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Incremental solution of internal stress in
coiling process of cold rolled strip
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(National Engineering Research Center for Equipment and Technology of Cold Strip Rolling.
Yanshan University, Qinhuangdao 066004, Hebei, China)

Abstract: The coiling process of strip steel produces internal stress in the coil due to the action of tension. The mag-
nitude and distribution of the internal stress directly affect the occurrence of defects such as the coil collapse and the
convexity after rolling. Considering the difference of the radial and circumferential elastic modulus of the coil and the
nonlinearity of the radial elastic modulus, based on the plane axisymmetric elastic theory to deduce the incremental
solution equation of the internal stress in the coiling process,introducing the corresponding boundary conditions, the
article obtains the equations of radial stress increment and displacement increment for each layer of strip in coil with
arbitrary number of coiling layers. The effect of strip thickness and coiling tension and unwinding on the drum pres-

sure and stress distribution in the coil is studied based on the incremental solution method. The results are compared

with the experimental results, and the correctness of the proposed method is verified.
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Fig. 1 Sketch of coiling process of cold rolled strip
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Fig. 2 Sketch for calculating radial stress

increment of steel coil
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Fig.3 Effect of strip thickness and tension on

radial pressure of drum
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Fig. 4 Effect of thickness and tension on radial pressure before and after unwinding

B 5 T 7% Ay el 49 5 JEE 1 45 BB T X 8 4 P 0
MINWL:EE A I AN UE bR OC N PV -3 N o
R AEL IR s 5K 7 8 58 i 2 5 R A i s g 384 T A% 1) T

T BT (0 7 A A 1) s 2 A TR 3 J 1 1 g
W0 o Eh R S 1 DA R AT A 1) T ) 2 R AR
li) Pl 47 22 TR 58 T 15 23 e e A1 B 25 T 4 BUSK B



86 W

B 5055 &

T PN T /)N » 7 A P RS 30 7 DA T I T 7 B S B A
e st AR S 37 77 5 30 p A 1 1) S A R T
Pem LA RGN . IG5 R T 1 i SR AT R

FET A T A 1] T 4 AL TR ik — A5 3 O T 1] S
TIW R . T A [ 4 T 40 4 i S J 1
(9 AZ AL RUHE AR TR R/ A 22 57 (HOE AR B

50F@ e 34135 MPafEl%H s0f®
o 3K 7135 MPaiild: /5
40 F A 3K 4750 MPaHIZ& i 40+
a 3K 7750 MPafl )5
s 30 F 30+
=
2 f 20}
=y
= 10} 0f
Ry
0F 0k
-10 | -10
_20 1 1 1 1 1 1 1 _20 1 1 1 1 1 1 1
0 50 100 150 200 250 300 0 50 100 150 200 250 300
=2

(a) JEEJF 0.2 mm;

(b) JEFF 0.4 mm,

5 EEIK N E SR E R R

Fig. 5 Effect of thickness and tension on circumferential stress before and after unwinding
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Fig.7 Comparison of experimental and theoretical results of drum pressure
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