=2/ FxI7| B

AL 2024-T32| CHAZH 12 ZE =

0x

Strength Characteristics of An Aluminum 2024-T3 in

Short-time High Temperature Environment
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ABSTRACT

The main purpose of this paper is to investigate strength characteristics of Aluminum 2024-T3 in

high temperature environment. Tensile test of Aluminum 2024-T3 has been carried out in high

temperature environment. The stress-strain relations are investigated with temperature and Young's

modulus, yield strength and ultimate strength are deduced from the test results. The modulus and
strength of the test are compared with those of MIL HANDBOOK and tips on structural design in

high temperature environment are suggested.
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[Fig. 11 Dimension of test specimen
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[Fig. 2] Photograph of heating furnace and specimen
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[Fig. 31 Schematic diagram of test apparatus
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[Fig. 4] Stress-strain curve of Aluminum 2024
under various temperature conditions
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[Table 1] Test results of condition | (5 min rise, 30 min maintain)

item E Oy Ftu
specimen (Msi) ave.(Msi) (ksi) ave.(ksi) (ksi) ave.(ksi)
room-#1 106 56.3 70.3
room—#2 10.3 56.1 70.3
room-#3 10.1 105 57.4 %08 71.1 o
room-#4 10.8 57.3 71.1
100T-#1 9.6 55.4 68.2
100TC-#2 9.6 9.6 50.4 554 68.2 67.9
100C-#3 9.7 55.3 67.4
200C -#1 9.1 48.2 53.3
200°C-#2 9.2 9.0 49.5 485 58.1 579
2007 -43 8.7 47.9 57.3
300TC-#1 7.0 30.3 318
300TC -#2 7.7 79 32.0 593 333 205
300°C -#3 7.1 25.0 25.7
300C-#4 6.9 30.0 31.0

[Table 2] Test results of condition Il (5 min rise, 5 min maintain)

item E Oy Fiu
specimen (Msi) ave.(Msi) (ksi) ave.(ksi) (ksi) ave.(ksi)
200C-#1 3.3 48.0 58.3
200°C-#2 85 85 48.6 48.1 60.0 59.0
200C-43 8.8 47.6 58.7
300TC -#1 76 31.3 32.7
3007TC -#2 6.8 26.9 279
3007C -#3 N/A 7.4 N/A 29.8 34.0 31.7
300°C-#4 8.0 32.3 33.8
300°C -#5 7.1 28.8 30.3
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[Table 3] Young's modulus of Aluminum 2024-T3 according to temperature
cond. | cond. |l MIL HANDBOOK
cond. (10 min. rise, (10 min. rise, (exposure at temperature
temp. 30 min. maintain) 5 min. maintain) up to 30 min.)
E(Msi) % E{Msi) % E(Msi) %
room 105 100 105 100 10.8 100
100 C 9.6 92 - - 106 98
200 C 9.0 87 8.5 81 9.7 90
300 C 7.2 69 74 70 7.9 73
[Table 4] Yield strength of Aluminum 2024-T3 according to temperature
cond. | cond. I MIL HANDBQOOK
cond. (10 min. rise, (10 min. rise, (exposure at temperattire
temp. 30 min. maintain) 5 min. maintain) up to 30 min.)
o, (ksi) % o, (ksi) % o, (ksi) %
room 56.8 100 56.8 100 47 100
100 C 554 98 - - 437 93
200 C 485 85 48.1 85 37.1 79
300 C 29.3 52 29.8 52 155 33
[Table 5]  Ultimate strength of Aluminum 2024-T3 according to temperature
cond. | cond. Il MiL HANDBOOK
cond. (10 min. rise, (10 min. rise, {exposure at temperature
te 30 min. maintain) 5 min. maintain) up to 30 min.)
Ftulksi) % Ftu(ksi) % Fiu(ksi) %
room 70.7 100 70.7 100 62 100
100 C 67.9 96 - - (56) 91
200 C 579 82 59.0 83 (48) 77
300 C 305 43 317 45 a7 27
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[Fig. 6] Variation of yield strength of AL2024 -T3
according to temperature
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[Fig. 7] Variation of ultimate strength of AL2024-T3
according to temperature
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