55 35 % H5 4 W M= N FH Vol. 35 No. 4
2020 4F 4 H Journal of Aerospace Power Apr. 2020

B HS.1000-8055(2020)04-0744-13 doi: 10. 13224 /j. enki. jasp. 2020. 04. 008

Trent900 ZEZhHL K EMHE (k5
REEFHNFITARE

w F'. FREH, SEHA
(Lo S % S L AT RS W) DR B & sh LS. BT 1100155
2. LS K S LA AT PR R AR HLERE . R 100097)

i B ORI T OIS s B A S BLXUE I TR O TR A B M S A DR 4 3l g 2
F7 AL BB Trent900 & S LA BT FEXT G . 404 T 3% T KU MR K2k (FBOD A o 225 W A 45 04 Be i 4 A
HET T J& T %% T 22 18] 3l 3 27 R 45 5 W) 5 0 I8 A 80 L XU It e AL i BT . A T 16 2 Trent900 & 5)
ML FBO B = 4E 4 /i 7 R . S8 T FBO ZJ5 e 7 Jie e 29 360° /Y 8l J1 2% 47 A4l . F 55 Trent 900
RPN FBO SR QAT TR L . 25 R 3EH . Oy K45 R 5 FBO 158 R AR 78 725 WL 5L A I (8] 5t e —
s @ F 25 M AR B 58 42 2R AU - S R 2l A 5 R ST R AR 24 4506 5 O U 45 1) DR T A A1 T % 7 482 (3B 1) i
SRR I i o

X # W: Trent900 Lghdls KIME L XML S5MRE; BRESII¥%: SaiE
HESES: V231.96 XIS A

Low pressure rotor dynamic behavior simulation

of Trent900 engine after fan blade out

XU Xue', LI Hongxin’, FENG Guoquan'

(1. Shenyang Engine Research Institute,
Aero Engine Corporation of China, Shenyang 110015, China;
2. Corporation Headquarter, Aero Engine Corporation of China, Beijing 100097, China)

Abstract: To enhance the understanding of the dynamic behavior of the low pressure ro-
tor and structural fuse in three-shaft high bypass ratio turbofan engine during a fan blade off
(FBO) event, the Trent900 was selected as the research sample. The structural characteris-
tics which may cause important influence was analyzed, and the research on the influence of
the dynamic coupling between the rotors, the simulation of structural fuse, and fan blade
simplification was conducted. The three-dimensional rotor/stator simplified model for the
FBO simulation was built. The simulation of 360 degree rotating of the fan rotor was per-
formed and compared with the video of Trent900 engine FBO rig test. The results revealed
that; (1) the simulation results matched the video of FBO rig test in the time sequence of
macro phenomena. (2) The breakage of main structural fuse can reduce the output vibration
load by about 45%. (3) Secondary structural fuse can form a new front support for the low

pressure rotor and protect the fan shaft.
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Table 7 Basic mechanical parameters of TC4
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Table 9 J-C failure parameters of TC4

A Jy 2B HofH J-C R ITEREL Bl
Wi E/GPa 109 D, 0.1192
HER /N 2. 0.34 D, 1.5

FH o/ (kg/m®) 4440 D, 3.765
PR E 6./K 1913 D, —0.03350
ZHZRE 6./K 298 D: 2.172

P RE A ¢, /(J/ (kg « K)D 611




752 it =

%35 &

% 10 TC4 # #l Gruneisen XS FIES

Table 10 Gruneisen state equation parameters of TC4
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