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Table 1 Mechanical properties of specimens under various
aging conditions

Tensile strength, Yield strength, Elongation,

Aging condition

O’b/MPa Uo_z/MPa 0l%

T3 396.7 321.3 10.9

T6 472.8 424.8 8.4
T3+135 C/12 h 418.3 326.9 17.0
T3+135 C/60 h 520.8 476.9 9.5
T3+135 ‘C/120 h 535.2 502.8 8.0
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Fig. 1 Fatigue crack propagation rate under different aging

conditions
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Fig.2 Fractographs of 2A97 alloy under different aging conditions: AK=11 MPam“% (a) T3, (d) T6, (g) T3+135 “C/12 h, (j)
T3+135 °C/60 h, (m) T3+135 ‘C/120 h; AK=20 MPa-m Y2 (b) T3, (e)T6, (h) T3+135 ‘C/12 h, (k) T3+135 “C/60 h, (n)
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T3+135 °C/120 h; fracture: (c) T3, (f) T6, (i) T3+135 ‘C/12 h, (1) T3+135 C/60 h, (0) T3+135 ‘C/120 h
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Fig.3 Images of crack path around the crack tip: (@)
T3+135 ‘C/12 h and (b) T3+135 "C/60 h
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Fig.4 TEM images of 2A97 alloy along <001>,(a, b, d, f, h, j) and <112>,(c, g, i, k) directions under different aging conditions: (a) T3,
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(b, ¢, d, €) T6, (f, g) T3+135 ‘C/12 h, (h, i) T3+135 "C/60 h, (j, k) T3+135 ‘C/120 h
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Effect of Aging Conditions on the Fatigue Crack Propagation Rate of 2A97
Aluminum-Lithium Alloy

Xue Xili, Zheng Zigiao, Hu Fang, Zhang Long
(Central South University, Changsha 410083, China)

Abstract: The fatigue crack propagation (FCP) behaviors of 2A97 aluminum-lithium alloy under different aging conditions were
investigated. The microstructures and fracture morphologies were analyzed by TEM, SEM and OM. The results indicate that
(T3+135 <C/12 h) aging treated alloy has the minimum FCP rate, followed by T3 treated alloy; (T3+135 <C/60 h) aging treatment has a
slightly slower FCP rate than (T3+135 <C/120 h); T6 temper has the maximum FCP rate. Aging conditions have a significant influence on
the FCP rate in low AK level, with less effect in high AK level. The 6™ and fine T1 phases enable slip planarity so as to enhance the
reversibility of cyclic slip and to reduce damage accumulation and stress intensity around the crack tip; slip planarity can also lead to the
deflection of crack paths and promote the crack closure effect. As a result, crack propagation resistance improves. Coarse and intensive T1
phase and semi-coherent 8~ phase restrain slip planarity and easily induce stress concentration which can reduce crack propagation
resistance. The precipitation free zone (PFZ) and equilibrium phases at grain boundaries dramatically reduce the strength of grain
boundaries and cause intergranular fracture, accelerating the fatigue crack propagation rate greatly.

Key words: 2A97 Al-Li alloy; fatigue crack propagation rate; aging treatment; precipitation phase
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