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Detection of Microcracks around Film Holes in Aeroengine Turbine Blade
Qin Jizhan', Ao Bo', Yang Huimin®, Zhou Weilu*, Zhang Xiaofeng®
(1.Key Laboratory of Nondestructive Testing, Ministry of Education, Nanchang Hangkong University;
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Abstract: The detection ability of film hole microcracks by microfocus X-ray imaging method was analyzed for tur-
bine blade machined with artificial simulated defects and turbine guide blade with microcracks. The actual size of
artificial simulated defects in turbine blade was calibrated by optical microscope, and seven artificial simulated de-
fects in turbine blade can be effectively detected by the microfocus X-ray imaging method. In addition, the size of
artificial simulated defects was measured, and the size measurement results of artificial simulated defects are con-
sistent with the calibration ones. In addition, the microfocus X-ray imaging experiment was designed for turbine
guide blade, and the microcracks with length of 392 yum and width of 21 pm in the trailing edge of the turbine
guide blade was detected by the microfocus amplification imaging method. The results show that the microfocus
imaging method can meet the needs of engineering detection of microcracks in the film hole.
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Fig.1 Schematic dragram of microfocus imaging
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Fig.2 Distribution of artificial simulated defects
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Fig.3 Optical microscope test results
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Fig.4 Radiographic results of turbine blade
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Tab.1 Measurement value and error of artificial
simulated defects

P55 SEREMNRAE/mm ST /mm AEXTIRZE/ mm AEXTIR 2/ %

1 0.213 0.200 0.013 6.50
2 0.187 0.178 0.009 5.06
3 0.173 0.180 0.007 3.89
4 0.280 0.286 0.006 2.10
5 0.240 0.233 0.007 3.00
6 0.197 0.188 0.009 4.79
7 0.181 0.177 0.004 2.26
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Radiographic results of turbine guide blade under different magnification
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Fig.6 Size measurement of microcracks

() i 6 I i N T ASE 40 o G 0 45 SR 3 BT, ol £ i
TR UG J5 V5 A Akt 7 26 N AR B R L il gm 45 2R
I 32 (E 5 52 B ROST 48 5% 18 22 A8 K F 0,013 mm, A7 X 5%
2Z AR 6.50%,

(2) W %e T 1l it B AR RO R 1 g 45 R e Y
TR BB ERBUS Ty T RE e A ok K E R 392 pum | E
JE 21 pm B GREE0, BRI AL i A8 i AR L I 2 AL
TR I

s X X W
OB A S0, B0 R IR A i i X AR CR Ui [T ] 5 A 5
MA A4, 2016, 36(5) . 508-512.
B A R PRE S CR LB [D]. M & 8 Bt
28 K3, 2010,
TRV O X B S e i e H BRI R R MO AR LT R
AL, 2012(2): 61-64.
TENG S, HAN J C, POINSATTE P E. Effect of film-hole shape
on turbine-blade film-cooling performance[ J]. Journal of Thermo-
physics and Heat Transfer, 2001, 15(3): 257-265.
B, A i i S AL SL C AR EO Ly R pEsE (D] P
I RL 2 BE A 5% A= BE (TG 22 068 B DL 98 )+ 2013,
ZEVE SO VIRIT IR L S5 R S P R IR A T il i RBUR AL T

1056

(1]

(2]

(3]

[4]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

LA P EBFEHE A Y SN N B S8 + A v B A 4E &
W13 43 i R E LB i 5 BB R I 2 ScsELCL
BEPH. 2013,
WA A% SCAR AR B, 5. DD6 BB R IR 5 B F 0 T R R
[T]. 28 & BhHl, 2016, 42(4) : 81-86.
SIR R A TS . A AR A JE R I B AR B e (M.
demt: W7l AL, 2012,
TR ok TR B S5 A R Sh LI A8 v AR 5 S AR E
FEI]E TR, 2014, 35(8): 1 267-1 274.
BT R B AN R DL T SR CR A I B A
FELT] R % i S (5 42 2018, 38(9): 985-987.
L7, AR A TE TR R i e AR B 2 SO A R R R
LI AE SR 2 AR R 22441 2017, 43(9) 2 1 900-1 908.
PARISH R W, CASON D W ]. High definition radiography of
cast turbine blades as a method of detecting and evaluating the in-
cidence of microporosity[J]. NDT International, 1977, 10(4).
181-185.
SRR R E Y X SR R S PLIR R i =4k CT A&
(TSR . 2017, 39(8): 34-36,40.
BRI BRI WA AR A LS T BT B A T A3 X R TR
ZROE T 7] 06 4 52 R 4, 2019, 53(10) ¢ 31-39.
HASSLER U. REHAK M. EZRT F. An image processing ap-
proach for radioscopic inspection of turbine blades[ AJ].2011 Inter-
national symposium on digital industrial raidology and computed

tomography[ C]. Berlin, Germany, 2011.

(4Rig:x 1)



