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According to the principle of the complete fracture method, failure is defined
as the outward displacement of the maximum stretch value of a finite element

in the deforming process. The maximum stretch is calculated for each finite
element in the deforming process and the b-shaped tube vertical edge with the

maximum stretch is the failure of the b-shaped tube. By observing the
boundary condition of the maximum stretch value of the b-shaped tube

vertical edge at different flange heights, it can be seen that the maximum
stretch value of the b-shaped tube vertical edge at different flange heights is
located at the bottom of the web of the tube, and the maximum stretch value

of the b-shaped tube vertical edge is larger at the flange and web of the
material. Therefore, the b-shaped tube vertical edge failure is at the bottom of
the web, which is consistent with the experimental results. The shear stress-

strain relationship diagram of the b-shaped tube vertical edge is shown in
Figure 14, in which the color of black refers to the maximum stretch value and

the color of red refers to the b-shaped tube vertical edge failure.
ABAQUS/Explicit analysis method is used to analyze the secondary and tertiary
curves in the roll-forming process, and we can get the secondary and tertiary

radius values of the b-shaped tube. And the simulated secondary radius values
of the b-shaped tube under different flange heights and sheet thickness are

added to get the curve of the secondary radius. The simulated tertiary radius
values of the b-shaped tube under different flange heights and sheet thickness

are added to get the curve of the tertiary radius. Theoretical research and
simulation are carried out on the edge buckling law of the b-shaped tube, and

the influence law of the flange height and sheet thickness on the edge
buckling is studied. Then the simulated results are compared and analyzed

with the theoretical research results, and the conclusions can be summarized
as follows: The horizontal cross-section of the b-shaped tube has the maximum
thickness at the middle of the flange, and the maximum thickness decreases

and then increases with the increase of the side. The flange forms a
rectangular tube section in the middle of the flange, and the shape of the

section changes with the increase of the side.
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SC4R shell element is adopted
for the numerical simulation, the
mesh refinement element size at

bend angle is set to 3mm, the
element size at flange and web

is set to 10mm, the element size
in length direction is set to

15mm, and the element size in
thickness direction is set to 9
integral points. Based on the

numerical simulation analysis,
the stress in the roll forming

process of materials of L section
b-shaped tube is analyzed. The
results are shown in Figure 12.

According to the analysis results
of one of the three factors and

three levels, the influence of the
factors on the buckling of the
edge of the b-shaped tube is
obtained by comparing the

thickness of the b-shaped tube
before and after the edge
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buckling, and the influence of
the flange length on the

buckling of the edge of the b-
shaped tube is obtained by the
ratio between the thickness of
the b-shaped tube before the

edge buckling to the width of the
sheet metal. Based on the
experimental results, the

buckling of the edge of the b-
shaped tube during the roll-

forming process is analyzed. The
analysis results are shown in
Table 2. The buckling of the
edge of the b-shaped tube

happens when the steel sheets
buckling in the bending process.

Flange length, which is the
distance between the edge of

the flange and the center of the
sheet metal, has an effect on the

buckling position of the steel
sheets at the edge of the b-

shaped tube in the roll-forming
process. When the flange length
is large, the effect of the flange
on the position of the buckling
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steel sheets is small. Flange
length is the distance between
the edge of the flange and the

center of the sheet metal.
Flange length should be

sufficient enough to prevent
deformation, without affecting
the position of the buckling of
the edge of the b-shaped tube.
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