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Tab.5 Comparison of IR and AE test results (6, =500 MPa)
A E/
[ Iae % L/ /AN o C °C [

E/ ATw/ AT/ Eg/

5

1 14.7 139 5.8 90 84 7.1 0.236 0.221 6.8
2 14.3 135 59 92 84 9.5 0.236 0.222 6.3
3 14.0 134 45 91 84 83 0.236 0.218 8.3
4 151 141 7.1 90 84 7.1 0.236 0.220 7.3
5 149 141 54 90 84 7.1 0.236 0.217 8.8
6 15.2 139 89 89 84 6.0 0.236 0.218 8.3
7 14.7 134 98 91 84 83 0.236 0.220 7.3
8 146 13.7 6.2 89 84 6.0 0.236 0.221 6.8
9 15.0 14.1 6.0 90 84 7.1 0.236 0.222 6.3
10 149 139 6.7 92 84 9.5 0.236 0.219 7.8
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Fig.7 Testresults (6, = 1000 MPa)
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Tab.6 Relative deviation of IR and AE test results (6.=
1000 MPa)

2
=

E/ Ew/ ATw/ AT/ Ex/
Iae 9 Mr  Yae o © C o

d'[]]
=
=

34 31 9.7 197 180 94 0472 0433 9.0
3.5 3.2 94 191 180 6.1 0472 0.443 6.5
3.0 2.8 7.1 197 180 9.4 0472 0441 7.0
3.2 3.0 6.7 195 180 8.3 0.472 0434 8.8
3.5 3.2 94 196 180 8.9 0472 0433 8.9
3.6 3.4 59 193 180 7.2 0.472 0431 9.5
34 3.1 9.7 194 180 7.8 0472 0441 7.0
3.2 3.0 6.7 195 180 8.3 0472 0429 9.9
3.7 3.5 5.7 194 180 7.8 0472 0442 6.9
3.1 29 6.9 192 180 6.7 0472 0441 7.1
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Fig.8 Infrared thermography of specimens

H1 3% 6 BT 7R, 05 i A - I IR) O 3.3 s, 43 Il 7E
BF 20 41/ 3 0 1/ 245 1R N3 FE 1.1 s F1 2.2 s B 2 HUR
IR, LB 5 X 3 B O 3 3k A A0 P
wmE 9 s o

(b) =2.2 5
K9 Y RO
Fig.9 Micrographs of specimens

(a) =1.1s

(c) =33s

9 (a) v, 328 4 2 T St BB ML 43 A B0 7
W ARIE RPEAIEIX . B 9(b) 76 2.2 sIFH B T
WY A A PEIX . B 9Ce) 7 3.3 s i B 1 A L
S0 AL 2T 5T I L K b 1 2T 4 B 4
Oy JZ UL R BE R AR 3K 0.472 CHE B &b F %0 B 45 0
RE . KIS E 4(b) KB . £E 1 000 MPa 5
N IR W0 G 45 4 43 A B A % A T R b R0
PE X, 00 45 473 5 AN AN A 435 FE AR 2L 5 2F 4k W 24 R
TR S 2 N B A 4 )20, X e 1508 5
BEYUE— AR 5 5 78 200 MPaff B f1 F L 348
IR B R 24 SR /D b 27 A O, R TS B 1 kR R
HRE HE B ORAIG , A It £ ¢ DL SR

5 & it

1) FE U AL T 2 ff 5 A I R BR A IR A S A R
Sk A KF A BB R A G SR T TR 32 A6 0 i
JEE SRS I3 {E, RE A% [l i) st 57 XUy LI R 2 R A 2 3



482 w3, W

w5 2

W 945 5

T ) s B 0 R A R A 5 ) A A 0 SRR DG B L 1%
05 1201 T IR LI R S 455 R PR

2) TE /N R AR 45 R R A8 e R 7 A A A
58 J3E I AR 22 [) A S PR XRS5 AE THEURE
o, 35 T R 08 IR B AE BB 505 1 A o
THIKR,AE BT 50 e 98 M 75 TE 1) BE i R ik
K-

