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Camber Control Techniques in Plate Rolling

Yuji Tanaka, Kazuo Omori, Takanori Miyake, Katsumi Nishizaki, Masatoshi Inoue,

Sakae Tezuka

Synopsis :

New, unigue measuring and control techniques of plate camber have been developed
and utilized in the plate mill of Mizushima Works. Features of the techniques are as
follows: (1) Plate camber can be measured regardless of sideslipping or turning of a

plate during rolling. (2) Any nonuniform






During rolling, this plate progresses in the positive
direction of the x-axis, while sideslipping and rotating

2 Camber Measurement
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coefficients ay, 2,, . . ., a, of the nth order polynomial  rolling can be faithfully expressed.
¥ = F{x), which expresses plate camber, are calculated. A histogram of measurement errors with the camber
The camber profile thus determined is fully used in meter is shown in Fig. 5, where errors are evaluated by
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screen as guidance to the operator. the figure) per 15 m of plate length. This camber meter
has attained the accuracy as indicated by an average
error value of 0.79 mm and a standard deviation of
An example of measurement results by the camber 2.1 mm.
meter is shown in Fig. 4. In Fig. 4 (a), the measured
value of distance M and its approximated curve are
shown; in Fig. 4 (b), the measured and calculated values
of the camber profile are given. In these figures, M and Camber control of the plate is effected on the basis of
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2.3 Measurement Results

3 Camber Control
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and 6th order polynomials, respectively. Through the aimed wedge (difference in thickness between the right
use of this camber measuring method, bending shapes  and left edges of the plate), which is necessary for cor-
recting the camber, is calculated from the measurement
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Table 2 Rolling conditions in model mill 6.9
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and measured values (steel rolli
(stee ing) where Py Work-side rolling load

by adjusting the model equation depending upon the Pp: Drive-side rolling load

plate width and thickness in the commercial rolling Kw: Work-side mill constant

operation, Kp: Drive-side mill constant

3.1.2 Wedge observation model ,,Bf Ela{ie_wndth| . T S

A e k.

This model is used for observing the wedge during {Work-side gap — drive-side gap)
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Unit rolling

Thickness before rolling: 20 mm force (t/mm}

Thickness after rolling: 16mm eo: &5
Width: 4 600 mm e: 1.0
o: 135
a: 20
& =200 mm
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hy = (e, + e CW)AL6) + /o Pad)
+ e fi(Sa) + esfalHy) ----oomo e 9)
where P, Rolling load difference (Work-side load —
drive-side lcad)
e,~es. Correction coefficient for basic model
equation
fi~f: Basic model portion

(3) Verification of Model Equation
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the measured value, and accuracy in using the  time, the following equation is used for observing the
model for control purposes has satisfactorily been wedge:
ensured,

hdl'= alpdf + azsdr + a3(5 + oy e (12)
3.2 Camber Control Method

where a,~a,: coeflicients
This section concretely describes the method of con- Wedges are observed using this Eq. (12), and the
trolling the camber after the measurement. screwdown position is adjusted depending upon the
First, the measured camber y = F{x), which has deviation from the aimed wedge. Equation (12) is a
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ed into curvature p by the following equation: If the wedge is regulated to the aimed wedge, the plate
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