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Deformation characteristics of laser circular bending in sector

metal laminated plates

Wang Huanjie, Wang Xuyue

(Key Laboratory of Precision and Non-traditional Machining Technology of the Ministry of Education, School of Mechanical

Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: For stainless steel-carbon steel sector laminated plates, the laser concentric circular scanning
method was used to bend the plates. The geometrical characteristics measurement of deformed sample
were measured by laser scanner. The bending angle of each position of the laser scanning lines and the
deformation characteristics of the curved surface on both sides of the scanning line were analyzed. The
effects of laser processing parameters and sheet geometry parameters on laser arc scanning bending of
sector laminates were studied. The results show that deformation zone of the scanning line after laser
circular scanning is three-dimensional curve in space and the bending angles at the scanning line are
different. The angle in central line is the smallest and increases gradually to the left and right sides of the
plate, reaching the maximum at the edge of the plate. The angle is basically symmetrical along the center
line of the plate; The surface is obviously deformed by a curved surface and the area from the scanning
line to the outer circular line of the sector plate is inwardly recessed, and the area from the scanning line
to the inner circular line of the sector plate is convex outward. The research results provide a basis for
in-depth understanding of the three-dimensional deformation mechanism of laser circular scanning.
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Tab.1 Composition of stainless steel laminated plate

(mass fraction, %)

C Si Mn P S Cr
Matrix oy <035 <1.40 <0.04 <0.05 0
(Q235n) 022 S035 <140 <0.04 <0,
Surface i i
€ <0.07 <1.00 <2.00 <0.03 <0.03 17.00-19.00
layer(304)

R2 AEN-RINEARIERESH
Tab.2 Characteristic parameters of stainless steel

laminated plate

Parameters Matrix(Q235A) Surface layer(304)
Density/g+cm™ 7.86 7.93
Melt point/C 1400 1398-1 454

Specific heat/J - (kg-K)™ 465 500
Heat conductivity/W « (m-K)™ 80.3 16.3

Coeif)i(;i;?;s; /;near 10.6x10- 17.2x10-
Yield strength/MPa 235 205
Young's modulus/GPa 200-210 200

1.2 K FH*E

%06 25 #h iR 56 2R JK701H & ik o Nd: YAG
OGS R 40 Hz, Bk 98 R 2 ms, Hfh— 3
PR AR [ 5 e b, IF IR U, i 2 iR, R
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Fig.2 Path of the laser concentric circular scanning
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Fig.4 Effects of laser process parameters on the bending angle
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Fig.5 Effects of laser process parameters on the bending angle
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Region three

P11 OG5 3 DX TR Ak O 2 4R
Fig.11 Microstructure of bending area at midpoint of laser

scanning line
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