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Table 1 Flanging results of the rolling-stock’s retractor

Radius of flanging Wang N. M. Wang C. T. New model 1 New model 2 Measure

Position Flanging type profile/mm Ry, /mm Ry, /mm Ry, /mm R, /mm R, /mm
c concave 300 219.12 / 222.64 226.83 229.0
D concave 160 70.03 / B7.76 87.93 #9.0
E CONVEeX 100 / 165.18 164.32 163.32 170.0
F convex 100 / 16518 164.32 163.32 170.0
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Table 2 Developing lengths of the every point of the five parts before flanging (mm)

Developing lengths of points on blank Ry Iy,
Arc 1 2 3 4 5 {computing quantity ) (measured quantity)
c 73.9 3.0 4.1 74.32 4.5 224.76 229.0
F 67.7 67.8 68.1 68.5 G8.9 167.26 17010
F 67.7 68.0 68.6 69.0 6G8.5 162.26 170.0
D 68.7 68.9 69.5 69.8 69.4 89.66 89.0
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ANALYTICAL MODELS OF FLANGING PROBLEM
OF SHEET METALS

Hu Ping Li Yunxing Li Dayong
(Institute of Automobile Panel Forming Technique, Jilin University, Changchun 130025, China)

Abstract The basic working procedures of automobile panel forming are drawing, trimming and
flanging. For the needs of welding and assembling procedures, the most automobile panels need
flanging after drawing process. Blank’s shape and size after trimming is an important influencing
factor for flanging, and also one of the key technique difficulties in sheet metals’ stamping forming,.
There are two main aspects of flanging problem. The first is the prediction of wrinkling and
fracturing in flanging forming, that is to say, studying the effect of flanging die geometry size
on flanging formability, with the fixedness of sheet metals’ thickness, material’s parameter and
flanging profile curvature. The second is how to definitely decide the position of trimming line,
that is to say, deciding the blank's shape and size before flanging and making the flange height
reach the required quantity, with the fixedness of flanging condition and height.

Two new analytical models for concave shrink and convex stretch flanging of sheet metals
with blank size prediction are proposed, based on the assumption of total plasticity theory and
membrane strain. The models were introduced into independently developed KMAS software for
sheet metal forming simulations in order to predict the blank shape and size of a thickness metal
blank of rolling-stock’s retractor and to verify its flanging height. The predicted and verified results
of the present models and other analytical models in references are compared with corresponding
experimental ones. Finally, influence of anisotropy of sheet metals on the flanging heights is also
discussed.

Key words concave stretch/convex shrink flanges, prediction of blank size, anisotropy, KMAS
software

Reccived 28 June 2000, revised 20 January 2001.
1) The project supported by the National Natural Science Foundation of China{19832020), Key Problem of Educa-
tion Department (99034) and Key Problem of National Plan Committee(96-120-13).



