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Experimental Research and Finite Element Analysis on Mechanical Properties of
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[ABSTRACT]
perimental process to verify the mechanical properties required for the normal running of the blades. The test conditions

Static tensile experiments were occupied on a composite fan blade according to the standardized ex-

covered the rated condition and the double overloaded condition of the blades. Experimental results have reflected that the
composite blades meet the strength and fatigue lifetime requirements of normal operation. The formulation of the experi-
mental procedure can provide references on the mechanical performance testing of the similar products. A setting method
of composite property used on the CAE modeling of the complicated curving structures was proposed and a finite element
model of the composite blade was established based on this method. The load-displacement response of the composite
blade under the condition of the rated centrifugal force was calculated. Numerical results are in good agreement with ex-
perimental results, which indicates that the model is applicable in the analysis of the composite blades.
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Fig.1 Structure of the composite fan blade
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composite fan blade

B4 KRR

Fig.4 Procedure of the experiments



PN
RESEARCH mﬁl‘r&l

SN, A F e OB f R AL Kl o

2 EBER
21 BIELRBOAH R HEERNRIEER

RIS 1 A v, 2 A B R LA R o T 4% 107 28 0
[ R AR 5 A S AR R M OC R . Mk IR B 35N
B, A5 % RN AR 3 /0N, d5e FAN B T i R R A% 43 i) A
0.338mm Fl1 330 we o L5 A5, IR A% AT B
AT o BT — (RS R AN AR — far i 26 3 Sl an el 5
6 . PRI Rl &2 2 il it AME 4544, 32 31 1 37 b 28
o FsF, A )57 5 T T A 00 o, PR 5P 8 S R RY
N7 7= A N [R]85 A R AR S S g AR T 55 AR B AT
TE—EZE 5o AR A R 4 Hp e B 07 AR 0 5 0 d5e K
I ASE SR 4.5 BN
2.2 2fFETRBONH R MENLBLER

E SR A R b, 2 A B A RS SE AR LR R N, 1 4%
JoF AR e 1 o7 AR 5 3 ey Y SEAR PR R e R . Bk far
IR TOKN B, AR N AR A58 /N, A8 8 LR A o A8 433l
47 0.636mm 1 653 pe o LS AT, %A B
WIS . #hfer — 2B 2 AR AR — 38m7 il 26 43 ) an
K 7.8 fis s

40
35 -
30
25
20
15+
10
5 L

Hfar N

0 0.05 0.10 0.15 0.20 0.25 0.30 0.35
{7 % /mm
E5 FE RO NEEHRER IR H - (I MLk
Fig.5 Load-displacement curve of the static tensile experiment on
the composite fan blade under the rated centrifugal load
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Fig.6 Strain—load curve of the static tensile experiment on the
composite fan blade under the rated centrifugal load
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Fig.7 Load-displacement curve of the static tensile experiment
on the composite fan blade under the double overloaded
centrifugal load
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Fig.8 Strain-load curve of the static tensile experiment on the
composite fan blade under the double overloaded centrifugal load
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Fig.9 Comparison of load-displacement curves of static tensile
experiments on the composite fan blade before and after
fatigue—loading
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Fig.11 Load-displacement curve of strength fracture experiment
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Fig.10 Comparison of strain—load curves of static tensile experiments on the composite fan blade before and after fatigue—loading
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Fig.12 Failure position of the composite fan blade
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Fig.13 Setting method of composite properties on the
complicated curved structures
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Fig.14 Finite element model of the composite fan blade
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box-beam of the composite fan blade
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Fig.16 Comparison of load—displacement curves between
experimental result and FEM result under the rated centrifugal load
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