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Two phased array ultrasonic testing methods for bolt holes of wind turbines in service
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Abstract: Large number of bolted structures exist in wind turbine equipment, once the bolt hole is defective, it may
lead to fracture of the entire matrix and cause major accident, but the current bolt hole defect detection method has
the situation of missed detection and misjudgment. Aiming at solving this problem, through investigation,
theoretical analysis and physical research, two methods which combine special tooling with probe for bolt hole
defect detection are developed, namely the direct beam method and the sector scanning deflection method. Taking
the bolt hole of pitch bearing in wind turbine as the research object, the CIVVA software is used to simulate the two
detection methods, and the rectangular simulated crack can be detected. Experiments were carried out on the defects
of rectangular grooves in the actual pitch bearing bolt holes, which showed that the direct beam method could realize
the defect detection of bolt hole cracks. The research provides a new method for monitoring the service status of
bolt holes, which is beneficial to ensure the safe service of bolted structures.
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Fig.1 Physical image of the pitch bearing
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Fig.2 Structure of the pitch bearing
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Tab.1 Related dimensions of FD-033.45.1910.03 type pitch bearing
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Fig.3 The pitch bearing and inspection tooling

1.2 B FLRBE S MBI A E S

IR LR R IE BAE I . AL R IREEIA
SREE. FEMRBOERES T, BR . RS SR ah sk
Bt L %Y S AR AN R AR, BE— B,
W TR FLAS R SR A, R AR AR FL O rh L AR STIR
16 Y el i

HAT, AN D3 SR AR 2 R 75 L X iR A
LHTHE. T, WRRRBERLTTH, 2
RO B R AL, FT REAG I AN SRR L PRI () Bk
Beis BT R A R kAL, HERGR o IR
R LRI, 1 Inash g 0T (R P2 PRI e LR A
FRAZ R 7 AT G I 25 5 3 P R A o
1.3 FEIEF4#BA CIVA S E &L

N T 3k G A GUAR P B P A U VA AR iR e 1L




5% 3 4

B B S5 2 RO LIR AR FLAH 2 b A el 5 5 69

For s LR A B R ), MR AR AR v A
B, TR 2 Far il g7 VAT AU S IE «

1) SRS e e il T3 B e 9 A 5 ), {RUELE
AR A P PRSI AT A, ot S AR AL T g AR AL
WSS RPN b, DU S A AN R A 5

2) K FH R A Fel T AT 25 75 SR i, UARH
MEAR AL, K WA FLAE 1) S SR AE b I8 0 R
HEAT BT, FG S S Ik e A AR 75 TR IR P AR L IR
AL ETHESEN, IR FIRERAE, 1R
AR

T I AEAADL A h ek N LR, IR FTHRRA T
ZR IR T, A f R A 4R B A A I T VA AT
PEFOURGEIN ,  SH AR 25 SR IR 12 A o A T 25
IR -
1.4 E&%

27 1 P ARG WU T 2 o A 42 B 6 7 O A%
F& 7 A0 CARR ), A Hcs A R R A AL 55 AR (1 D)
HfEHE, WIS BAESE, AAAE RIEZE,
TR A H IR e 2 )
1.4.1 CIVA ##HAE B 4tk

WA 2 ik R = AR AR RN T ) = 4R R SN
CIVA B, K 5L16-A1 AU S5 FE RO RS i 3 5 A
N 55 WIBLHH IE R LB A TS I, ELSEAR
kPEMEWE 4 R, KA 3B73HEARE.

4 BESPERIAEME

Fig.4 Probe scanning position of the direct beam method
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Tab.2 Simulation defect distribution of the
direct beam method
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Fig.5 Probe moving direction of the direct beam method
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Fig.6 Simulation test results of the direct beam method
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Tab.3 Simulation defect distribution of the sector scan
deflection method
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Fig.7 Probe scanning position of the sector scan
deflection method
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Fig.8 Sector scan image detected by the sector scan
deflection method
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Fig.9 Simulation test results of the sector scan deflection method
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Fig.10 Probe moving direction of the sector scan
deflection method
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Tab.4 Distribution of artificial defect
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Tab.5 Test results by the direct beam method
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