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Influence of Stamping Process on Web Buckling of
Castellated Steel Beam with Curled Web Openings

XU Feng,LIU Xiang ,XU Wei, WANG Chungang

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China ,110168)

Abstract; In order to study influence caused by stamping progress on buckling behavior of
castellated steel beam with curled web openings, this paper proposed a simplified method for
studying the new beam which takes initial defect into account. The whole process is simulated
using the finite element method, followed by the analysis of forming process of curled opening,
springback and distribution of residual stress in curled opening. Influence of stamping process on
web buckling of castellated steel beam with curled web openings is studied As the result, influence
of springback on aperture of the beam caused by the process is less than 0. 4% . The process causes
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radial tensile stress on bending part and circumferential compressive stress on vertical edge as

residual stress on crimping , which shows no influence on stability of the web. It can be concluded

that thickness thinning and springback on the crimping caused by stamping process and influence

on buckling behavior of the web caused by residual stress are negligible. Increasing thickness of the

web, height of the vertical edge and radius of crimping or decreasing opening rate are able to

improve bending behavior of castellated steel beam with curled web openings.

Key words: castellated steel beam with curled web openings ; stamping ; springback ; residual stress ;

buckling strength
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Table 1 Detailed dimensions of first group

HJ& . AR

A [=1=84 AL
t/mm fL#& d/mm
3d150 3 100 150 0.5
t3d180 3 100 180 0.6
3d210 3 100 210 0.7
4d150 4 75 150 0.5
4d180 4 75 180 0.6
4d210 4 75 210 0.7
t5d150 5 60 150 0.5
t5d180 5 60 180 0.6
t5d210 5 60 210 0.7

F2 FE2 AR SR

Table 2 Detailed dimensions of second group

FELAY mMIEL IR W B

B h/mm & r/mm
h7r10 75 0.6 7 10
h7r14 75 0.6 7 14
h7r18 75 0.6 7 18
h10r10 75 0.6 10 10
h10r14 75 0.6 10 14
h10r18 75 0.6 10 18
h13r10 75 0.6 13 10
h13r14 75 0.6 13 14
h13r18 75 0.6 13 18
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Table 4 Practical and theoretical ratio and difference

of thickness reduction %

BB SEPREAR FREER MR
t3d210 8.00 8.26 0.26
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