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Al-Li Alloy Properties and Applications on the Commercial Aircraft
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Abstract: Weight is one of the most important performances for the aviation productions. The most effective ap-
proach to weight saving is developing the lower density material. The advanced Al-Li (Aluminum-Lithium) al-
loy with lower density, higher tensile strength, better damage tolerance etc is introduced. Compared with con-
ventional aluminum alloys and advanced composites and through trade-off study, the properties of 3rd-genera-
tion Al-Li alloy and its applications on advanced aircraft are analyzed. The proposals of applications in civil air-

craft program are presented. The research achievements can be the reference for materials selection and weight

saving in commercial aircraft design, and benefit extending applications of Al-Li alloy.
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Table 1 Part of the third-generation Al-Li alloy mechanical properties and physical properties

RS PORHLYE PRI A BE/in® ZEE E/(10%ksi) /(b +in"%)®
2090-T83 AMS 4251 HAR 0.126-0. 249 S 11.5 0.094
2098-T8 AMS 4457 HAR 0.125-0. 249 A — 0.097 1
2198-T8 AMS 4412 HAR 0.125-0. 249 A 10.9 0.097
2098-T82P AMS 4327 B 0. 250-0. 300 A 10.9(1) 0.097 1
2099-T83 AMS 4287 bitl ) 0. 500-0. 999 A 11.4 0.095
2196-T8511 AMS 4416 bitl ) 0.125-0. 249 A 11.1 0.095

Fo/ksi® Fyy/ksi Fey/ksi

L LT 45° L LT 45° L LT 45°

75 73 65 70 66 57 63 71 60

65 74 TA(REME S) 71 69 62(EE S 70 71 —

71 68 58 64 62 54 56 56 —

72 73 69 68 67 61 67 69 65

79 73 63 71 65 54 69 69 58

76 — — 71 — — 68 — —

#:1in=25.4 mm; 1 l1b/in®=27. 68 g/cm®; 1 ksi=0. 145 MPa
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Fig.1 Comparison of stress corrosion threshold between

traditional aluminum and the third-generation Al-Li alloy
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Fig. 2 Comparison of exfoliation corrosion between

traditional aluminum and the third-generation

AlL-Li alloy(in the ocean)
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Fig.3 Application of Al-Li alloy on A380
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Fig.4 Application of Al-Li alloy on

A350XWB outer wing(rib)
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Fig.5 Material selection on C series fuselage structure
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Fig. 6 Line part of domestic commercial aircraft’s

Al-Li alloy fuselage
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Table 2 Comparison of performance between Al-Li alloy and composite
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