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Cold Strip Shape Estimation Using Plate Vibration Analysis

Yoshitaka HAYASHI, Morio SATTO, Seiji FUjil and Masayuki IsHIDA

Synopsis:

In cold strip mills, strip is usually rolled under longitudinal high tension, where the strip wavy shape is
not visible directly because of the longitudinal elastic deformation.
To detect the strip shape indirectly during rolling, the strip vibration principle has been applied, and

various kinds of shape meters have been developed so far.

To clarify the measuring principle of these

shape meters precisely, the authors carried out the analysis for the strip vibration by solving the differ—

ential equation strictly.

Here transverse tension distribution which corresponds to the implicit strip shape

is perturbed, and the state of strip vibration can be figured out by using perturbation method. As a re-

sult, the relation between the strip vibration and its shape is clarified.

It is concluded that the strip shape

can be estimated through the measured vibration amplitude distribution by applying some restricted outer

force onto the strip.
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Fig. 1. Example of shape defects.
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Fig. 2. Transverse tension distribution of
latent shape defects.
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Fig. 3. Schematic diagram of plate vibration.
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B 2 ROIRE) € — FEHEANCERFET S X 5 7N
whx B ERBROBBCERTH D LohDl. &
hWERBIRER B ORI L ORIETEL S &, bk

i
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1174 & & B 70 g (1984) #9 =

DX 57N EBBACINZ 5 2 Lic X b, BERR
T AEHBEL I A ETCEsE binied. DX
IsA D IEE A FIHE Ui ikEHe, FEEM O+ v 5 4
VTR EFCE, ¥ IEMAc BT TH D
ZEMDL, SBEFHCOIEEA TR S,

C 5

=111}

ik [mm]

S [ mm]

: 2ER/12(1 —2) [kef]
o v v 2R [kgf/ mm?]
TEREIA Dok E X [kef]

P #E [ mm]
R EE e - FE R [—]
CREFTAESE - Vel [—]
PREGIEPIEE  [kef-s/ mm3]
PROKEH AN [ mm]
PR OHRIE [ mm]
THRORFHHMMEE [ mm]
A FEmALE [ mm]

PR OB A FEEEE [ mm]

Yo AT ALE [ mm]

Yii(y) @A mEsH <~ rEKN [—]
ag : £2(kx/a)? [1/mm?]

Bxi : 2V Ak [1/mm2]

S u Rty x>y os

e 1 EE T 2 —x [—]

C:agE [—]

Axi t EHEE  [1/ mmi]

p s 2r/k [kgf-s2/mm?]

v i iROERT Vv vHE [—]

AR [-]

ot HWoErE [kef -s2/mmi]

o () WHMEN S A [kef/mm?]

o¢: WHBFEHES [kef/mm?2]

QA H  [rad/s]

O RIRAWH [rad/s]

wii P OB FIRBH  [rad/s]

X ik

Ly i@k, @umme, JIMmEE, WmEzs,
Ak ¥¥EELIWI, 20 (1979), p. 98

2) PRSI, JIMEE, mEdk: s gle, 18
(1979), p. 510

3) MivERE, RAilfEs, MERES: FHEBHAE
KWE, 17 (1981), p. 825

1) BAZMBAKATRS: £ 83 miHms
(1983 423 H) (%) #- WM (FA1E)

3) whiRzHE: REH, p. 115 (B3]

6) §. TiMOHSENKO: T ¥iRE% (1956), p. 402
[HRNE]

7)) FRE— KEHEHF (CAHE) (1960), p. 191
[E¥EER]

BOEICHIT 2 HMOMEERRE™

I, SEREHIIHRHE 7 » v A, FHEER - B
WoursEbzE, TRoOo#ERL - Bk, FHE & o B
F AR F N F —~ DT R R HEE LT
Wh. DX TeEE R MLT, HEBEEANDRE
BHIERD Z L IERCTHhRTWE, —HRER KT
LI FREFE~ D P& T Battelle’s Columbus Devision
X, 1984 TR 668 2200 5 P ANTRHIIRT
WAL HA L KE O EERED LR L @IER v~
whHh, BACERBLTCWARLASS. LLERD
fh PEEHBE CU L, FHEEECELER - HHRoN 4%,
HEH - ZoffExsiEom 102, LmBIEsmn o 8
* AT (84 2/23, HEF D) ik

229, HLieo TRy, £MEESH 0.9% Lo s
WBRE . B E SMEROE - AEZ L LTHR
Y — FLTWL 72Dy, 4% E SRR~
BB EE eSS,

SRS ks 1T B B R E D HR
BFEBAFEE (HHME) TIRBIRE
g g BRI OWR
® | mEEE | SHPE | e | 78100
1978 | 107,922 ' 6,317 ' 27,753 . 73,852 100

79 119,991 7,149 29,227 83,615 ' 111
| 80 147,064~ 8,067 | 34,807 | 104,190 136
- 81 169,653 | 11,186 43,258 | 115,209 157
82
‘ (e5E) ‘ 182,800 | 12,500 40, 200 130, 100 169

HIFT : FEE BN TIRRA R (REATHETR) 13>
(R S R T2 (BK) BB 2= v - /NEFIER)
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