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Fatigue Properties of Fiber Reinforced Al-Li Alloy Laminates
Under the Conditions of Different Loading Modes
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Abstract; The 2/1 laminates and 3/2 laminates of fiber reinforced Al-Li alloy were taken for
fatigue life tests. Each type of the materials was applied to cyclic stress, which has different cycle
characteristics ( constant amplitude with the stress ratio — 1, high and low load and Mini — Twist
spectrum load). Six kinds of test data on stress life were obtained and the P — S — N curve of each
material was fitted by using the principle of sample polymerization. The S — N curve differences of
varied materials in the same loading mode were compared with each other in order to analyze the
fatigue performance characteristics of the materials with different compounding patterns. The
results showed that in the range of 5 x 10* ~5 x 10’ life, the fatigue life performance of 3/2
laminate materials is better than that of 2/1 laminates under constant amplitude and high and low
load ; and the fatigue life performance of 3/2 laminate materials is superior to that of 2/1 laminates
on the whole under Mini — Twist spectrum load.

Key words: fiber reinforced Al-Li alloy laminates; fatigue test; cyclic stress; different loading
modes; fatigue performance
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Table 1 Properties of each component
PR E/GPa u JEJ%/mm
EIR)Z 72. 4 0. 300 1.9
Tk 54.6 0.252 0.9
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Fig. 1 S-N curve specimen for laminates
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Fig. 3 Cyclic loading diagram
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Fig. 4 Test procedure of 2/1 laminates and 3/2
laminates

TEARFEMZ R, R A BHA R LK1 6
%S - N &, HAEmai R ELE 2R
5x10* ~5 x10° JEEIA, L 3.

4l HB 5287—1996 Frifk, % it 3R 45 1 9% 55
T BOHE IE 17 40 B K G vt o . B DR 4R A 5
BHe T &FR YRR FF a2 WA 2ZE1065 DL

#*3 S-NHLFHEEIE
Table 3 Effective data number of S-N curve

Jin# T =t 2/1 B 3/2 2
g 13 15
iR — Amzk 12 13

Mini — Twist ji% 12 12
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Table 4 Data statistical characteristics

ol . Smax v &
e g MPa FRifEE "
120 0.0252 37636
2/1 J2HR = 100 0.0191 76289
60 0.1477 554914
120 0.0229 50193
3/2 J2H = 100 0.0351 100986
80 0.0601 317381
130 0.0112 63905
2/1 EM & - {%m#k 110 0.0856 117 166
90 0.1098 237706
150 0.0581 50062
32 EM - RmEk 120 0.0398 98402
90 0.1062 466 724
o 175 0.0906 58885
Mini -
2/1 M - 155 0.1239 148 039
Twist 15
130 0.0998 322293
o 180 0.0378 72804
Mini -
3/2 J2H - 170 0.0165 123382
Twist 15
140 0.0121 253995
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Table 5 Fitting parameters of S-N curve equation
c=CN"B
¥ n# =X B c
L -2.5756 x10 7" 1. 81 x 10’
2/1 E# m-AUmE -2.7839 x 107" 2.81 x10°
Mini - Twist i  -1.7239 x107' 1. 17 x 10°
I -2.1744 x 107" 1.25 x 10°
3/2 2R - flmnER -2.2158 x 107! 1. 60 x 10°

Mini - Twist %  -2.0467 x 10" 1. 81 x 10’
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Fig. 6 S-N curves under same loading modes
of the different material
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