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Review of GLARE Technology

CHEN Qi, GUAN Zhidong, LI Zengshan
School of Aeronautic Science and Engineering, Beihang University, Beijing 100191, China

Abstract GLARE (glass—reinforced aluminum laminate) is a new kind of hybrid materials, used in advanced aircraft. This paper gives a
brief overview of the history of fiber metal laminates, the manufacturing processes of GLARE and commercially available GLARE grades.
Special attention of the review is paid to the following areas, mechanical properties, impact resistance, bearing resistance, fatigue

resistance, residual strength, environment durability, inspection and repair of GLARE. Some urgent research topics are pointed out,

including the mechanical tests, the modeling of crack growth and the residual strength of GLARE under hygrothermal environment.
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Table 1 Commercially available GLARE grades

JE ks A WAL EZE/ (g em™)
Bt FAJZ )5 /mm 77 1) HJZ )5 /mm
GLAREL1 7475-T76 0.3~0.4 H1m) 0.25 2.52
GLARE2 2024-T3 0.2~0.5 H1m) 0.25 2.52
GLARE3 2024-T3 0.2~0.5 0°/90°1FE 3¢ (50%~50% ) 0.25 2.52
GLARE4 2024-T3 0.2~0.5 0°/90°/0°1E 22 (67%~33%) 0.375 2.45
GLARES 2024-T3 0.2~0.5 0°/90°/90°0°1E 22 (50%~50% ) 0.5 2.38
GLARE6 2024-T3 0.2~0.5 +45°/-45°1E 38 (50%~50%) 0.25 2.52
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Table 2 Tensile properties of GLARE laminates

. P A R 5 B2 /M Pa 0.29%$1 i Ji Hi 558 B2 /M Pa PR AR 4 /GPa LA A3 BRIV A2 /9%
Y1) 1% 1) 1) 1% 1) G 1] 1% 1) Y1) i

GLARE1 3/2 1282 352 545 333 65 50 4.2 7.7
GLAREL 2/1 1077 436 525 342 66 54 4.2 7.7
GLARE2 3/2 1214 317 360 228 66 50 4.7 10.8
GLARE2 2/1 992 331 347 244 67 55 4.7 10.8
GLARE3 3/2 717 716 305 283 58 58 4.7 4.7
GLARE3 2/1 662 653 315 287 60 60 4.7 4.7
GLARE4 3/2 1027 607 352 255 57 50 4.7 4.7
GLARE4 2/1 843 554 321 250 60 54 4.7 4.7
GLARES 2/1 683 681 297 275 59 59 4.7 4.7
2024-T3 455 448 359 324 72 72 19 19
7075-T76 545 545 476 476 69 69 13 13
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Table 3 Compressive properties of GLARE laminates
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Table 4 In-plane shear properties of GLARE laminates
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Fig. 3 Comparison of the calculated and experimental

stress-strain curves for GLARE 2-3/2-0.3
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Table 5 Post-impact fatigue test results of GLARE
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Table 6 Bearing properties of GLARE
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Fig. 4 Fatigue crack growth behavior of GLARE
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