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Fig.1 Geometry model of the connecting pipe of tail gearbox
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Table 1 Materials for parts of the connecting pipe
of tail gearbox
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Table 2 Mechanical properties of composite materials

HiH

- E,Y/GPa E,,?/GPa Y@ G,,/GPa
3238A/CF3052/48 65+8 65+8 0.09 55
3238A/U-3160/45 120+10 9+1.5 0.3 4
3233/EW250F/50 22+5 22+5 0.09 3
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Fig.2 Pipe layer expansion diagram
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Fig.3 Laying indication of half axle bush
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Fig.4 Finite element analysis model of the connecting
pipe of tail gearbox
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Fig.5 Displacement nephogram along loading direction

of the connecting pipe of tail gearbox
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Fig.6 Loading displacement curve of the connecting
pipe of tail gearbox in length direction

G675 AL 6 B 47 JE AT 60 R IR 1 N 27 1) ) i
KA K 9.45mm , F BT AEA FRIC/ T 2L A i 2
A P ) DX A R i T 7 DA ) 2 S 2 T, ELAS
TN R 2 1) DX 4 72 T B 32 3] XF Z 1 F) 5% 24 SR (SUA
i Y A (LA AR Y BLAR TR BB AR 7] 5 R 0808 P i -5 4% 46
AT 2B T PR A T A SRR, R A I A8 A i 70
FLLTHR DAL BRI S 1453 A

2 RAEMSER XIS IE
21 HESHARES

R T Yk R D TN B TR B 05 BT A R e
T N A 2 18] DR ) e R AR T 45 5 R R A5 Dol
HERE KIS AR FEAR DL , FAT I8 13 7 07 HAE R R i oK A8
TR IR v 8] (07 L7 B 0088 A Jek g -l e -5 7 EL Ay
SERUA IR T, TR T R RN R IR
2.2 WIEREK

T B AL 2 R B 25 R HRLHIL 3 1
VAR AT A R MOLAS L

U o R R [ AR R B b RN ) R iR
FIEAS e s B 0 RS B HEAT R 5 SR 5 RF AL TSRS 1
o ] 7 A R B B PR TR B 2B 5 A RN 2 A Bl A Bl e
I A 5 R T AR RO B T 5T
B AEA A LT, MR AT, R



50 Wi RHERAR

Jul. 25 2019 Vol. 30 No.07

AT &R 56 G WE 7R,

B7 EREETMNHRANE
Fig.7 Deformation loading test bench of the connecting

pipe of tail gearbox
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Fig.8 Comparisons between test and simulation results
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Table 3 Simulation error based on test results of each test piece

R S-01 S-02 S-03 S-04 S-05
C,./mm 8.76 9.03 8.89 8.76 9.22
15 EARZE Y 7.9 49 6.3 7.9 25
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Simulation Analysis and Test Verification of Loading Deformation to the

Connecting Pipe of Tail Gearbox

Wen Qingshan*, Jing Tiandong

Harbin Hafei Aircraft Industry Co.,Ltd., Harbin 150066, China

Abstract: Composite connecting pipe of tail gearbox plays an important role in supporting the helicopter tail rotor. Due
to the thrust of the tail rotor, it will deform along the thrust direction in the course of use . If the deformation is too
large, the operation safety of the tail rotor will be affected and the safety of the helicopter will be threatened. In order
to grasp the deformation of composite connecting pipe of tail gearbox under limited load and evaluate the accuracy of
simulation analysis, the simulation and experimental verification of deformation of connecting pipe of tail gearbox are
carried out. The boundary conditions of simulation and test are set to simulate the real assembly state of the product.
The results show that the maximum deformation displacement of connecting pipe of tail gearbox is obtained from the
test results 9.22mm. The difference between the simulation result and the minimum value of the test result is 0.69mm.
The simulation results are in good agreement with experimental results.
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