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Abstract
This paper presents the plastic inhomogeneous deformation behavior of bimetal composite rods during the

axisymmetric and steady-state extrusion process through a conical die. The rigid-plastic FE model considering frictional

contact problem was used to analyze the co-extrusion process with material combinations of Cu/Al. Different cases of

initial geometry shape for composite material were simulated under different conditions of co-extrusion process, which

includes the interference and frictional conditions. From the simulation results, the sleeve cladding rate at the core/sleeve

interface was recorded as a distribution of diameter ratio and interference conditions, which will be useful for the

investigations of the bonding process during co-extrusion process. In addition, the results of the co-extrusion, connected

with the results of the variations of diameter rate and average contact pressure, demonstrate a good agreement and present

the possibility of describing the parameters of the plastic zones in non-uniform deformation of these type of composite

materials.
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Fig. 1 Schematics diagram of initial billet(left) and
final product(right) for composite rod extrusion
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Fig. 2 Type of flow behavior observed during the co-extrusion of bi-metal rod and wire[14]
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Fig. 3 The design of parameters of composite rods
before and after the extrusion process
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Table 1 Process parameters used in simulation

Parameters Values

Diameter of billet (core) ©9.6,0 12,0 14.4

(mm) (sleeve) @ 24
Initial composite rod 50mm
height (ho)
Semi-die angle (2a) 50°
Entrance radius (R,) 2.5mm
Die corner radius (R;) 2.5mm
Ram stroke (1) 45mm
Extrusion ratio (ER) 3 (global)
Reduction in area (RA) 0.66 (global)
Diameter ratio (DR) 04,05, 0.6

(Loose)  +0.00lmm

Interference tolerance | (Weak) +0.012mm

(Tight) +0.023mm

Friction factor (m) 0.1, 0.15
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Fig. 5 Distributions of the sleeve cladding rate for
diameter ratio at each interference conditions
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Table 2 Average contact pressure along the sleeve / core interface

DR (Diameter ratio)

= s
. T AR A9 AgzddAde A4 05

04 0.5 0.6
Friction 0.1 0.15 0.1 0.15 0.1 0.15
Interference condition Pressure(MPa)

Loose 276.5 275.6 278.5 290.6 290.4 359.1

Weak 341.3 3221 260.2 311.6 3753 384.1

Tight 273.0 289.9 344.9 358.4 137.2 117.2
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