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Table 1. Room temperature mechanical properties of high strength/corrosion resistant P/M aluminum alloys

Alloy Temper 02%YS (MPa) UTS (MPa) % El Kic (MPa\/m)

IM 7075 T6 510 572 13 -

PM 7075(+1Ni+ 1Fe) extruded 634 717 9 -

PM 7090 T7 extruded 586 627 10 26

PM 7091 T7 extruded 545 593 12 44

PM CW 67 T7 extruded 280 614 12 47
7075 : Al-5.6Zn-2.5Mg-1.6Cu-0.23Cr
7090 : Al-8.0Zn-2.5Mg-1.0Cu-1.5Co
7091 : Al~6.5Zn-2,5Mg-15Cu-0.4Co

CW67 : Al-9.0Zn-2.5Mg-1.5Cu-0.14Zr-0.1Ni
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Table 2. Room temperature tensile properties of RS Al-Li alloys

Alloy Temper (C/hr) 0.2%YS (MPa) UTS (MPa) % ElL
Atomized alloys
Al-3Li-1Mg-1.5Cu-0.2Zr 190/8 509 565 31
Al-3Li-0.2Zr 160/32 454 492 105
Al-4Li-02Zr 160/32 449 509 6.0
Al-4Li-1Cu-0.2Zr 160/32 473 510 3.8
A_l—4Li-1Mg—0.ZZr 160/32 408 514 4.9
Jet-cast ribbon alloys
Al-3.2Li - 462 600 8.0
Al-3.1Li-2.1Cu-1.0Mg-0.45Zr 170/4+190/16 531 607 6.1
Al-3Li-2.1Cu-1.5Mg-0.51Zr 160/4+180/16 554 632 5.5
Al-2.8Li-1Cu-0.5Mg-0.5Zr - 442 534 5.2
Table 3. Mechanical properties of high-temperature RS aluminum alloys
Alloy Temper 02% YS (MPa) UTS (MPa) % El. Kic (MPa /m)

Al-7.1Fe-6.1Ce RT 524 567 5.7 26
(extruded and rolled) 149 403 427 50

232 278 304 5.0

316 150 176 6.5
Al-8.5Fe-1.3V-1.75i RT 390 437 10 31
(FVS 0812) 150 340 372 7

204 312 341 8

280 280 308 9

315 244 261 9
Al-12.4Fe-1.2V-2.35i RT 605 636 8.7
(FVS 1212) 245 276 286 6.7
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Fig. 1. Elevated temperature tensile yield strengths of
various high-temperature aluminum alloys and stan-
dard aerospace aluminum alloys.
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Table 4. Comparison of room temperature tensile propetties according to various manufacturing processes

Yield strength

Al Alloy (wt%) Condition Ultimate tensile  Elongation NUTS/yield
‘ (MPa (ksi)) strength (%) strength
(MPa (ksi))
2024-T4 Ingot product 287 ( 41) 441 ( 64) 20 —
2024-T4 Rapidly solidified splat 308 ( 44) 520 ( 75) 22 -
2024-T4 Liquid dynamic compacted 402 ( 58) 562 ( 81) 15 14
2024-T4 Liquid dynamic compacted 417 ( 60) 586 ( 85) 16 14
7075 Ingot material T-6 583 ( 78) 600 ( 87) 9 —
7075+ 1Ni+0.8Zr IM T-¢' 750 (109) 762 (110) 2 1.03
7075+ 1Ni+0.8Zr Rapidly solidified PM T-6¢ 627 ( 91) 682 ( 99) 10 1.23
7075+ INi+0.8Zr ¢ 675 ( 98) 724 (105) 9 -
7075+ 1INi+0.82r “ } 606 ( 88) 696 (101) 8 —
7075+ 1Ni+0.8Zr Liquid dynamic compacted 717 (104) 751 (109) 7 11
T-6
7075+ 1INi+0.8Zr Liguid dynamic compacted 711 (107) 817 (118) 9 -

- T4+T6

“Hot-extruded bar, aged for 24 h at-393 K. *Hot-extruded bar, with an area reduction of 28 to 1; aged for
24 h at 393 K. ‘Hot-extruded bar, with an area reduction of 30 to 1; aged for 24 h at 393 K. “Hot-extruded
bar, with an area reduction of 200 to 1; aged for 24 h at 393 K. *Cold stretched 3.8% before aging at 393

K.
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Table 5. Characteristics of IncoMAP alloy Al-9052

Composition

. Al-4%Mg-04%0-1.1%C
Density
2.68 g/cm®

Machanical properties
Ultimate tensile strength 450 MPa
0.2% Offset yield strength 380 MPa
Elongation 13%

Longitudinal

" Fracture toughness, K 44 MPa\/r—n
Elastic modulus 76 GPa
Corrosion
Marine atmosphere, 398 Days 0.009 mm/yr
Alternate immersion® 0.01 mm/yr

Stress-corrosion cracking threshold’ >380 MPa
Melting point
608T

“Alternate immersion in 3.5% NaCl according to
ASTM standards G44-75 and G38-75; 90-day expo-

sure.
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Table 6. Characteristics of forged IncoMAP alloy Al-
905XL

Composition
Al-4%Mg-0.4%0-1.1%C

Density
268 g/cm®

Machanical properties Longitudinal ~ Short

transverse

Ultimate tensile strength 520 MPa 480 MPa
0.2% Offset yield strength 450 MPa 420 MPa

Elongation 9% 6%
Fracture toughness, Kic 30 MPay/m 30 MPay/m

Elastic modulus 80 GPa

Corrosion
General 0.603 mm/vyr
Stress-corrosion cracking threshold” 345 MPa

Melting point
503C

2Alternate immersion in 3.5% NaCl according to ASTM
standards G44-75 and G38-75; 90-day exposure.
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