55 45 355 6 W g fl %K Vol. 45, No. 6
2024 4 12 A IRON STEEL VANADIUM TITANIUM December 2024

50 BT (R 4 R I )
HR)E A 5

a1 1 s 2 ) 2 ]
Bad J:ff‘l? E ) ‘7%3 /H%’ ’ g 1![— ’ é{ﬁ’l’% ’ ﬂ; J&i
(1. FEL AW TARRABE, b 28 215 066004; 2. B4 AR AE MR 5T B A FRA R, 1)1 22457E 617000)

OB A L AR LR S A A TRV R A M TR R B, 145 T IX B X Z PG R A ] S 8O
KNS FVE AR B 22 5. IR A BROTT- BT T iy v 5Lad A rh AR I DCRRAE 19 AR AR , I X FEAR S
T Stone 475 . Johnson 47 FNLL A3 70 = i Fie FTASETRY A4 S skt L ST ) e AR P AIGE T IX 0], 25 S .
AT IX e s L s R 2 B A R R e 7 T TSI | BRI J 38 KT | IR BT e LRI, i X AG
S HIT 5 AR T X A ) R W2 T B0 b R SR sl AR T X R R B ER g 9 E 2L, i o HL A B X
FEfE 7t 28 AL 5 3R (] & L, Stone B | Johnson B FIZH A BB 43 HI3E ] T UE TR KT 10%.,
INT 1% F11% ~ 10% BYELHI T80

SRR W HL; A XA B FLAR M s PR DX 2l

RESZ%ES:TG331 CRRFRERD: A X EHS:1004-7638(2024)06—-0184—10
DOI: 10.7513/j.iss1.1004-7638.2024.06.025 FrEFIE (RIRERSS) #RIRHE (OSID) :

Research on the characteristics of cold-rolled deformation zone of thin
strip and the applicability of contact pressure model
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Abstract: In the process of cold rolling of thin strip, the roll will produce different degrees of elastic
flattening, and the different understandings of this phenomenon in each deformation in each deforma-
tion zone theory lead to significant difference in its calculation accuracy and application range. There-
fore, the finite element method is used to analyze the variation law of the characteristics of the deforma-
tion zone in the process of cold rolling of thin strip, and the derivation characteristics, prerequisites and
applicable intervals of the three contact pressure models of Stone total slip, Johnson full elasticity and
combined type are compared and explored. The results show that with the increasing of the elastic flat-
tening degree of the roll, the contour of the deformation zone undergoes arc shape, arc flattening en-
largement, non-arc shape and nearly linear shape, and the occurrence of neutral zone and the increasing
proportion of the deformation zone are the main reasons for the rapid decrease of the actual depression
rate and the rapid increase of the shape coefficient of the deformation zone. By comparing the simu-
lated and theoretical values of the contact pressure curve in the deformation zone, it can be found out

Y #s B H#5:2023-11-30

ESTR LA B RBIAR A I H (E2021203237); Hde s | S5 RIS & BV 450 H (21621002G) .

PEZ AT 2 50, 2000 47 A, 2, Wit MO, 004 A, KO8 35 4 TR B4 kL 48 0 kAN B B 5% T 4E, E-mail:
hziteng1002@163.com,


https://doi.org/10.7513/j.issn.1004-7638.2024.06.025
https://doi.org/10.7513/j.issn.1004-7638.2024.06.025
https://doi.org/10.7513/j.issn.1004-7638.2024.06.025
mailto:hziteng1002@163.com

56

PS4 WPV FLASIE DR A R A i i R PRI - 185 -

that the Stone model, Johnson model and combined model are suitable for rolling conditions where the
pass reduction ratio is greater than 10%, less than 1% and 1% ~ 10%, respectively.

Key words: thin strip cold rolled, deformation zone profile, elastic flattening of rolls, neutral zone, con-

tact pressure
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Fig. 1 Schematic diagram of applied force in the deforma-
tion zone microelement
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distribution in the deformation under Stone model
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Fig. 3 Schematic diagram of force and contact pressure
distribution in the deformation zone under John-
son model
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Fig. 4 Schematic diagram of the force and contact pres-
sure distribution in the deformation zone under the
combined model
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Table 1 Thin strip rolling process parameters
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Fig. 6 The contact profile of the deformation zone under different thicknesses thin strips with reduction ratio
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Fig. 7 The variation of the contact characteristics in deformation zone with thin strip thickness
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Fig. 8 The contact pressure of the deformation zone under different thicknesses thin strips
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Fig. 9 Comparison of the contact arc length from FE simulation and Hitchcock & Johnson models
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Fig. 10 Comparison of critical point of the plastic zone at the inlet from FE simulation and combined model
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Fig. 11 Comparison of contact pressures from FE and three models
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Table 2 Rolling force per unit width from FE simulation and Johnson model & combined model

JEL /mm TR T /% FEHME/N HAETIHS(E/N A TR R IE/% Stone i {H/N StoneAH X% 25/%
20 470.7 4782 1.587 425.0 -9.717
40 995.0 1017.7 2.284 1082.6 8.808
0.075 60 1.540.1 1554.0 0.905 21957 42,572
80 21057 2106.4 0.036 36497 73.326
100 26882 26743 -0.515 5629.7 109.424
20 632.5 645.0 1.975 5522 ~12.693
40 1313.7 1318.1 0.335 1284.0 -2.261
0.1 60 20362 2.009.2 -1.326 2197.0 7.900
80 2790.9 2724.1 -2.394 44057 57.858
100 3572.0 3460.0 -3.136 5889.7 64.884
20 1077.3 1091.4 1.304 1068.5 —0.819
40 2231.0 21123 -5.318 2191.1 -1.787
02 60 35947 32732 -8.945 3690.6 2.666
80 5186.6 45615 -12.053 5203.1 0318
100 6924.8 6011.9 -13.182 76277 10.151
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Fig. 12 Mapping of the three models by the actual reduc-
tion ratio
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