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Research and application of warping control strategy on tinplate

TANG Wei'?, DU Feng-shan', WEN Jie’, LIN Hai-hai’
(1. College of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, Hebei, China; 2. Cold Rolling
Department, Shougang Jingtang United Iron and Steel Co. , Ltd. , Tangshan 063200, Hebei, China; 3. Metallurgical
Process Department, Research Institute of Technology. Shougang Group Co. , Ltd. . Beijing 100041, China)

Abstract; Aiming at problems of the warping control on tinplate, considering the heredity and evolution of the war-
ping height and the direction on tinplate substrate and tinplate,the warping control strategy of the single cold rolled
and double cold rolled tinplate substrate was researched., the influence of the coiling process on the warping height of
the tinplate with different steel grades and specifications was analyzed,and the warping control characteristics of ten-
sion leveler in electrolytic tinning line was studied. On this basis,the warping control strategy of the tinplate during
the temper rolling/double cold rolling, tension leveling and coiling process was put forward. It had been applied in a

tinplate manufacturing plant, the accuracy of the warping height control of tinplate products had been greatly im-

proved.

Key words: tinplate; warping; double stands temper mill; coiling; tension leveler

B AR A P TR A 8 A 20 B8 1Y v L AR R T A
BB B BB 8 B 5 B AN SO S B i T kL )
FPEMEMM ISP R & T — MMz 44 1T
XA A8 9 DI s VA AR Y T A TR R
JEE L2 B A B O M L 1 Tk BT L 8 A A
Pl Tl A 32 2 b ) I ) iz 1 T i1
H Al 25 e 25 85 R e R AR B AR L A 5 i A
o B 70T T AT AL B AR RS, —
e SR PR Uik 1 75 30 X 52 50 Al iy el b 47 A 32 oK
5 A T o R g BE N BB T 25 mm, 75 )
B 22 BLRHIL S (A T S5 [R] AL 52 M) 7 2K 1) A2 7 2
e AR U T L B L RE I i A 3 Ak
AR 2 BB A S Ry T 5 8 AL ot 45 RS TR 199 R

EE£WB: R ARB¥ILES TR H (UL1560206)
EE® N JH 92—, B, WA, B9 TR
BIWAEE . FERULA960—), F, i1, #H¥#E;

E-mail . t_wei0l@sgjtsteel. com;

ST 5 43 v i P P L A S R e N R
JE/NT 20 mm (2K,

AR A SR R T R A DR A L o SRR
b AR SR AR T (2SR A A KO WY R B U 1) B Ay
A 5 ST e [ N A IR S A
b AR AR 9 it R B AR AL 3RS e R
FETH . HKIEARED R A T A
RO T A B AR T AT L AR AR T A B
L C 3z A ) A B ¥ 1k 5¢ &, Toshirou
Fujwara ™ 45 5% L R0 56 19 05 35 43 B 1 4R 4% 25 %
LR, Wataru Baba 2™ B 58 T HUAR 1% 2h X}
MR AR K B 0 . Mucke G 21 & X4 &
&0 Y AR R F TR A S . T 0 B S

WfE A H: 2019-02-25

E-mail: fsdu@ysu. edu. cn



56 W

ey

%54 &

SO I R AR A LR C Y B R A T AT
R S RS R AT X B R AN Ay
MM AR TE Z M S REAT TF9E. B EE A5 4
X DRO 8§ 8 Al AE Uk ¥ HL A0 B8 8 i I ok AR v i 3
TR RS [ L 3 5 A A T 4 HILAR T T R R B
WE SR E T DRO SRR RO . IE
BT R AR AR S R X AR L ) ok AR A A Rl AR
TErsgm B R AT TS . BE AT R N T
0.2 mm, 55 J5 H— B ERTE 4 000 L I, 0 il 5 o6 ok
FEM R o A SCER X WAL AL P-4/ R % 5L A5 B iE
W 4E Ty s 4 . DL e PR A R
o R R S A ) KO 0 B B A Sk E Y A 5B B AR
TE b T Ui 1 1 50 a4 T SR SR 5& 2B 7 R

