) BT [ {5 BL 45 b 47 Lh A . 5 % B, TST-LSTM £ 7 i
TPERERCAS HASE . AR SEBRpesh i B AT 07 FLT0 , S0 0F 1 B 48 7 ik i A 35k

X OHE IR BEPRUZ  E S TRIBIRY ; 1R L] ; el 2 ; AR 25 ) £ A5 R

FES%ES: TF 046.4 XERIRERRD: A MXEHS: 1005-3026(2024)10-1379-07

Air Permeability Prediction of Sinter Layer Based on TST-
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Abstract: In the sintering process, the air permeability of the sinter layer significantly impacts
sinter quality. Therefore, it is essential to construct a model for accurately air permeability
prediction of the sinter layer. Due to the inadequacy of traditional coding-decoding models in
handling time series dependencies, time-series transformer-long short-term memory network
(TST-LSTM) model is proposed. This model leverages the decoding component of the
transformer model and combines the advantages of LSTM to achieve realtime prediction of air
permeability of the sinter layer. Comparative analysis with simulation results from traditional
backpropagation neural network (BPNN), support vector regression (SVR), and long shortterm
memory (LSTM) models demonstrates that TST-LSTM exhibits superior and more stable
prediction performance. The proposed method is validated through simulation predictions based
on actual sintering processes.

Key words: sinter layer; air permeability ; prediction model; attention mechanism; neural network ;
transformer neural network model
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Table 1 Important parameters of sintering process
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PO [ SR 1 Ak (kges™) 3 Frabw/(kges™)
TR 2 best IR (kg-s™) 4 Pet/(ke-s™)
5 TR MR B #5050 % 6 IRA B U 0%
RA K 7 IRA AL T 50 % 8 TR R AR RE T 140 %
9 IR ORIy B 5380 % - -
10 [BIAR 4RI B2/ (m - min™) 11 JURAT RH 23 B/ (m - min™)
12 PRASHLL A E/(m-min™) 13 SRR EE/PC
sl 14 A/ (m? - min™') 15 KALA R/ (m’ - min™)
. 16 B RRHE 17 24T TFEE /%
18 WA /°C 19 BIHRINE ) /kPa
20 BRI 8/ (m® - min™") 21 Beg kL2 B R /mm
22 B RARE - Y iR /o C 23 T AR T 14 £ T /kPa
IR 24 JERARIE P Kl /o C 25 UM TE -1 61 /kPa
26~39 144 JAFE SR EE/°C 40~53 144 XA 1 /kPa
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Table 2 MIC mean values of parameters related to sinter layer air permeability
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Table 3 Comparison of different models for air
permeability prediction of sinter layer
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Fig.8 TST-LSTM prediction results of sinter
layer air permeability
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