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Distributed dislocation—residual stress model of cold rolled strips based on the complex

variable function method of plane elasticity
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ABSTRACT In order to reveal the formation mechanism of the manifested waves of cold rolled strips the distributed dislocation was
calculated by using measured residual stress and a distributed dislocation—residual stress model was proposed. The stress field of an
elastic plane with a typically distributed dislocation in the straight boundary was analyzed using the complex variable function method of
plane elasticity and the interaction was studied between the stress fields due to several straight lines with the distributed dislocation.
In combination with measured data the actual distributed dislocation which corresponds to a small relative error of residual stress was
calculated in a general way. The form of the deflection function was shown by analyzing the distributed dislocation which coincides
with the actual buckling mode.
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Fig.2 Distribution of dimensionless normal stress in the rolling di—

rection along the wide direction

(18)
[ otemde=0
J (20)
[ ot mydn=o.
y=0
v - (L=-ve ﬁ_ : a-x|
E}h T an [(a2 l)ln a+x
E g—oi+2i
D ‘ ‘ 2 2
B = v =L -x) Ha+2) (2—2-1)
(21)
vt —u +i(v -v7)
(16) y=0
13 _')’20
1.4
o Y
1.3 8( 1) T
F
T(x y) =F §(1) =z (22)
y=0
T(x y) = 21 F §(1) z-in, (23)
n Y (n,=0) §(1) v,

7 J

( ) F 5 ,(t) z i, =
F §(t) z—in, 1, _,
Yy
( ¥ )
Y i Yi
2
2.1
. 5
SI—FLAT
o (y ). (17)
0'} ~
1000 ~ 2000 0.2 mm-.
1575 mm o,
(76 ) E
2.1 x10° MPa.
x 0 ~1575 mm
20
o,
1
0-}
(17)
() (20)
(17)
(20)
4
(17) o,
! 3s; (x-b)
e 5[]
i=
-b -b -
(x i [ 220 +2) +l}. (24)
a x=b +a, 3
(17) (24)
3mas,
5= 2T, (25)
is, =7.7702 MPa s, =5.7144
MPa 1 s, =6.2545 MPa
2 s, =28.5301 MPa



* 414 - 38 3
; a, =
165 mm a, = 2.1
(697.5 —165) /2 =266. 25 mm 1 y
12 a, = (1410 - 345) 2= 2.2
532.5 mm 2
172 a, =1575 - 1410 =165 mm (16)
7 b, =0 mm ‘e
8(x) = —H(a -b +x)H(a +b -
b, =577.5 mm 1 (=) ,:zla;‘ ( ) ) H
b, =877.5 mm 2 N a —(x—bj)2 : (26)
b, =1575 mm
; (25) & = 4
14.3849 ym &, =17.0707 pm &, =37.3684 pm &, = (
52. 8177 pm & ).
3 (18) 1 “
1 ” 2
Table 1 Boundary value and extreme value points of measured residual
stress
/mm /MPa
0 ~7.7702 10° Pa
165.0 7.4239 - 107 m
285.0 3. 0846
345.0 4. 4079
577.5 -5.7144 40
697.5 ~3.8798 =l
877.5 ~6.2545 o
1410.0 17. 7046 £ 51
=
1575.0 -28.5301 i 208
£
% 15F
an 1ok
20t 5 \
= () | | | 1 L
= 0 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6
= FLRET7 10 A f/m
i3
= 4
E Fig.4 Calculated values of the distributed dislocation
=
¥ 2.3
30 ' : : : ' ' '
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
T I 4 i/
3 w(x y) =f(x) sin % (27)
Fig.3 Comparison between measured residual stress and approxima— ! n
tion
N x)
107 ~107 m
2000 mm (18) 2a, < 1500 102 m
mm N



- 415 -

! w0’
f 1+ (*) dy=1+5(x).
0 ay

(27) (28)

45°  (28)

~

~Tanépkun -

von Karman l n

5

Fig.5 Actual wave of the strip steel

(28)

(29)

(30)

Fig.6 Calculated form of the deflection function
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