3) AR5 8 A% fi [ YAk o A i 84 0K S A IR
o A3 bR, KA T AN TR L 3 5% A7 45 495 1 28 e
(O BR AR E AR T IR R A AE 15 5400 1 452 49 1Y)
I S 20 AE AR 5 BB 50 3R 3 R AR 1 A X
T 2 7 ¥ 25 24/ F 10% , 5 UE 1T IR A6 XU T Bl
W T2 S B A 5 D vk B R

4) WEE O I B % B0 < AEAR N 7 1 T R 4 ke
s B R L 50 TG B, A /0 2 4 R R, AR R R R AR
s 6 v N AR R B8 20 2%, e R AL 2
TSGR E KA BT R AE REBUTEUE RS
IO 3 7K ST B 8 SR T w8 B R 32 R R 8 5 TR
A5 R KO R A G

z £ X

(1] BRI, sRHabl, A M, 55 O R A SRR 2 W 45 4

FRE A 0 BT S 25 [T ). i AL T AR, 2020, 31(2) .
175-189.
CHEN Xuefeng, GUO Yanjie, XU Caibin, et al. Re-
view of fault diagnosis and health monitoring for wind
power equipment [J]. China Mechanical Engineering,
2020, 31(2): 175-189. (in Chinese)

(2] %, arr3C, sKRAIEAE, 55 . RODHLI Fr B A= B b B 4 Y

AE B AL W 5T [ 7], AR AR 274k, 2017, 38(12) :
3053-3060.
ZHOU Bo, YU Fang/ai, ZHANG Ya'nan, et al. Study
on energy release mechanism of native defects transition
for wind turbine blade[J]. Chinese Journal of Scientific
Instrument, 2017, 38(12): 3053-3060. (in Chinese)

(3] FaB3a . 525 MRk Z & B Ok I K TR A g 24 e g
BMLD ] fat: B AUALZ TR K%, 2018,

[4] MAY M, HALLETT S R. An advanced model for
initiation and propagation of damage under fatigue
loading, part I: model formulation [J]. Composite
Structures, 2011, 93(9): 2340-2349.

[5] BONORA N, TESTA G, RUGGIERO A, et al.
Continuum damage mechanics modeling incorporating

stress triaxiality effect on ductile damage initiation [J].

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Fatigue &. Fracture of Engineering Materials &
Structures, 2020, 43(8): 1-8.

MENDLER A, DOHLER M, VENTURA C E. A
reliability-based approach to determine the minimum
detectable damage for statistical damage detection [J].
Mechanical Systems and Signal Processing, 2021, 154:
107561.

VSHIVKOV A, IZIUMOVA A. Approximation of
heat dissipation-crack rate curve for fatigue crack in
stainless steel[J]. Journal of Physics Conference Series,
2021, 1945(1): 012063.

NADERI M, KAHIRDEH A, KHONSARI M M.
Dissipated thermal energy and damage evolution of
glass/epoxy using infrared thermography and acoustic
emission [ J]. Composites Part B : Engineering, 2012,
43(3): 1613-1620.

YUAN L W. Constitutive equation with ordered
parameters for viscoelastic material containing defects
[J]. Acta Mechanica Solida Sinica, 1997, 17: 320-330.
BERTHEL B, CHRYSOCHOOS A, WATTRISSE
B. Infrared

image processing for the calorimetric

analysis of fatigue phenomenalJ]. Experimental
Mechanics, 2008, 48(1): 79-90.

DEKYS V, KOPAS P, SAPIETA M,
detection of deformation mechanisms using infrared

Applied

et al. A

thermography and acoustic Emission[J].
Mechanics & Materials, 2014, 474 315-320.
AMMAR I B, MAHI A E, KARRA C, et al. Fatigue
behavior and damage analysis by the acoustic emission
technique of cross—ply laminates under tensile loading
[J]. Multidiscipline
Structures, 2017, 13(2): 150-164.

XU J, WANG W X, HAN Q H, et al. Damage pattern

Modeling in  Materials and

recognition and damage evolution analysis of
unidirectional CFRP tendons under tensile loading using
acoustic emission technology[J]. Composite Structures,

2020, 238: 111948.

E—EEBN W, L, 197649 A
A U A R, BT
J7 1] Ry TP A R VR 2 A TR A e 5
neis . W R R R 5 2R B
FEAR (14 B B B RHLERAF 52 ) (IR 32
AR )2017 AR5 38 B4 120 458 3¢,

E-mail: liguodapple@sina.com



