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Fracture fault analysis of tail rotor on a helicopter

HOU Bo, XU Guanfeng, YAN Huijuan, CHU Xiaoyang
(Army Aviation Research Institute, Army Aviation Academy, Beijing 101121, China)

Abstract: Finding out the reason of the fracture fault of tail rotor on a helicopter is of practical significance for using

and maintaining the helicopter and is of significant reference for improving safety of new type helicopter. The frac-

ture fault of tail rotor blade on a helicopter is analyzed by fault tree analysis method, and the bottom event analysis

results are obtained. Then, the macro and micro fractographic analysis of the tail rotor blade is carried out. Finally,

the simulation analysis of the fractographic damage evolution of flexible beam is performed. The results show that

the fracture property of the blade is low—stress and high—cycle bidirectional bending fatigue fracture. When the

strength value of the fiber compression direction of the flexible beam is less than 700 MPa, the fractographic type is

similar to that of the faulty tail rotor flexible beam. The tail rotor will produce large vibration under large fatigue

load condition, and the increase of vibration can intensify the load of the tail rotor, which leads to the increase of

load at the root of the flexible beam and exceeds the designed bearing capacity of the flexible beam, then fatigue

fracture will occur at the root of the flexible beam of the blade.

Key words: tail rotor; fracture; fatigue crack; failure analysis; helicopter

W
BIEEE:

5 A

2023-06-02;  fEEIEH: 2023-09-21

50 , bryantfeng@126. com

el fRoE, BRI, A5 BB T YLR R R o B (], s TARRUERE, 2023, 14(5): 144-151.

HOU Bo, XU Guanfeng, YAN Huijuan, et al. Fracture fault analysis of tail rotor on a helicopter[J]. Advances in Aeronautical Sci-
ence and Engineering, 2023, 14(5): 144-151. (in Chinese)



% 5

5k 45 B8R BT BIL R BT R o)

145

0 51 &

L FE AL 45 4 R i R LA A e T HL T
MLIER |2 5 45 32 22 3l 30 A4 25 40 78 =5 16 26 IR )
W (B O IR 2h 9% 97 AT A B T TAE . 58k
At F B, 52 A B RE 2 0 TR B 57 1 BE RN 4 5 A
Ji) B 2% 5 R AT SRR, B ek iz v F BT
HLEE S AR 20 (HJE A A b Ak 5 4 19 9% 57 B2 193
FebE 5 4R AR AS TR 4 )8 b kL EL A B R Y 26
SR G B IX 3, g 57 W IR B O T O s S A )
PR T A A R RE AR A e B D Gl 8 405 A AE
2 M RE R 43 22 18] AH B52 m , JE— A4 b 04 48 495 38
WOR S PR A R A S5 SR KLUk [ Ah
K L2 H B THHLAE R 2 4 5 i s i T 9% 57
FERE, I W. D. Harris %" %HZ Jr 5 76 2L THHLHR 1R
LR HEAT TR A AR (0 ORI = ] R 2
00 FH A8 K 43 B0 AR B, B0RF 5 BOKR T AR AR
RE L AEHF M 15T, ). Larchuk ™ #F 58 T H FHHL
I 57 3 A 19 43 A LA K Qi ] 15000 B9 358 A 98 57 A
{2 T 2% 100 Bl A 20 10 95 57 M IR A X5 B I o A1
Xof AU EL T ML AR 55 ) T L 2 28 Aar B b R Y 9
FEVESEAT T . R RS R A AT T B T AL

0 1F 77 i, (G W B SRR B9 45 Ao L, AN E Tl
Bis L T+ BIL i & A= o

7 3 S R Y S BT 9 O TR e SR o A
BT R 2 i S T 2R AR R 2 L TIOUL IR 11 43 A A
W 118k 05 00 A, LAY 4 T 58 o3 H 4R BT PIL
I W7 2 B0 I D DR AR A I A S A L 95 B
FER T, 2 T i 2 ) A e e A

1 WEEREESSH

1.1 ME#MSHT

A AR Ll O TSR 220 T Y T
PURSC R LI, BRSO AR F 0. 0 ik
WA 3 AT D 9 — i S A ST R A ﬁﬁFU\LﬁET
AR 2 4R 0 5 B R AT 3 O s A 0 A e
o, — Eﬁ*ﬁ%UEif:fgftHEﬁ}m4L$f¢jﬂlh,Mﬁﬁ
g SRR A

xR 3 IR 57 R ST SR IR AR, LS R
S P5E 97 R BRI 2R O TP 4 B 2 03 A 1Y) D
W, 2 G ) R o B A AR B SR A g3 A S
TE A 20 A 2R 2 732 B L AT AL AP 2 2k R Tl o o 2R
R R VR 3 5 R A R A TR AP S8 e A sl il
6 A AL R B 1R s o 4k 256 T3 T 1)
PR B e A B 45 AT BEOIR 2, 4 43 D R IR
W 55 R W R A T 2~ 7 B

B
AN

SOGARLL || ZZREAAT || FEphiEds || ROl &% || FRAAEnC || AL 2hfh
PR || R || R PN TR R

[on [ o2 |[ 6 |[ o [ Grs |[Fsrs
— N [N [N [N [

P12 5 T 2R e
Fig.1 Fault tree of tail blade fatigue crack
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Fig. 3 Fault tree of pitch—link component failure
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Fig. 6 Fault tree of tail rotor assembly failure
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