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Fig.1 Fixing structure for adjective-center and toque transmission
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Fig.2 Finite element calculation model of the simulated low-
pressure rotor
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Table 3 Calculation results of critical speeds and abundant of
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Fig.3 The first-stage vibration mode of the simulated low-
pressure rotor
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Fig.4 The second-stage vibration mode of the simulated low-
pressure rotor
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Fig.5 The third-stage vibration mode of the simulated low-
pressure rotor
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Fig.6 Installation and measurement diagrammatic sketch of the simulated low-pressure rotor on test rig
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Fig.7 Curves of vibration amplitude versus speed measured by
D, transducer
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Fig.10 Curves of vibration amplitude versus speed measured
by D, transducer
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Fig.11 Curves of vibration amplitude versus speed measured
by D, transducer

F AR R (L 3) MRS (L% 4), 735
ST RTINS A T AR, I 5 R,

&®R5 ITHRRE
Table 5 Calculation errors
I 4% / REE . WHRE
(r/min) CPHIHD HHE /%
F—W 5798 4763 17.85
1 14314 14099 457
THEIRZENE XU

IRRZE = (| AK(E - HHE 1 IXKRE) x 100%

M 5 AT AN : 55— Bl S R 5 i e S e e
FARZESY 52 17.85% 1 1.50%, GIHEREN EZREA
(1) S TEEME A BT T B4 L, R EE ST
LIRS E—EG(2) MERE. BMEKRE ITHELR
HiR AR R BA B — 2,

MIE 7~ & 11 AT AE - (1) FTAERT P I 57 45 2
THIBRERD, BA K AR BB HAE, X5IHEBEHN
AP B R M RS R — B 5 (2) FE &R N, 5%
THREEA RZERA, IR THPRSTE | R
5, R L O DA SR T2 A HE

4 45

AR FA IR TTIR AL TR AU T i 2 s 2
Xt e TR = Bl R AN IR BT TR AT, FE e
el as b5 B T RV E A 3 A . s
A, ATLAR H AT 4518

(1) AR A PO T TE B AR Bl PN A ZE P T
FEGH

(2) AREAE IS 7 B BT T SR B S WA IR Y , ZE 8



72

Wiz B EBAR

Aug. 15 2017 Vol. 28 No.08

TR EEE N T-—— R T

(3) 1k A AR A BETT A HE, 7E S R VT Rl P9 AT A

T T FEHLTAE,
SE
(1]  XBEERE, R 7T Sl & ShLEh Jrik 5o i 7 3 4Rt T ]

(21

31

(4]

(5]

(6]

[7]

Az sh J1244R, 2003, 18 (6) . 717-722.

DENG Wangqun, GAO Deping. Dynamics characteristics study
of a power turbine rotor of a turbine shaft engine [J]. Journal of
Aerospace Power, 2003, 18 (6) ; 717-722. (in Chinese)
XREERE , E 7T Bl A SLh J1e fe e Tl s - R
5% [3]. iz sh 1124 , 2003, 18 (5) : 662-668.

DENG Wangqun, GAO Deping. High speed dynamic balance
technique of a power turbine rotor of a turbine shaft engine [J].
Journal of Aerospace Power, 2003, 18 (5) ; 662-668. (in Chinese)
FRRERE, 2 AR, WIET, % . AR TR D
Az sh J1244R, 2004, 19 (4) . 506-511.

DENG Wangqun, LI Shangfu, GAO Deping, et al. Method of
high speed dynamic balance to balance a slender flexible rotor [J].
Journal of Aerospace Power, 2004, 19 (4) . 506-511. (in
Chinese)

FRHERE, BB, X , % . Fe TR sl PATHORTE Rl & 3h
PUEHUBARF AR D] AZ53h 712441, 2005, 20 (1) - 78-85.
DENG Wangqun, GAO Deping, LIU Jinnan, et al. Effect of
high speed dynamic balance technique of rotor in reducing
vibration of whole turbine shaft engine [J]. Journal of Aerospace
Power, 2005, 20 (1) ; 78-85. (in Chinese)

BREL, BREE, WwdR . Sl R T3 R AT S
5T [). Mias s 124, 2006, 21 (3) . 563-568

WU Guofan, CHEN Guozhi, TU Mengpi. Analysis and
experimental study of the high speed flexible rotor dynamic
behaviors [J]. Journal Aerospace of Power, 2006, 21 (3) . 563—
568. (in Chinese)

HEH, FER . BRI TR SRS [
Wi A, 2015, 34 (3F)]) . 188-198.

