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Deformation rule and mechanism in compress process of
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Abstract: In order to reveal the mechanism of the square ring compression of the pre-forging billet. The numerical
simulation and experiment were employed to analyze the compression of square ring with 7075 aluminium alloy. The
effect of deformation condition on the metal flow behaviour of aluminium alloy during the square ring compression was
analyzed. The results show that with increasing the height-diameter ratio, the uniformity of deformation increases
markedly, the metal outside flow along the radial increases significantly, and the complex degree of metal flow behavior

also increases evidently. The results agree well with one of the numerical simulation. This provides a theoretical reference

for the investigation of pre-fabricated billet technology.
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Fig.1 Schematic diagram of finite element model(3/4)
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Fig.2 Comparison of compression deformation of square
rings with different heights (inner width 10 mm): (a), (a") 10
mm; (b), (b") 15 mm; (c), (¢) 20 mm; (a) 15 step; (a') 35 step;
(b) 15 step; (b") 35 step; (c) 15 step; (a') 35 step
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Fig.3 Comparison of compression deformation of square
rings with different heights (inner width 8 mm): (a) 15 step, 10
mm; (a') 35 step, 10 mm; (b) 15 step, 15 mm; (b’) 35 step, 15
mm; (¢) 15 step, 20 mm; (c') 35 step, 20 mm
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Fig.4 Comparison of equivalent stress distribution of square
rings (inner width 10 mm): (a), (a") 10 mm; (b), (b") 15 mm; (c),
(c") 20 mm
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Fig.5 Comparison of Equivalent stress distribution (inner
width 8 mm): (a), (a’) 10 mm; (b), (b’) 15 mm; (¢), (¢') 20 mm
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Fig.6 Comparison of velocity field distribution (inner width
10 mm): (a), (a’) 10 mm; (b), (b") 15 mm; (c), (¢') 20 mm
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Fig.8 Comparison of compression results: (a), (a’) Blank; (b),
(b") After deformation; (a), (b) Outer width 24 mm; (a’), (b")

Outer width 24 mm, inner width 10 mm
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