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Load-stroke Model for Straightening the Warpage of T-rail

Zhou Lei  Yu Zhonghua
(Institute of Modern Manufacturing Engineering , Zhejiang University, Hangzhou 310027, China)

Abstract

Three deformation stages of straightening T-rail’ s warpage, including elastic deformation, elastic-
plastic deformation and elastic unloading springback, were analyzed according to the elastic-plastic
mechanics theory, the load-stroke expressions of three deformation stages were gained through deriving
relationships among load, bending moment and stroke, and then the straightening load-stroke model was
established. By using the model, the straightening stroke could be calculated directly and accurately
according to the initial deflection. In order to verify the model presented, taking T89/B guide rail for
example, the straightening experiment was conducted. Comparing the calculation strokes by model with
experimental results, the relative errors are less than 10% . It showed the presented model was practical.

It will give theoretical support to the development of automatic machines for T-rail > s warpage

straightening.
Key words T-rail, Load, Stroke, Warpage, Straightening
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Fig.1 Warpage of T-rail
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Fig.2 Press straightening load-stroke model
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distribution of T-rail
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Fig.4 Theoretical load-stroke model curves
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Tab.1 Load-stroke data of the experiment

W HELE/ mm W IE 47/ kN B IEATHE/ mm

0 27.21 0. 631
0.0125 33.47 0.776
0. 030 35.79 0. 851
0.051 37.50 0.977
0. 100 39.74 1. 041
0.152 42.77 1. 103
0.207 43.10 1.214
0.325 45.01 1. 309
0.399 46.75 1. 549
0. 504 48.10 1. 670
0. 697 49.33 1. 803
0. 820 50. 05 1.975
0.927 50. 81 2. 090
1. 050 50.99 2.299
1. 185 51.87 2.364
1.343 52.39 2.525
1. 450 52.79 2. 647
1.590 53.17 2.899
1.753 53.58 2. 995
1.910 53.98 3.177
2.110 54.37 3.370
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