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Three-dimensional stretch-bending process for aluminum profile

Cui Guanglei, Li Chao, Shen Shengjun, Yu Hongbing
(Department of Vehicle Engineering, Baotou Vocational and Technical College, Baotou 014030, China)

Abstract ; Since the motion trajectory of three-dimensional stretch-bending chuck for aluminum profile is generally a space curve, the alumi-
num profile is stretched and deformed during the stretch-bending process, and the motion trajectory of stretch-bending chuck is difficult to
obtain. Therefore, a method for determining the motion trajectory of three-dimensional stretch-bending chuck for aluminum profile was pro-
posed. Firstly, the two ends of inital aluminum profile were divided into fixed end and clamping end, and the coordinate system was estab-
lished at the fixed end. Secondly, the central axis of product was extracted to discretize into several space points, and each discrete point
was taken as the tangent point to make the tangent line of product central axis. Furthermore, the line segment of corresponding length was in-
tercepted along each tangent direction (from the tangent point to the clamping end) , the other end of the line segment was the space points
through which the chuck motion trajectory passes, and by connecting these points in turn the trajectory of chuck was obtained. Finally, an exam-
ple was given to verify the proposed method. The results show that within a certain range, with the increasing of the number of discrete points,
the springback value decreases rapidly, and then as the number of discrete points continues to increase, the springback value changes little. In the
analysis, the middle part is taken as the springback reference standard, and the springback value obtained is closer to the actual result.
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Fig. 1 Equivalent transformation of stretch-bending process for

aluminum profiles

2 SRR HE B A B

B, Ve (B 1) AR Aebn i, M
FARL R AR AR AR 5 FLR, 4RIBU™ i iy oA, R il
LIS BRI RS T R ZERR LR I A A 1 i
Ferf, R WS B L ORI G B L, , B i
KEN Ly, W Ly=L+L, W2 FroR. b
WG R RE P 2 A AT, RIS B 5 n] i
WL, =Lo=L A4, XA AT AGRUEAR I & BU B 5 52
PREPREF—2K

F2 FREIRIG SRR AR

Fig. 2 Process of aluminum profile fitting die
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Fig. 3 Numerical simulation model of product
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Fig. 4 Determination of motion trajectory for chuck
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Fig. 5 Analysis result of formability for product
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Fig. 6  Analysis result of springback for product (X direction)
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Fig. 9 Influence for number of discrete points on springback results
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