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Abstract: For the problems of low production efficiency and easy generation of shrinkage holes, cracks and other defects in the casting
process for 5154 aluminum alloy small-size products, a rolling and shearing processing method was proposed. In order to achieve multiple
rolling under the protective atmosphere in a confined space, a single-groove and multi-pass roller was adopted. According to the principle of
equal reduction rate, the total number of rolling times was set to six passes, and the reduction rate of each pass was calculated to be 27%,
so as to determine the reduction amount of each pass. According to the physical properties, reduction amount and other influencing factors of
5154 aluminum alloy, it is calculated that the rolling force that the system needs to provide is 1195600 N, and the rolling torque is 71721 N + m.
The test results show that the slab is in good shape without buckling, arching, waves, side bending and other sheet shape defects. Accord-
ing to the size requirements of the final product, the shearing mechanism with the coordinated movement of transverse and longitudinal double
shear blades was designed, and the required shearing force was calculated to be 123120 N by reference to the shear strength. The optimal shear-
ing scheme was determined by comparing the states of the products obtained from the two shearing schemes. Thus, the final product meets the
requirement of less than 9 mmx45 mm specified in the technical regulations, which effectively solves the problems existing in the production.
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Table 1 Chemical compositions of 5154 aluminum alloy

( %, mass fraction)

Si Fe Cu Mn Mg Cr Zn

0.50 0.40 0.10 0.10 3.10~3.90 0.15~0.35 0.20

K2 5154568 NFRE

Table 2 Mechanical properties of 5154 aluminum alloy
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Fig. 1  Shape of formed blank
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Fig.2 Interaction condition between roller and blank
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Fig. 3 Cutaway view of rolling groove
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Fig. 4  Roller structure
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Fig. 5 Slab after rolling
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Fig. 6 Structure of shearing machine
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Fig. 7 Comparison of shearing schemes
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Fig. 8 Detritus produced by two kinds of shearing schemes
(a) Scheme 1 ~ (b) Scheme 2
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