%38 % %34 Aok X F F R (B KR HAF RKR) Vol.38,No.3
2017 % 3 A Journal of Northeastern University ( Natural Science) Mar. 2017

doi: 10.3969/j. issn. 1005 —3026.2017.03.012

ETHERSSIRHBFAUIXA LI BN REE

MAE, & o, ¥ %, KB
(ARAER2 LR B 5L A b E R E S 0=, 107 T 110819)

i . WA ELAALTIR AT ERE B B T R B H HL D) R AR TR R el f LT
03 R ELTI D BRI S0, Hoh  FLI D) 2R HTEE T 50 A PR T R EUERR 5 5 B3R5 T F B
T ABURE SR F S B0 B A 7 VA 3R AR . FEF ARSIy 28 AR 454 il Xt 1450 mm HAHLEER &
FLPLAL B 0 T A 7538 1 SR PR v 4 2R 88, R R 3 1 AL v . B3 S Bm iy FH 3R W L L
Ty 2B TR 25 AT AR +5% DAY UE W T LA 38 i W8RG 2 AP S I I Rk B T2 1
7 FH 5

X8R RELALHIUIAE  ELHIIAR R 2 A BROT DRI I B

FE S5 ES . TG 335.56 XHERER . A XEHS: 1005 -3026(2017)03 -0361 - 05

Motor Power Model of Cold Rolling Based on Numerical
Integration and Power Loss Test
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Abstract; A new online motor power model was put forward to improve the motor power
calculation accuracy. In the model, the motor power was divided into two parts: rolling power
and mechanical power loss. The rolling power was calculated by the simple finite element
numerical integration method, and the mechanical power loss of the motor was obtained through
field test and the regression method. Based on the proposed test scheme and model structure, the
coefficients of the power loss model were obtained by using the actual test data of a 1 450 mm 5-
stand tandem cold mill. The proposed power model was applied to the 5-stand tandem cold mill.
The application results showed that this model is accurate and the relative error of motor power
prediction is within +5% , which can meet the requirement of online process control and has a
good application prospect.
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Fig. 1 Division of deformation zones for cold rolled strip
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Fig. 2 Flow chart of motor power loss test
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Table 1 Parameter values used in model calculation
Bl TSR TR ELﬁ%‘Ji_E{flz TRAE FLIRMIRE
mm MPa (m-'min" ) mm pm

AH 2.00 55.0 270

1 1.43 127.8 378 425 0.90

2 0.97 142.3 560 425 0.92

3 0. 68 149. 8 800 425 0. 68

4 0.49 152.0 1104 425 0. 64

5 0.40 60.0 1350 425 0.52
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Fig. 3 Rolling pressure distribution along the contact arc
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Table 2 Calculation result of the simple finite element model
Tk e AL AL
: |
e EE o g B G g
i KN @ —— ——
mm mm kKN.m kW
1 0.069 270 1225 9394 64.6 1915
2 0.054 283 11.5 9287 82.7 3632
3 0.044 317 9.6 8760 59.6 3739
4 0.035 366 8.3 8328 42.5 3680
5 0.021 453 6.4 6752 30.4 3218
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Fig. 4 Test results of motor power loss
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Fig. 5 Curve of motor power loss versus speed & force
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Fig. 6 Motor power model accuracy
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