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Development and Application of Fatigue and Flaw Tolerance Test Device
on Helicopter Tail Structure
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ABSTRACT: The work aims to study the fatigue and flaw tolerance test technology of composite tail structure, in order to ob-
tain the fatigue life and check interval of tail structure, meet the airworthiness verification requirements of civil helicopters and
ensure the flight safety of helicopters. The design and development of the specialized test bench, pneumatic impact equipment,
flexible automatic scanning and imaging nondestructive testing system for the fatigue and flaw tolerance test of tail structure
were described. With the whole set of test devices, the connecting restriction and load boundary of the tail structure specimen
were simulated fully, the complex load spectrum was controlled accurately, the impact flaws were prefabricated and the flaws
were detected automatically. The experimental results indicated that the load error was less than 2%, the impact energy error was
less than 2% and the error of flaw detection was less than 1 mm. All indicators satisfied the research objectives and technical in-

dicators of the project. The research results have been successfully applied in the development of civil helicopters, which can
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provide a good reference for other helicopter tail structure fatigue and flaw tolerance tests, and has important engineering appli-

cation value.
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Fig.1 Schematic diagram for fatigue and flaw tolerance test loads
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Fig.2 Schematic diagram for design of fatigue and flaw tolerance test bench
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Fig.3 Photo of fatigue and flaw tolerance test bench
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Tab.1 Impact test data

BVID s 453493 T il

CVID w5 #5473 il

4
ﬁ AL A fr/mm R OGIR PURR . R TR
e/ BEEAD E/mm e/ HEE/) FE/mm

A BETFR (x, ¥)=(15710,52)  10.0 9.98 0.73 0.20 11.0 11.05 S -0.45
B ZMEEM  (x,2=(14400,1660) 4.3 4.32 0.27 -0.47 4.7 4.67 T8 0.64
C  AifuEEHR  (x,2=(12100,1790) 21.0 21.16 1.61 —0.76 22.0 21.97 175 0.14
D B MMM (x, 2)=(15786,1618) 21.0 20.85 0.21 0.71 22.0 22.40 1.10 -1.00
E JE#HHEK (x, y)=(12 388, 161)  18.0 17.98 0.24 0.11 20.0 19.91 T4 0.45
F o RIER2ERAR (%, 2=(17 060, 1975) 10.0 10.13 0.04 -1.30 16.0 15.85 0.63 0.94
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Fig.7 Prefabricated flaw and impact damage: a)manufacturing defects in platform wall panel components;
b) manufacturing defect in left and right wall panels; c)manufacturing defect in the right side panel
of the middle section; d)impact damage to wall panels
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C 78%29 78%x31 78%x30 78%x30.5 78%x30.5 78%x30.5 78x38.5 77.5%x38 78%x37.5
D 28x17.5 28.5x16.5 27.5x17 26.5x17 27%x17 26.5x17.5 36.5%39.5 36x39.5 36x39
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b4 29x10 30x10.5 30x10 30x10.5  30x10.5  30.5x11 30.5x11 30x10.5 30.5x10.5
c 20.5x9.5 21x9.5 21x11 21x11.5  21x115  21x115 21x11.5 21x11.5 21x11.5
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