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Relation between Flattening Conditions and Surface Strain and Plate Thickness

Akio SEGAWA

Synopsis : At Present, the flattening process has been operated by experience and intuition of the expert. On the other hand, the quantification of the

flattening condition has been required, and it is urgent to clarify the mechanism of the flattening process.

This study carries out the roller leveler flattening for the plate, and it aims at the quantification of the flattening condition, while the mech-

anism of the flattening process is clarified by surface strain measurement under straightening and contact point observation with the roll,

after shape evaluation.

As a result, the quality of 3-points bending condition in the top and bottom roll greatly influenced the plate shape by the surface strain

comparison of maximum value and roll contact location under flattening, and it became clear that the possible range for flattening had been

decided.

And, the prospect that the intermesh of the top and bottom roll uniquely sets became possible was obtained as the flattening condition.
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Fig. 1. External appearance of roller leveler.
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Fig. 2. Roll configuration of roller leveler.
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Table 1. Specifications of roller leveler.

Roll material SuJ2
Roll diameter /mm 50
Roll pitch /mm 80
Roll speed /m+*min” 1~6
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Fig. 3. Results of tensile test.
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Fig. 4. Adjustment of intermesh.
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Fig. 5. Measurement of curvature.
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Table 2. Experiment conditions.

Roll speed /m=min”' 1
Intermesh /% 0~1.875
Initial curvature of strip /m’’ 0

Table 3. Relation between adjustment value and intermesh.

Adjustment value  /mm
Intermesh /%
(Roll No.2—Roll No.8)
45,3,15,0 1.875
3,2,1,0 1.250
1.5,1,05,0 0.625
0,0,0,0 0

Table 4. Limit of flattening.

Inclination of Intermesh
Specimen
1%
SPCC 0~1.750
C1100 0~1.250
A1050 0~1.625

Table 5. Value of residual curvature.

Intermesh | Curvature
Specimen
1% /m’!
SPCC 1.875 6.22
C1100 1.375 10.7
A1050 1.750 8.00
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Fig. 6. Results of surface strain measurement (intermesh:
0.625%).
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Fig. 7. Results of surface strain measurement (intermesh:

1.25%).
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Fig. 9. External view of strip with initial curvature.
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Fig. 10. Results of surface strain measurement (initial cur-
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Fig. 11. Results of surface strain measurement (initial cur-

vature: 1 m™!, intermesh: 1.25%).
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Table 6. Experiment conditions.

Thickness / mm 0.4,0.8,1.6
Roll speed  /m * min™ 1
Intermesh /% 0~3.25
Initial curvature /m’' 0, 1, 2

Table 7. Limit of flattening.

Thickness

. Specimen |Intermesh /%

SPCC 0~3.250

0.4 C1100 —

A1050 0~3.250

SPCC 0~1.750

0.8 C1100 0~1.250

A1050 0~1.625

SPCC 0~0.625

1.6 C1100 0~0.625

A1050 0~1.250

5.2 ERER
Table 7 {Z#IHIHh=RME L D342 35 15 2 %6 (E T READH A 5

ERERT,

Zh&D, WEAVNE O EEIETRER IR 2 W &
Nbhnb,

MR 2 5 L7254, 1m™' T, RF04mmiZk
WTUEA VA= Ay ¥ 22.50% TIBIERRA & 5 - 72,

/2, BWELemmIZBWTIEA V& — A v 20.625%
2B WT, CL00 IR MEIZA U h 5724, SPCCT
A R AVE © T /e,
FHOTABETIZ, 4 VX =AY 10.625%DEE
TIIE = 0.75% & X, BERIIZRITO§ ADRRfEIL/) &
<, BMAMOKHME L /NE <KD, C1100 35 I
DEC LD -7z, ZRERENRKREWEEEALIZL L,
VIR 1 m (5 A v 2 — X 9 ¥ 20.75% Tl L
ABNKE L, WP O g 5 L OB ER %I
k-7 EIOND,

EHICKELTBERAR TH 2 2m DLHTIE,
WRIE04mmDEGAIT, MLURAAEDMHZ 2.875% Tl
SPCCIZFRFARIE L U, 2.50% Tld§ X TOHEERM I T
HHRIZAE T, BIEShi,
BE1.6mmiZHB TR, 41V & =4y 20625%DH
AR TOMBAMITEREIMELIEC I, 4 v 48—, Xy
VamERKREL LT L, 0.75% TCII00DAFGIEE b
W L 5 72A%, SPCC, A1050 & & I2FRFRI=IZ/h & <
HoTH0D, WEL6mm, I 2m Ut 5Tl
0.75% DI IR R OBIELRtE LS4 5,

WIE AR EOCIGAEL, YIRS 5RO PETE O E S
Hh<TH, —MkaiE T hr>7=Z EE I NS,



6000

--- SPCC
----- C1100
5 4500 \ e AL050
= 3000 No.4 ¥ —— Calculated value
T N2 \N\o.6
— 1500 T iy L
X No.1 K .’1 R :\'\
S R I W AN No.9
1 i 3§ RN D e —
E \\:.';\' .':':" “1 '}’/ \ ”.V(ILIOS
8 -1500 \“ _:,"i 1 +F B! -
7 (W ViAo No7
3 -3000 17 A
< ¢! No.5
< 4500 y
No.3 §
2} _6000 1 ! L 1 L
0 5 10 15 20 25
Time /sec
Fig. 12. Example results of surface strain measurement

(thickness: 1.6 mm, initial curvature: 2m™!, inter-
mesh: 0.75%).
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Table 8. Proper flattening conditions.

Thickness
o Intermesh /%

0.4 2.50
0.8 1.25
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(Initial curvature:1m™)
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Fig. 13. Proper flattening condition curve.
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