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Improvement of Accuracy of Mathematical Models for Gauge Set-up in Hot Strip Finishing Mills

Satoshi Koseki, Hiroshi Yosuma and Kunio IsoBe

Synopsis : To improve thickness accuracy in hot rolled strips, accurate mathematical set-up models for estimating rolling loads and
strip speeds in hot finishing mills are investigated. For the set-up models, equations of deformation resistance, and

coefficients of friction are proposed here.

(1)Uniaxial deformation resistance is measured in compression tests.

Dynamic softening, accumulated strain, and

other factors are considered in the equation for deformation resistance.

(2)Coefficients of friction in rolling are estimated from forward slip and distortion of the cross section of hot rolled
specimens. The values estimated by these two methods agree with each other. The coefficient of friction is expressed
as a function of scale thickness and rolling reduction.
These equations were put to an actual operation of hot strip finishing mills in Mizushima Works, and accurately

predicted rolling loads.

As a result, the thickness accuracy in hot rolled strips has been improved.

Key words : hot rolling ; rolling load ; rolling speed ; deformation resistance ; coefficient of friction ; scale.
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Table 1. Conditions of a compression test.
Dimensions of specimens ¢$8mm Xhl2mm
Reduction 0~10mm
Strain rate 0.1, 1, 10, 60s™!
Temperature 700~1200°C
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Fig. 1. Relationship between true strain and para-
meter p at coefficient of friction of 0.3.
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Fig. 2. Effect of true strain on deformation resist-
ance with different strain rates at 850°C.
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Fig. 3. Effect of true strain on deformation resist-
ance with different strain rates at 1100°C.
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parameter and critical strain.
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Fig. 5. Effect of strain rate on deformation resis-
tance at true strain of 0.3, and 1100°C.
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Fig. 6. Relationship between temperature and
strain rate index.
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Fig. 7. Effect of temperature on deformation resist-
ance at true strain of 0.3, and strain rate of
10s™.
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Table 2. Conditions of a hot rolling experiment.

Reduction 20~60%
Rolling temperature 850~1100°C
Rolling speed 0.5m/s
Roll roughness 8umRa

Chilled alloy
No lubricant

Roll material
Lubrication condition

Rolling direction \

Fig. 8. Method for measuring forward slip.

- Specimen
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Fig. 9. Specimen for observing distortion of cross
section induced by rolling.
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Fig. 10. Distortion of cross section after rolling with
209% reduction at 1100°C.
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Fig. 11. Comparison of distortion of cross section
measured by a hot rolling and calculated by
the rigid-plastic FEM.
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Fig. 12. Comparison of coefficients of friction esti-
‘mated from forward slip (¢1) and from
distortion (u2).
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Fig. 13. Effect of rolling temperature on coefficient
of friction with 209 reduction
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Fig. 14. Effect of scale thickness on coefficient of
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Fig. 16. Comparison of calculated and measured
rolling loads at the 7th stand in hot strip
finishing mills.

4., RBZIVADEH

PlED & 5 ok LU0 ERIEPIR, BEEREN 2 =41
WHATS 5 & > FEMELEST— X2 HCT, EEVFTERIT
W, BEKREPRE L, Fig.16izid, Wasiz sl Tt hs
DORZHCTEHE LICEEREPC & FZRAIRTEPMO i #7R
Fo RITL, BEME, SRBEIFLZTCIH#BCT
VAR H I, Pm/ PcOIE#ERZE ¢ #0.08TH b, it
k(c=0.15) SV b R Y EEMED TFTENSEE M LT 5
ECIOREERMWBON, St Eb e, Ry bR MY v
TR IREREE (M 10m P R2E) TRI12umfEE O
_Ediz s,

5. #=

Ry b2 v OREREREEDMN L2 dh 510, Bk

36

HFLEIVOWRELyY b7 v o 322X VR OREER -
D wTRE 21T, LITOMERIG,

(1) BMEERER D 675 6 sLic— O BRI 2 Wit
FEM# R TEEBOREZFEMET 5 2 L2k b, 34
BRI KD 2, TOEBRERL D, 074, OTAaHE
B, RMEDRAMEL L CERILL O TAORME L E %
& L IC BB EREDR 2 1B L 12,

(2) BRI £ ) R P KD, OrowanD [ FLEFE
G TEBEBERPE LI, 2, EERDOMED
Wi DWW H A & WIEIEFEM 2 IV THEE L 10 IRR S L
Oe—HFERLE, ZOBER, Rr—nEXECIRE,
THRIMECRE, FIERFOEBERRIINSSLY, 27—
WEHERORE PRICLTV2bDLEELLNE, 2O
MR © TEBRBEEIER L 72,

D EDoRE T EEEERDRE v + 7 v 75 E
WAZ LT, EERMEOTRRBE ML, 72,
IHIZE S Lo Thy MR v O RERIZREE b KT
W2 DIEHEIRETHER & » #912mial L L 72,

X Bk

1) E.Orowan: Proc. Inst. Mech. Engr., 150 (1943), p.140

2) &M O, BBOHR, KSR, HHEL, mlHE—, FE OF
AL, 23 (1982), p.63

3) ERAEB), HAKEH EMEENT, 8 (1967), p.127

4) EBH E¥MELINT, 9 (1986), p.127

5) WIBRRZE, KH &, BNE—, B, PSS LMH,
70 (1984), p.1392

6) A.Geleji®, TFmBHR | BEBMM TOFH (F), (1964), p.164
[=w 4]

7) &% BB B i, DIWKHZEREDAREMESHXE 46
(1979), p.965

8) 4 IFAE, HEHF—, REPRK, HITASP gk L, 66 (1980),
p.1659

9) #EH th, KFEIESE g5 LW, 67 (1981), p.2000

10) Y.Saito : Trans. ISIJ, 27 (1987), p.419

11) L.H.S.Luong and T.Heijkoop : Wear, 71 (1981), p.93

12) AKK.E.H.AEl-Kalay and L.G.M.Sparling : J.Iron Steel Inst.,
206 (1968), p.152



