FATH B4 | DS N D = SO 14
2021 4E 8 H Journal of Lanzhou University of Technology

Vol. 47 No. 4
Aug. 2021

XEHE. 1673-5196(2021)04-0045-07

KRR BN P BLR S 3B L5 40T 5

W, fF. RER

CHEMBLT R BB TR, Al 2 M 730050)

WE: A BERERANAFIFER N et R MR AE A U8 MW R ANt AR & A
WERIAEREEMERIT A ELMEE Y F AR TAEA R 2. 45 L SHELL181 # 71 /n SOLID185 # jr 4 #)
R ETEAAERE MEMETHFAMEETHFAM KB RTEI N KAEREEEE TR T F EAR
EEHAMEREMBREFHDH. HESMWRAANERTFEEERERREE . REAREHREREE R
BEMEATAM TR NBRAR. FEEHNRAEEATAAMREREHERART SRR REMREEE. R T
FAERER RO ERTREIEE .

KEW.: NAWAT R MRBAREN: £HHAEET; MH

RESZES: TKS3  X#iFERME: A

Analysis of thickness of damping layer of large wind turbine blades
and study on flutter suppression

YANG Rui, YANG Wei, CHEN Zhi-long

(College of Energy and Power Engineering, Lanzhou Univ. of Tech. , Lanzhou 730050, China)

Abstract: In order to enhance the vibration suppression effect of large wind turbine blades, from the per-
spective of increasing the structural damping of the blades, the 8 MW wind turbine blades are taken as the
object of study, and the design of the damping layer and the position of the damping layer are used to pro-
vide the basis for establishing the finite element model of the damping blade. SHELL181 and SOLID185
elements are used to simulate the upper and lower skins and damping layers of the blades, modal analysis
are performed on the two models of undamped blades and damped blades, and the effect of the thickness
change of the damping layer on the overall quality, natural frequency and structural loss factor of the origi-
nal blades are discussed. The optimal laying thickness of the damping layer of the damping blade of the
8MW wind turbine is determined. Finally, based on the optimal damping layer thickness, the two types of
blade vibration suppression effects are compared and analyzed. Combined with the structural loss factor, it
is found that the thickness of the damping layer is not as large as possible. The optimum thickness of
damping layer on the original blade can improve the ability of vibration suppression with little mass increase.
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Fig.1 8 MW wind turbine blade finite element model
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Fig.2 Schematic diagram of partial cross-section of leaf

roots and leading edges along the span direction
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Tab.1 Design scheme of blade layup
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Tab. 2 Material mechanical properties parameters

bt P A PIRGIE NER /24 B E R
E,/MPa E,/MPa E./MPa G,y /MPa G,. /MPa G,./MPa hay fhye fhax (kg +m™) A5 B

GFRP 33 190 11 120 10 121 3 690 3 000 3 000 0.23 0.11 0.11 1 890 0.01
ZN-33 # i 1 000 892 755 89 76 79 0.498 0.366 0.366 930 0.968 3
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Fig.3 First-order vector displacement diagram of blade

without damping structure
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Fig. 4 Blade unit model of damping structure
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Tab.3 Parameters affecting the thickness of the damping layer of the damping blade
FiL e 22 )5 2 — B iR — B RARXS — B R —Br AR RIS T i R A SR RFEE T
h/mm f/Hz fi#% s/mm FEr /% MBI/ % T/ % p/(X107%)
0 0. 325 305 0. 809 209 0 0 0 1.613 5
0.1 0.323 588 0.798 116 0.527 8 1.370 8 0.007 1 32.913
0.3 0.322 871 0.798 056 0.748 2 1.378 2 0.021 4 35.58 9
0.5 0.321 964 0.798 021 1.027 0 1.382 5 0.0357 37.850
0.7 0.320 816 0.797 940 1.379 0 1.392 6 0.050 0 39.75 3
0.8 0.320 314 0.797 921 1.534 3 1.394 9 0.057 2 40.62 6
0.9 0.319 950 0.797 889 1.646 1 1.398 8 0.064 3 41.31 1
1.0 0.319 536 0.797 842 1.773 4 1.404 7 0.071 4 41.87 5
1.2 0.319 031 0.797 768 1.928 7 1.413 8 0.085 8 42.92 6
1.5 0.318 335 0.797 719 2.143 0 1.419 9 0.107 2 43.56 4
1.8 0.317 661 0.797 675 2.349 8 1.425 3 0.128 7 42.80 2
2.0 0.317 111 0.797 582 2.518 0 1.436 8 0.142 9 41.99 5
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layer thickness
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Fig.7 Comparison of static pressure displacement of two
blades
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