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Numerical simulation of direct extrusion process for
preparing spray deposition pipe of heat-resistant aluminium alloy
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Abstract: The extrusion process of preparing pipe with external diameter of 417 mm and inner diameter of 340 mm
by spray deposition pipe of heatresistant aluminum alloy through the finite element software DEFORM. T he field of
stress, strain, density and the extrusion force during extrusion process were analyzed. The results of numerical
simulation show that the extrusion force increases laxly at first step of extrusion process. During the extrusion
process, the distribution of density increases step by step from the end to the head of ingot, and the distributions
rule of strain, stress and strain rate are similarity to that of density. In the field of extrusion distortion, the changes
of strain, stress and strain rate are very sharply. The experimental pipe after extrusion is compact material, and the
experimental maximum extrusion force is 6. 45 x 10* kN. Compared the maximum of extrusion force with the density
of extrusion pipe, the simulation results agree with the experiment results.
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Table 1 Parameters of numerical simulation and experiment process

H
) . Thermal Heat Heat ez?t .
. Diameter of Size of : . . transmission
M aximum . H eat . capacity of transmission transmission ..
. extrusion spray Condition of . - .. coefficient
extrusion . L temperature/ L ingot/ coefficient of coefficient
cylinder and deposition 5 lubrication _2 : - betw een
force/ kN : C (N*mm™ "+ ingot/ of die/ . .
needle/ mm ingot/ mm o (Nesle T 1) (NegleC Y ingot and die/
egle e gl ¢
(Nes'e Tl
External: External: 41
125 x 105 Fxternal: 650 External: 41700 b liminum 2.4 95 20 10

Inner: 340 Inner: 340
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Fig. 1 Variation of density during extrusion process

(Initial density of spray deposition ingots is 90%)
(a) —Step20; (b) —Step 60; (c) —Step 84; (d) —Step 142
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Fig.2 Variations of strain during extrusion process
(a) —Step 87; (b) —Step 142
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Fig.3 Strain rate field during extrusion

process at step 142
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Fig. 4 Stress field during extrusion
process at step 98
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Fig. 5 Change curve of extrusion force with

time during extrusion process
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Fig. 6 Temperature field during

extrusion process at step 142
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Fig.7 Photo of extrusion pipe with

external diameter of 417 mm, inner

diameter of 340 mm and length of 3 m
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Table 2 Comparison between results of

numerical simulation and experiment

Maximum extrusion

Data forcel KN Relative density
Sl 1.075% 105 0.998 5
simulation

Experiment 1.1x10° 0. 995

Error 2.3% 0.34%

* Extrusion force of numerical simulation is extrusion force of pipe
(6.450% 10* kN) and extrusion force of extrusion needle, ratio of
them is 6 4.
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