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Mechanical analysis and research on long life of work roll in
bending unit for tension leveler
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Abstract: The tension leveler is an important post-plating treatment equipment in continuous hot-dip galvanizing production, but its fre-
quent roll-off phenomenon causes scratch of galvanized sheet surface and accidents of broken belt and line stop, which seriously affects the
performance of its function and the stable operation of production line. Therefore, on the basis of understanding its structural composition,
through mechanical analysis, it was found that the work roll end support bearing failed and worn under the action of axial force which
caused the roll-off phenomenon, and the axial force was obtained by the inverse method. Then, combined with the frictional heat genera-
tion analysis of Workbench, the appropriate selection of thrust bearings, the improvement of roll assembly quality, the optimization of ten-
sion leveling process parameters, the acquisition of elongation and temperature feedback signals and so on were adopted. A variety of tar-
geted methods not only solved the frequent replacement problem of the bending unit for tension leveler, but also prevented the occurrence
of roll-off phenomenon, ensured the continuous and stable operation of production line, and achieved the purpose of reducing costs and in-
creasing efficiency.
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Fig. 2 Assembly diagram of tension leveler
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Fig. 1 Structure diagram of wet two-bend and one-straightening type tension leveler
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Fig. 4 Worn shaft heads and effect of fallen rollers on surface of strip steel
(a) Worn shaft heads  (b) Board defects

2.2 HHHITERZNER

PAFEREAL 25 s oC TARSR 9 0, X AT 32
Fiobr, WS frs, TARRAETIREBITIRET,
SRETACHIRES, WA ARIE R A4F, A7 80 A
T TARRRMAEH I OCH S B 10 B Ty f, A
TERHIE B 53 T7 fy 2 £y

——

AN AR
RAER 1A

K5 25 BT TARR A Z 1 m B

Fig. 5 Schematic diagram of force on work roll for bending unit
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Fig. 6 Assembly diagram of roll end support bearing
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Fig.7 Mechanics model of the first stage wear for roll end support bearing
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Fig. 8 Mechanics model of the second stage wear for roll end

support bearing
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Table 1 Characteristic parameters of 316 stainless steel
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Fig. 10 Temperature distribution diagram on end surface of

support sleeve
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Fig. 11  Structure diagrams of roll end support bearing for work roll and middle roll

(a) 3D view before optimization

(b) Sectional view during optimization

(c) 3D view after optimization



%64

P25 55 . RO HL M oA oC TARAR ) 2 03 Bt B K 5 A o 191

PR REMSEI S BT, AN BT N Y HR R A T
K7 16 A BT ) A TEAG I, PRIERR R N A5 5
TRV EESHLA R h ORI, HRERAN
KPR 2 A KT 0.02 mm - m™", [A]BR7E
0.5 mm VAT,
3.4 HBIZSHRIMRUL

FURE, A= 28 LA i R AR R il A
77 CQ. DQ RN, i R ] K 220 ~ 350 MPa,
MRAEEREZK, BB LA [R] RS 14 T 2 S 8050 1
F2 PR, B 2 AT FERLFR AL R 4 il
BN, ARSNGB MBI I U L KR, TERE
A RIS IR B LR, R
BLAL B85k T3 N R Ak k&

®2 HHNARMEHIZSH

Table 2 Process parameters of different specifications for

tension leveler
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Fig. 14 Useful life of tension leveler before and after optimization
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