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Diffluence behaviour of aluminium alloy during ring compression

LI Feng', CHU Guan-nan®, LIU Xiao-jing'
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2. School of Naval Architecture, Harbin Institute of Technology at Weihai, Weihai 264209, China)

Abstract: The mechanism of aluminium alloy diffluence behaviour was studied during the ring compression. The FEM
simulations of ring compression under different deformation conditions were carried out. The plastic forming mechanism
was investigated based on the Lode parameter and J, invariant of stress deviator. The results show that when the pressure
is added on the external side, the metal flowing towards the internal hole decreases with increasing ratio of height to
diameter, and the hard deforming zones expand and the diffluence surface shifts towards the left. When the pressure is
added on the internal side, the metal flowing towards the internal hole increases with increasing friction factor, the
diffluence surface shifts towards the right and the strain in the plastic area changes from the single compression mode
into three coexistent modes.

Key words: aluminium alloy; ring compression; diffluence behaviour; deformation division

[1] 3

[2]
[5]

[3-4]

(11541042) (RC2010QN017008)
2008-09-16 2009-06-10
0451-86392510  E-mail: hitlif@126.com



1924

2009 11

(6]

[7-9]
[10]
S
[11-13]
1
DEFORM™-2D
1
H/(D—d) m
p
H=15 mm
D=30 mm d
7050
2 mm/s 435
Newton-Raphson
0.3
i

Up die

Billet

Down die

y
| L,
1

Fig.1 Schematic diagram of finite element model
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Fig.2 Distribution of velocity field and metal flow interface
with different ratios of height to diameter: (a) 0.5; (b) 1.0;
() 1.5
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Fig.4 Distribution of velocity field and flow interface under unsymmetrical hydrostatic pressure: (a) Without pressure; (b) Inside
pressure, 100 MPa; (c¢) Outside pressure, 100 MPa
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Fig.5 Comparison of deformation division under different ratios of height to diameter: (a) 0.5; (b) 1.0; (c) 1.5
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Fig.6 Comparison of deformation division under different

friction conditions

Fig.7 Comparison of deformation division under
unsymmetrical hydrostatic pressure: (a) Without pressure; (b)

Inside, 100 MPa; (c) Outside, 100 MPa
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