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Fig.1 Typical installation mode of civil aircraft

turbofan engine
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Fig.2 Schematic diagram of engine mount
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Fig.3 Lateral stiffness of engine-mount system

P4 BRSSP ) B g o3 7R 1
Fig. 4 Schematic diagram of normal contact stress

distribution of cylindrical elastomer

LB R BET MR AR NS ET S H R Z IR 4R 25 P
AN AT oo B2 B 5 A i g [ R R LI o=



FME A JETRFEERT AT 15008 1 % 2l BLsk e 4% 53 B

35

00,6 = an 5 ) ERAF BRI 2545

B W AL b = tan(g) = £ MM LB kst
, 8P
& T EARm (2)

15 AR A 70 A Y Bl -, AT LLAS B 2% 16 i AR ik
NIRRT R S i 1 ) A

B B B b2 _ y2

o= r) =

ey = tan(¢pr2), #F— 2% 3 (3) PEATRL 43 AT A4S 2 4
BT R 20 BE SRR e

T, = J’g po R, cosd ds (4)
2 o KR Ak 16 B R R B R BT AR

A SCR FH ABAQUS JE1 FASET—H- R 422 i EE 4545 BT
AIRTAIRIE, YA BROTRIR AN R S Bi7R o B9ET-H Fph Rk
I, B R AME 30mm, LA R =10mm. H-H S5854THY
[FIBRRFHS = (R, - R, ) /R, At , i i A A ET P ok 4%
REAL ) [a] B i o A7 FROTAR AR FHF- 1H1 3 ) 5200 (CPS4R)
AP ARIE S ik DX R /ISR fk 7 7 08 TS B, A 4 Ak [ ]
Tia] A S Z0 R 80 164 F BAIT AR K 18, 2R 178 25 i
W B TR Al B e AR ) R HZ9 R 0.5mm. HFER A
AN 6 S BT L 43 8T, 4330 R 6=0.1%.0.5% . 1.0%
2.5% F15.0%, [A] i & A 24 LALEF R ) o, = P/DL (I
{8 43 %1 3 S0MPa 1 500MPa) . 4 4T — H H % i surface-
surface 3l , 225 B0 -4 B FE Ml 3l BE 452 22 B0 A8 1=0.12,
THAR ] Standard # 75K i #5153 J ULk 3 & P4
3BT AR - Step-1 54 75l 1] 280457 N CF=1000N, X i o =
50MPa) ; Step-2 1 Step-1 & fill [ %F 85 4T JE 47 i€ 4% 1 #

,—esd<e¢ (3)

KI5 SHET-H 7 A BRI T RS AR
Fig.5 FEA mesh model of Pin and lug

(UR3)pi -4 i BESEERELIE R . A L BT B B9 4T 2R T i
PEAA (E=210GPa) BRIV H R (LR BRI ) B 353

SN, TR A SO RS E TR RN A 7 04, H
AR IS EE AN TE] 6 7 o

(a) 4% XAl J150MPa., 500MPa, H-F-¥: a4 Al

1200 +
Step-2
1000

800

600

A A /mm

400 |

200

Step-1

0

0 05 10 5 20
HHFEL )/

(b) 2 SCHEfR; J1500MPa, 854 [ EEAERH e A
Ko PESEREHA RICTHREEE R (0=1.0%)

Fig. 6 Simulation results of the friction damping moment by
FEA (0=1.0%)
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Fig. 7 the normal contact stress and contact angle of the pin
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Table 1 Comparison between friction damping moment
predicted by FEA and contact theory
o/MPa S FEAT,/ BT,/ rad Error/
’ Nmm Nmm %
0.1 1319 1098 1.128 -20.2
0.5 1211 1174 0.505 -3.1
1.0 1194 1178 0.357 -13
50 25 1172 1166 0.226 -0.50
5.0 1140 1138 0.160 -0.21
0.1 16086 — — —
0.5 14117 9814 1.60 -438
1.0 13126 10878 113 -20.7
500 25 12130 11315 0.714 -721
5.0 11567 11212 0.504 -3.17
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with different friction coefficient
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Analysis of Vibration Reduction and Isolation of Back-Supported Turbofan
Engine Based on Articulated Link

Sun Wei, Dong Lijun, Zhang Rui, Bao Junbo, Wang Ganglin
Chinese Aeronautical Establishment, Beijing 100089, China

Abstract: Aiming at the engine vibration problem caused by the installation method of the back-supported engine for
blend-wing-body configuration, theoretical and simulation analysis of the vibration reduction and isolation principle for
turbofan engine articulated link installation are carried out. The nonlinear characteristics of lateral stiffness of the
mounting bracket with three hinged rods are studied. For the gap mechanical connection of articulated link, the dry
friction damping moment of the hinge is predicted through theoretical analysis and finite element (FE) simulation.
Further, the vibration mode of the back-supported engine mounting system is simulated by the FEM, and the low-
frequency coupled vibration modes of the engine mounting system is obtained. The research results show that the
articulated link installation couples the axial rotational and lateral translation freedoms of the engine, which realizes
the lateral vibration isolation through low lateral stiffness. Meanwhile, the high friction damping moment of the hinge
realizes the vibration reduction of the system.

Key Words: articulated link; stiffness nonlinearity; friction damping; vibration reduction and isolation
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