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Process lubrication system optimization and application validation on hot tandem
rolling based on roller consumption control
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Abstract: In order to obtain the optimal strip outlet shape, the optimization model of process lubrication system was established on the basis
of the index of determining the degree of roller consumption, and the roller consumption control experiment was conducted on the 2160 mm
hot tandem mill in order to verify the practical application performance of the optimization method. Then, the transverse distribution of the
pressure between rollers under process lubrication was deeply analyzed, and by comprehensive application of the test mill and theoretical
analysis, the process lubrication technology with roller consumption control as the objective was established to achieve the effect of optimizing
the process lubrication system. The results show that the objective function for evaluating the state of roller consumption decreases from
0.415 to 0. 068, the shape value decreases from 13. 32 to 10. 46, the thermal slip index decreases by 14. 6%, the slip factor decreases by
13.2%, and the roller consumption decreases by 17. 4%. The optimization method proposed is used to control and test the production process
of the hot tandem rolling mill, and the pressure distribution between rollers with a smaller peak value is obtained, which can effectively con-
trol the roller consumption of roller, avoid the slipping phenomenon of the unit, and realize the significant improvement of economic benefits.
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Fig. 1 ~ Control principle diagram of roller consumption
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Fig.2  Optimization flow chart
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Table 1 Parameters of hot tandem rolling mill

AR E /mm 1.5~25
W 9 BE/mm 780~2160
R/ (x10° kg) 42
4EFEHRE/ (%107 kg) 500

I KELHI J1/kN 12800

T RELHI T F kW 1520

FLAL RS R AR AR 7 B/ m 0.45
FLALB W AR R/ (L - min™!) 22

3 I N A %2 RUMELUESH
Table 2 Parameters of emulsion before and after optimization
Xt 2160 mm #GEFLHLAH AT T HAER 5T, 2 etk A=
P I A5 G R 1A R B, ) s R ) PN 5 FE/(L-min) 118 8.3
FLER A St 2, 0 3 4 LRI A A M R AR 4R g/ C 34.6 41.3
ASC T A AR AR B3 A 7 2ok RO R T T I/ % 2.5 3.4
Fx3 ARANEELIENIZEBER
Table 3 Process lubrication results for different frames before and after optimization
NG R
T ki FRRER C(x) MBI 1
1 2 3 4 5 6 7
it aii 0.413 0. 326 0.411 0. 406 0.246 0.211 0. 168 0.415 13.32
R A 0.133 0. 126 0.183 0.195 0. 162 0.210 0.168 0. 068 10. 46
F4 AEVNEALBIEHIIEIRITLE
Table 4 Comparison of indicators for different frames before and after optimization
mﬁu
fehr T -
1 2 3 4 5 6 7
Pk 0. 166 0.242 0.274 0.512 0.562 0. 564 0. 565
E L TE L
thAbs 0. 096 0.203 0.228 0. 403 0.411 0.413 0.414
ek 0.241 0.262 0.236 0.245 0.253 0.257 0.259
T o
thAbls 0.222 0.243 0.256 0.255 0.184 0. 188 0. 189
Pk 6. 142 6.336 5. 468 5.185 4.266 4.266 4.266
TAESRARAE/ (kg - t1) y
KA 4.885 5.025 4.185 4.675 3. 669 3.670 3.670
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Fig. 3 Distribution of pressure between rollers
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