1 SR I H] 09 X4 TP B M

PR i A 3 — U FLBE B AROR U LB
By RIS . IAH R o0 SR B A A A 9
ARG B ICER ML A R AR AR AR AL . O T 3R
500 3 TR BB Al - B T 30 B o3 R Kl E Y
A R AR AT ] 9 9 T R A ot 5 A o S0 R O B AR
CIPNIESIZ /XY R A QI E Rt/ @ R
Lo WEFTERBARSE  REL R G T LR E 5L
Ja PR IR KRR PR A — E i SRR RE . IR
5 He 43 T 225 A AR TE 306 LAY Y XUBL A
- T 50 5 AT B R AR T R T BRE IRF 5
By — v BLBE B B B LR &5t R R R
1506 ~40 6 B9 XUHLEE & §L . i 47 49 3 B2 45 31 K
W4 T R R W B O R FLE R AR &
Ao R L ) B AR OB A i PR A
PR TEBE B T 2 LT BGE AR L B A BE
ARt R LA 2 B U 45 T

TR v BB A R A R A
TEAETE B8/ & FLIN AL TT oy %) 56 il R AT 2 1
SEREAE 45 9 B 4 B 1A oy iRy JBE A A U Y B B Ak
B AESE B b EDAR ME MR JE R — UV BL B B R AR
AR LA By e A HL R oy s A K P 22 SR AR
1 B 7S g 3T B B R A 10 I ) B 5 B AR i g
B AEARRSE O 800 mm > B BT BE L I [R5 U 2 U
¥ D B T I i OE i R e R (E L IEE R R o,
TUE AR R T 88 28 B0 5 B 958 A it el it
P ) B S — T T 20 B B e MR A A KR
BRI 7 A R LB E SR R
A3 RFE LR B B89 Al ik R a2 A S A R E T 4
2 Ji 7R O B TR B 11 N e ) B B MR i

BE . P e P i WA 5 s = () g 22 S

Rl — 4 Sk A 2 o vy 22 S RS TR) A
80
o —IREHFLIEB AR
o o IREFLEEBFAN
(o)
401 ° 09 o moo ®
g o ° oo ° o
£ S ° R o
#
g .
% * . 0 e,V ° ®ee
. L4 : L * e o 4
405 -..' . . . o o°
L] o ®
(14 .
. « ° . . .
_800 ll() 2IO 3l0 4l0 SIO 6I0 7I0 80
PR R7 €
E1 EHERSNEIAHSENEE
Fig. 1 Measurements of warping height of
tinplate substrate after coiling
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Fig. 2 Measurements of warping height

of tinplate before coiling
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Fig.3 Schematic of uncoiling, tension leveling and

coiling in electrolytic tinning line
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Fig. 4 Sketch of bending deformation of strip during coiling
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Fig.5 Influence of coiling radius on maximum normal stress
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Fig. 6 Influence of coiling tension stress on

maximum normal stress
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Fig.7 Influence of strip thickness on maximum normal stress
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Fig. 8 Simulation model of tension leveler

in electrolytic tinning line
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Table 2 Adjustment ranges of tension

leveler control parameters
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Table 3 Level of factors in orthogonal test
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Table 4 Results of simulation
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Fig. 9 Warping control capability of tension

leveler in electrolytic tinning line
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Fig. 10 Measurements of warping height of

tinplate substrate after coiling

40

o —IRIHLHEPIN
o IRIBHLEBIM
20+ @ L ° > o.®
) ° . o Fe
00. (1} ..'Q‘ oo’vo:.

it e B /mm
(=]
.

At
°
°
o
o
o
00

0 10 20 30 40 50 60 70 80
e
B 1l BXEESREHEASENEE
Fig. 11 Measurements of warping height of

tinplate before coiling
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