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Abstract: In order to study the flexural fatig vior of glass fiber reinforced polymer(GFRP)-Bal s@luich

beams prepared by a vacuum assisted re @on process, four-point fatigue bending tests for 42 s
different load levels were carried out. % 1
beams were obtained. The dama

g 1]
et cams without lattice-web are unified for the core &

attice-web reinforced are varies with the numbe attite-web and the load level,

gue failure modes. fatigue life and damage evoluti he sandwich

analyzed. The failure modes ©
while those of the beams

which is buckling or partial crushing of upper facesheet or tensile failure of 1 ésheet. The fatigue load-life(S-

N) curves of sandwich beams were fitted by exponential empirical mod&% e life prediction formulas of three
kinds of sandwich beams were obtained. The displacement evoluti sandwich beams undergoes three stages
of “transient fall-stable evolution-damage initiation to failure” red with the specimens without lattice-web,

the lattice-web reinforced specimens have obvious signs befo(se atgue failure.
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Table 1 Size of GFRP-Balsa sandwich beam specimens

Core thickness/mm

Web spacing/mm Fiber laying of webs

Specimen Fiber laying of facesheet
No lattice-wek
mﬁmw e [€0. 90)/0/(+45)Tx 25.4
One lattice-web
jEE [(0, 90)/0/(+45) |t 25.4
Two lattice-web

[0, 90)/0/(£45) ]t 25.4

LTI

70 [£45],

35 [+45],
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Table 2 Four-point bending 169 0F GFRP-Balsa sandwich beams

Specimen No. Failure mode @ N Ultimate Average/ gltimate Average/
capacity/kN kN displacement/mm  mm
BO-1 Core shear; Debonding 8. 43 4.52
No lattice-web BO-2 Core shear; Debonding 7.25 7 3 3. 88 3 8
B0-3 Core shear; Debonding 6. 64 3. 36
B0-4 Core shear; Debonding 6.95 3. 64
Bl-1 Local crush of upper facesheet; Debonding 11.57 6. 30
One B1-2 Local crush of upper facesheet; Debonding 12. 02 1. 79 6. 60 6. 50
lattice-web B1-3 Debonding 11. 89 6.69
Bl-4 Local crush of upper facesheet 11. 66 6. 40
B2-1 Buckling of upper facesheet 13. 05 5.74
Two B2-2 Local crush of upper facesheet 12.13 12,66 5. 46 5. 60
lattice-webs B2-3 Local crush of upper facesheet 12.55 5. 88
B2-4 Local crush of upper facesheet 12.91 5.31
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(b) Failure modes
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Fig. 6 Fatigue failure modes of GFRP-Balsa sandwich beams

without lattice-web

(a) Core crack propagate
to interface
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Fig. 7 Fatigue failure progress of GFRP-Balsa

(b) Failure moment

sandwich beams without lattice-web
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(a) Crack initiation
and propagation

(d) Tensile failure moment

(c) Fiber splitting
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Table 3 Fatigue life of GFR dwich beams
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PR OE
Load No lattice-web \)wefweb

Two lattice-webs

level  Po/kN'S QL RARR/KN S Poac/kN S
D
151 \X 2152 3041
0.9 6.59 2 10.61 469 11.39 8033
b7 1060 10880
7\
NN
@ 8162 6721 20843
0.8 5 5516 9. 43 6709  10.13 19588

23473 46080
0.7 5.12 43959 8.25 33778 8.8
50509 29085 1080
N
1000000+ 96895 x\x 84113
0.6 4.39 783495 7.07 10067 60 40394
o
1000000+ @S 82268
FaN
OO
3367 209154
0.5 — — 5. 90 368850 6.33 185458
321498 266499

Notes: P..—Maximum fatigue load; S—Fatigue life.
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