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A Study of the Influencing Factors of Critical Tension for Strip Bucking in
Continuous Annealing Unit
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Abstract: During the continuous annealing process of strip steel, tension is one of the key parameters affecting the
bending of the strip steel. Reasonable tension is crucial to ensure the efficient and stable operation of the strip steel.
To obtain the critical tension for strip buckling and formulate effective process measures to suppress strip buckling, a

“two-roller and one-strip” finite element model was established with the finite element software ABAQUS. The
critical tension of strip steel buckling under different conveyor roller crown, roller surface platform length, friction
coefficient between strip and conveyor rollers, and strip width was simulated and calculated.Combined with the
distribution of surface stress and the magnitude of the transverse compressive stress on the strip, the influence of the
transfer roller crown, roller surface platform length, friction coefficient, and strip width on the critical tension for
strip buckling was analyzed. The results show that with the increase of the transfer roller crown, friction coefficient,

and strip width, the critical tension of strip buckling tends to decrease. However, with the increase of the transfer
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roller platform length, the critical tension of the strip steel buckling increases, among which the roller convexity has
the greatest impact on the critical tension of the strip buckling. In actual production, to ensure the stability of high-
speed strip steel passing through the plate, it is recommended to comprehensively consider factors such as roll
convexity, roll surface platform area length, friction coefficient, and strip width to optimize the process, ensuring that
all parameters are within the optimal range. The “ two-roller and one-strip” model of strip steel through plate
established in this article has been successfully applied to Baosteel’s cold rolling and annealing production line. This
study can provide practical technical guidance for optimizing the selection of conveyor rollers for annealing units in
production sites, determining the actual tension of strip steel, and analyzing and solving the problem of buckling.

Keywords: continuous annealing line; strip; buckling; critical buckling tensile; strip width; transfer roller; roller

crown,; finite element method
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Fig.1 Schematic diagram of mechanical model and finite

element model

44 ¢

30 1 1 1 1 1 1
0 005 0.10 0.15 020 025 0.30
ER AR %

B2 740 °C B MhSRAT R B R ) R 28 22

Fig.2 True stress-strain curve of battery steel material at
740 C

RGBT B N 0.4 mm, T N
1 200 mm, PHARZ 18] A9 4 18 000 mm, 78 5 1%

TRAR 2 [R] ) BE SN P R AR 1, BRI R Eh 0.2,
BEAYELAT JUAT R, 4 s SRR, Ak B A9
ERER 12 FE Mo Xt 5o SCik [12,17] HimFsE &
PR AR T 55 1 B v 32 R A e A AR O DX
LT 5 80 P A 114 P A ) R A7 2 B A Ak 3
DA Rl o3 SR an 3

Y
L,
B3 HREATMER 5
Fig.3 Grid division of strip steel unit
B FEAL IR BE | BRI 5 DK L AN
R R 1] A9 P 45 2R K A 4 5 B Xt 0 SO ol S5t
TR, BOHAF TO SR, 3k 10 R 2
R, RIS R B2 R, BoE B AR S
BOOPRHET DL, bRl 00 23X 8N 1.00 mm,
TP 5 XA BE 300 mm, 7996 BE 1 200 mm, EE 4
FREL0.20 AN AS ] R 5K 2, 45 EL A A
RN 3 0 A A AR B, AR 1 4 2% 1 2 1 o B
TR 8 A8, I 5K g 2 AF T A B 7 B
i, ZRA AR T B0 A1 0 S I S 9k 77
R1 FTHIRSH

Tab.1 Design condition parameters
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1.50
RS

2.1 fEREEEMETHNENE 3K S A

DL A 26 ™ X i N S 1 L5k T 1% 5
Wi, 5 SR anE 4. B 4 BoR: EHAS bR E TN
BIZAE T, 4B RN /i 0.50 mm B & 1.50 mm K,
A B A I S5k 71 10.25 MPa [ & 3.00 MPa,
Il St 7 BEAT 26 3R B A B I R B . [RIRE R 5K )
YERT, A&k ™ B R iy A ) A= S



12 TR 2 4 (A RBLAR)

2025 4F

Pt Sk F1/MPa

0 1 1 1 1 1 I
04 06 08 10 12 14 1.6

™ /mm
B4 {fFiEiR O EXT e i G Rk i

Fig. 4 Effect of conveyor roller crown on the critical

tension of strip steel curvature

WK ) 5.50 MPa 251 T, A% 326 R 3 %o 4 49
AL Sy oA e RS R R A 5. i1l S R
B A R B8 AR S, i A T N T i AR B o™
HE 2 1.50 mm IR, AN N ) B R IK F] 36.15 MPa,
FeIm I AN Bt TR AR B A TE,
S BT AN AR () HH B B 2 5, IRIEEGE T (v) &
3 v=wR AT HI (w WAL IR IERE f R, R L% 4R
A, G DO AN B R R T HEBE X, S AR
R A o RE S

R }1/MPa

(a) &EO.Sb mm

N 1/MPa

(b) ™ £0.75 mm

=== DI DI DI LI

WO IOWNO— I
IO LONNLI— DN
iGo— BRGNS

W 1/MPa

(c) MJ#1.00 mm

R }1/MPa

6 (d) "E1.25 mm

———

v 71/MPa
OWAAONINCO—

Blobibuwibioie
PNCIe N NSIST TN

(e) "% 1.50 mm
E5 AEEZERLIETHNREENSHRER

Fig.5 Stress contours and deformation of strip steel

surface under different conveyor roller crowns
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Fig. 6 Transverse compressive stress distribution on the

surface of steel strip under different roller crowns
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Fig. 7 Effect of platform length on critical tension of strip

steel curvature
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Fig. 8 Stress contours and deformation of strip steel

surface under different platform lengths
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Fig. 10 Effect of friction coefficient on critical tension of

strip steel curvature
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Fig. 11 Stress contours and deformation of strip steel

surface under different friction coefficients
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Fig. 12 Transverse compressive stress distribution on the

surface of steel strip under different friction

coefficients
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Fig. 14 Stress contours and deformation of strip steel

surface under different strip widths
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