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Structural Parameters Optimization of Steel
Bar Straightener Based on Large and Small
Deformation Theory
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Abstract ; This paper was proposed to study the influence law between the structural parameter of
roll pitch rebar straightener and the straightening quality and processing stability, in order to
improve the straightening precision of straightener,and lengthen the service life of the straightening
rollers. By applying the large pressure bending for the front roll group and the small pressure
bending for the rear roll group, the influence between the structural parameter of different roller
pitch were studied for rebar straightener on the straightening quality, and the best roll diameter of
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straightener rear roll group was investigated by ANSYS modeling and simulation, premising the
force of each straightening roll was even and the roll pitch was optimal during the whole
straightening process, which making the rebar after straightening reach to a better straightness. The
method of combining big/small pressure bending deformation was feasible, it can make the
residual deflection reach to 0.642 mm/m less than the standard required 1 mm/m after
straightening the rebar, and the except that diameters of rear roll group are different, when other
roll line condition/ straightening speed and the rolling reduction of upper roll are the same, the rear
roll group diameter of straightening roll is 125 mm which can reduce the residual deflection by
16. 49% comparing with the 115 mm. Therefore, the straightening effect will be not ideal with
even smaller diameter,the roll diameter of rebar straightener with different roller pitch should be
set within the reasonable range.

Key words: rebar processing ;straightening equipment ; structural parameter optimization ;large and

small deformation theory
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Table 1 The residual moment ratio of reinforcement

arcsin(

at each roller during straightening

s Cy Cc min Ce max

1 0 -5 5

2 4 2.312 5

3 4 2.312 2.329
4 3.5 1.832 1.833
5 3 1. 341 1. 341
6 1. 602 0 0.213
7 1. 387 0 0. 094
8 1.28 0 0. 051
9 1.24 0 0.029
10 1.202 0 0. 024
11 1.178 0 0.017
12 1. 159 0 0.016
13 1. 141 0 0.010
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