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Application of thermo-mechanical treatment process on 2A12
aluminum alloy in craft of rotary extrusion

LIU Li-ming, TAO Hua

(College of Electrical Engineering, University of Northwest Polytechnical, Xi’an 710072, China)

Abstract: The effect of aging temperature and room temperature plastic deformation ratio of thermo-mechanical
treatment alloy on material performance process for 2A12 aluminum alloy was investigated. The results indicate that the
processing of solution/hardening+8% room temperature plastic deformation+(140+5) ‘C, 15 h, air cooling artificial
aging on 2A12 aluminum alloy result in a good combination match of plastic with strength. The thermo-mechanical

treatment after rotary compressing increases in the overall performance of 2A12 aluminum alloy hot extrusion tube

obviously.
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Fig.1 Effects of aging temperature on tensile strength of

material
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Fig.2 Effects of aging temperature on yield strength of material



ERVE S Ve

X

URLI, 5 2A12 A S B AR AR B T A e i 1 2 p (B

1109

F1 2A12 A SRS 1R

Table 1 Mechanical properties of 2A12 aluminium alloy after different thermo-mechanical treatments

Sample No. Procedure of thermo-mechanical treatment oy, /MPa o, /MPa o/%
1 4% plastic deformation+100 ‘C aging treatment 420.2 291.2 19.10
2 4% plastic deformation+120 ‘C aging treatment 420.3 297.8 17.18
3 4% plastic deformation+ 140 ‘C aging treatment 421.2 298.6 15.98
4 4% plastic deformation+ 160 °C aging treatment 467.4 453.0 7.96
5 4% plastic deformation+190 ‘C aging treatment 392.4 365.4 6.92
6 5% plastic deformation+100 ‘C aging treatment 397.2 280.4 14.30
7 5% plastic deformation+120 C aging treatment 4272 314.8 17.52
8 5% plastic deformation+140 ‘C aging treatment 430.6 341.2 15.26
9 5% plastic deformation+160 C aging treatment 454.0 443.0 7.72
10 5% plastic deformation+190 ‘C aging treatment 386.4 353.0 10.06
11 6% plastic deformation+100 ‘C aging treatment 390.4 279.0 14.66
12 6% plastic deformation+120 C aging treatment 425.7 323.6 16.14
13 6% plastic deformation+140 ‘C aging treatment 437.2 344.0 14.26
14 6% plastic deformation+160 C aging treatment 457.2 448.4 5.48
15 6% plastic deformation+190 ‘C aging treatment 404.8 379.4 7.42
16 8% plastic deformation+100 C aging treatment 384.8 287.6 13.97
17 8% plastic deformation+120 ‘C aging treatment 429.8 339.8 15.26
18 8% plastic deformation+ 140 C aging treatment 454.0 362.4 15.08
19 8% plastic deformation+160 C aging treatment 407.6 384.6 8.86
20 8% plastic deformation+190 C aging treatment 413.4 389.8 9.23
21 10% plastic deformation+100 C aging treatment 406.8 304.4 15.08
22 10%plastic deformation+120 ‘C aging treatment 419.2 320.2 15.68
23 10%plastic deformation+140 ‘C aging treatment 403.4 297.8 14.60
24 10%plastic deformation+160 ‘C aging treatment 405.6 385.0 8.16
25 10%plastic deformation+190 ‘C aging treatment 407.8 378.4 9.64
26 15%plastic deformation+100 C aging treatment 437.2 343.8 15.80
27 15%plastic deformation+120 ‘C aging treatment 429.6 341.2 15.62
28 15%plastic deformation+140 C aging treatment 441.8 354.2 14.64
29 15%plastic deformation+160 ‘C aging treatment 442.0 404.4 8.30
30 15%plastic deformation+190 ‘C aging treatment 459.2 446.8 7.92
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Fig.3 Effects of aging temperature on material elongation
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Fig.4 Relationships between elongation and performances of

material while aging at 120 C
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Fig.5 Relationships between elongation and material

performances while aging at 140 ‘C
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Fig.6 Relationships between elongation and material
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Table 2 Mechanical properties of 2A12 Aluminium alloy

after rotary extrusion and thermo-mechanical treatment

ob/MPa 0'0_2/MP3 0/%

484 409 13.8
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Fig.7 Microstructures of 2A12 Al alloy after annealed, and

rotary compressed then thermo-mechanical treated
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Table 3 Mechanical properties of 2A12 aluminium alloy hot

extrusion tube in T4 state
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