DONG Chao, WANG Deyou. Vibration measurement on
misalignment of aeroengine rotor system [J]. Measuring and Testing
Technique, 2015, 34 (supplement) ; 188-198. (in Chinese)

Seve F, Andrianoely M A, Berlioz A, et al. Balancing of
machinery with a flexible variable-speed rotor [J]. Journal of

Sound and Vibration, 2003, 264 (2) . 287-302.

8l

(9]

[10]

(11

Z DM NGRS R A2 8L 3 A R T80 112EBE A D]
WEE R EATZS S I HUMBT SRR, 2015,
NIE Weijian. Dynamics study of a high-speed rotor with multi-
disk and multi-support of a small turbofan engine [D]. Hunan .
China Aviation Powerplant Research Institute, 2015. (in
Chinese)
FRIERE, £3%, FTMEE, 55 . SRR BRI AL B SR
R ENPURE R T R 0 [J]. AT % 3h41, 2016, 42
(3). 7-11.
DENG Wangqun, WANG Yi, NIE Weijian, et al. Influence of
supporting stiffness and axial location on critical speeds of a
low-pressure rotor of a counter rotating engine [J]. Aeroengine,
2016, 42 (3) ; 7-11. (in Chinese)
5, B0, BIIR, % . F/NELR R R SRR TR )
RIS [J]. MRS S5 lRahf ] , 2008, 28 (6) - 136-139.
WANG Bo, LI Guanghui, LIAO Mingfu, et al. Experimental
investigation on high speed dynamic balance of a flexible rotor of
a small turbofan engine [J]. Noise and Vibration Control, 2008,
28 (6):136-139. (in Chinese)
= RSB T BRmES . i RSt 0t 25 19
Mt BT 1 BEENLARS] [M]. e fizs Toll i, 2001.
{Aeroengine design manual) editoral board. Aeroengine design
manual; Vol. 19 Rotor dynamics and whole engine vibration
[M]. Beijing: Aviation Industry Press, 2001. (in Chinese)
(FRiEHIE  X2E)

E&®E
RpEFE (1967— ) 5.+, aAHFHARA, TXRALH
w): MR AIERE XA T3 ) R,

Tel .

0731-28593442

E-mail ; hnzzdwq@163.com
A% (1988~ ) * M+, MEIALF, TZ2HTTH:
T RAIIRE RS Fedt T30 ) AR,

Tel.

0731-28592362

E-mail ; 708949063@qq.com

AR (1966— ) B . HE, aAMFHALR, TXHF LS

) : ALE KA ALEM IR T,

FRE(1991— ) B OAEHRE MEIAETF, LE2HTT
®: AE KA E XA T3 N FAAR,

Tel: 18073326162

E-mail: 810299353@qg.com



SBERE 5% SRR SR B 13 I PERF 5 73

Dynamic Characteristics Study of Simulated Low-pressure Rotor of
Turboprop Engine

DENG Wangqun®?*, FAN Panpan®?, XU Youliang"?, YUAN Sheng"?

1. AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, China
2. Aviation Key Laboratory of Aero-engine Vibration Technology, Zhuzhou 412002, China

Abstract: The dynamic characteristics of a simulated low-pressure rotor of a turboprop engine was researched. Based
on beam element, the analysis model was established by finite element method. The first three-stage critical speeds
and vibration modes of the simulated low-pressure rotor were calculated by SAMCEF/ROTOR software, and dynamic
characteristics experiment was carried out during the whole operating speed range on the high-speed rotating test
rig. The experiment result show that there are two-stage critical speeds during the whole operating speed range, the
first two-stage vibration modes are rigid body modes, the design of the fixing structure for adjective-center and toque
transmission is reasonable, and it can reliably operate during the whole operating speed range. The research will
provide reference for dynamic characteristics analysis and experiment of similar rotors.

Key Words: turboprop engine; simulation low-pressure rotor; fixing structure for adjective-center and toque
transmission; finite element method; critical speed; vibration mode
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