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Fig.1 Sketch map of each section in CAPL
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Fig. 2 Mechanical model and finite element model
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Fig 3 Roll profile of the guide roll ;
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Table 2 Effect of roll profile on distribution of tensile stress ’
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Fig. 4 Transverse distribution of tension in different cross sec-
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Fig 5 Transverse distribution of tension and temper ature
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Fig. 6 Transverse distribution of tension with different friction
coefficients
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Finite element simulation of the transverse distribution of tensile stress in the

strip during continuous annealing process

ZHANG Qingdong, CHANG Tiezhu, DAIJiangbo, WANG Wenguang

Mechanical Engineering School, University of Science and Technology Beijing, Beijing 100083, China

ABSTRACT To set up the critical tension model of buckling and find the effective technologic measures to
prevent the buckling, the effect and acting mechanism of seven major factors, roll profile, strip shape, strip
width, transverse distribution of temperature, weld position, friction on the roll, and total tension, on the
transverse distribution of tensile stress in a continuous annealing furnace were simulated by using the finite
element method of geometrical nonlinear buckling calculation and the theory of elastic-plastic buckling in the
field of stamping. The simulation results show that roll profile and thickness of the strip are the two most
remarkable factors influenced on the transverse distribution of tension stress. The relationships between
buckling and transverse distribution of tensile stress are revealed, and a valuable technologic measure was
provided to control the “heat buckling” and proved to be well effective online.

KEY WORDS continuous annealing furnace; tensile stress; transverse distribution; finite element

method; buckling



