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Synopsis :

The multipurpose coating line (MCL) was started in January 1991 at Mizuahima Works.
The products of MCL are thin-film coated steels, and the thickness of the coated film is
3 to 13pm under the wet condition. In case of this thin-film coating by a roll coater, the
precise coating weight control is difficult when using the conventional control model.
Therefore, the authors have developed a new coating Weight control model which can be
given uniform coating weight even during thin-film coating by applying the
elastohydrodynamic lubrication theory. This model can evaluate the apartment
negative gap formed between the pickup roll and the applicator roll with nip pressure,
and has considered almost all the factors that influence the coating weight. After
applying this model to MCL operation, sufficient results for all products have been
obtained. The precise and automatic coating weight control is made possible, and the

operation of MCL is stabilized.
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The multipurpose coating line (MCL) was started in January 1991 at Mizushima Works. The products of MCL are
thin-film coated steels, and the thickness of the coated film is 3 to 13 gm under the wet condition. In case of this thin-film
coating by a roll coater, the precise coating weight control is difficult when using the conventional control model.
Therefore, the authors have developed a new coating weight control model which can be given uniform ceating weight even
during thin-film coating by applying the elastohydrodynamic lubrication theory. This model can evaluate the apparent
negative gap formed between the pickup roll and the applicator roll with nip pressure, and has considered almost all the
factors that influence the coating weight. After applying this model to MCL operation, sufficient results for all products
have been ohtained. The precise and automatic coating weight control is made possible, and the operation of MCL is

stabilized.
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Table 1 Basic specification of MCL
Production capacity 12 500 t/month Process Conting weight
Material coil Galvanized cold or hot rolled Computer controller
e Cuil information Setting value of roll
steel coils \——L——l speed and mp pressure
R . ine
Strip thickness 0.3~2,3mm Electricai speed Instrumenta-
e . - DDC tion DCS
Strip width 700~1 830 mm [T
speed
Product coil
Weight max 25t ASR Nip pressure — —
Outside diameter max 2 000 mm cuntraller vf“’“““’"“‘
. . - -Viscometer
Inside diameter 508 mm., 610 mm Bali e
ADPR| screw +Solution
Line speed ke APC thermometer
Entry section max 120 m/min BUR v
~ti H S A
PI’O-CESS Sel.tl(‘)ﬂ max 100 m/mfn 2 DDC : Direct digital computer
Delivery section max 120 m/min ) - DCS ¢ Digital control system
Coating process 2 coat 2 bake Strip ASK ' Automatic speed regulator
i = ADPC ! Automatic pressure control
Coater type 2 rolls coater 53M 1 Stepping moter
N T PUR @ Pick-up roll
Oven type Circulated hot air jet APR - Applicator roll
Cooler type Air cooler BUR : Back-up roll
L/C @ Load cell
Fig. 3 Schematic illustration of roll ceater and coating
weight control system
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Table 2 Feature of MCL products and depth profile model

Products Antifingerprint steel Antifingerprint steel Self-lubricant steel sheet | Thin organic composite
sheet (organic type) sheet {inorganic type) resin steel sheet
Features Antifingerprint Antifingerprint Lubrication for press Anticorrosion
Anticorrosion Anticorrasion Anticorrosion
Resistance to organic
solvent
Uses Electric appiiance Electric appliance Electric appliance Automotive

Compluter case

(Audio chassis ) (Audio chassis
Computer case

) (Motor case)

Depth profile model

Resin Resin
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P ,
T " T in Zn-Ni
_, . I
3 - Steel = .
= : = Steel
I ‘I Stee Steel
Db EE - Ty b,
2.3 aliERiE
Tahle 2 (2 S22 BN SVETE £ U5 F 405 OB, IrliiG s % 5
T MEMERITRCARML, R HEIS A RN 7 o A — B i
xoy FIEFEH S pm EBENTRZ L0 LT, WEET
BAHINTEYLEELRREEFH T b, F2, i slsb
ChEwWTh, RMEKE LE—2RTERIATED, LELLCH Fig. 5 Illustration of roil coating
METHD,
e Viw = (Vi + V) 72
3 AREHBETL S e o
— I
—_— = - +
.1 EFNLOWE Ers Ee E
. 7 Row = Ry B/ (R4 R
D=5l L B2 —F 4 ZIREDERT % Fig. 512577, P AN L:o—nifi&
-, Ev s T e7o-niizoano ErliL2gEo -, Enw Ea i EwZFw7—n, T7)r—sa—nvrr
TTUr— o TARERRL T A - TH S, M 7
AEEK T, v 2T 7 oe—nME V., 7705 —%a—n we By 2T 7Ta—n, TZUr—so-nf T
M V. Ev #T v 7Fo—n277 Uy —7o—nfaff Lt vt

HNe (WITF=w 7R, 77U —f0—nEA Y o7
WD LA N (LR 205 DA T TH S,

PEAIC BT, PR 2 1I2h ) L@ RIS
A aHA oAt = 7, M E ey, T
SO~ AT AN EELIEAKET, By 2T 7o/
F7FUs—ga—nlE LT 7N r—2a—1L 20 7D
HEREE Doy s B ELMNRD D Z b A RERT w2 Il D &
BA LA, £2T40, = 7T, I R e KRR T o
[T O Tl 1t I N 1 T 2 W R < ol B g
FLAD MR HT T & B PR (R LGS 2 e O, fF s 7
BH LAz, LLF,

FAMFIZ TS,

LR R R A Y F Ty T e = ST T —F 2L
ZHINT B ERRAL LS.
by =31 1y ‘ur:.ﬁ V)08 FOL R B0 (1)

ttpy = N L

— 4

Ry RyiEw 2T 7o—n, P7Ur—9o—i1H
Fico =i DRI OWTHEL S, Ev 2T »7a—=0/ 77
Vo —Fo—AWEiint AN gl o — AT o g (T
Navier-Stokes @A 2 23T M TH LN T
G = Foa (Vo 4 V) /0 e (2)
THibBRD, £ By Fw7o—A LT 7N =90
1~ D R 2T Wilkinson &0k 5 X

G g = a UV V) B e {3)
Thb, 2 Tg GRENFNEY 2Ty 72—, T7HY
—ya—A LDl e BIHERTHE, (3)AL
Goa = o + QOYFH LN

alVi/ Vil# g v (4)

LA ST VA YRy
%5,

TNy — 9 D=0 O B, ANy TR E

N EHE I Vol 26 No. 1 1994



42 CEOMNER T £ 2B B R

2“(] T T T T T T T T T
::;o 2) Chromate soluti ]
E_._) 160" Ooma solulion - i
go,\ L « kKt ]
= - . Je l
S 12n s
o g " L S 1
=5 fin . B
v L
=] — —
3
b5 401 g
= I 4

1 I3 | | 1 | 1

| L 1
i 40 81 120 160 200

Calcutated coating weight (mg m?*)

1.6 ™7 T T E—
é_fc | b)Y Organic seiution 7
v o2k 4 B
3 E o8} -
Gl
<% L i
£
7 0ifF -
o
:_: L. —
=

L i 1 L 1 1 ]
3] 0.4 0.8 1.2 1.6

Calculated coating weight (B/m?)

Fig. 8 Comparison of measured coating weight with calculated values
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Fig. 7 Chart of coating weight when line speed is changed
with only feed forward control
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