353 oA 453 ol A
Yose) ik B IR £8

Joumnal of Deep Space Exploration

B R a8 RS BT EIR BT i

ik, MR, BRZF, F O, REx

Identification Method of Fatigue Load Characteristics for Reusable Launch Vehicle Engine Based on Gaussian
Distribution

XU Zhenliang, DENG Sichao, YIN Zhiping, LUO Jie, and WU Shengbao

TELR L View online: https://doi.org/10.15982/j.issn.2096-9287.2022.20210144

T REROGERA HA S

Articles you may be interested in

HE 0 s KIS A R 5 T 207 RS
Research on Design and Process Program for Grid Fin of Reusable Rocket

TR BRMZERR (P HEC) . 2021, 8(1): 51-61
AR KT R S A Bl WL AR R A LA

A Self-locking Electro—mechanical Actuation System for Liquid—Propellant Rocket Engine
DA~ (P30 ) . 2021, 8(1): 27-33

BT DU B 1 /N F AR IS A K T SR PPAG R

Research on Launch Vehicle Reliability Assessment of Small Sample Based on Bayes Theory
AR R (P ) . 2021, 8(1): 62-69

CRAEIS” RIBECKHET AT 55 R AR
General Scheme and Key Technology of Long March 5 Launch Vehicle
VRASHRIPEHIOIEESC ) 2021, 8(4): 335-343
FET R DB RIS ST IR BT RS BoR
Digital Manufacturing Technology of Special-shaped Pipe of Launch Vehicle Based on Point Cloud Measurement
TR RMZAAR(PIE3C0) . 2021, 8(1): 34-41
BB KGR T R 5 HT
Failure Behavior Analysis of Expansion Structure of Heavy—-Lift Carrier Rocket

VSRR (FES0 ) . 2020, 7(3): 311-318




®=E RN F R (PR

Journal of Deep Space Exploration

Fo% FE S H
2022 410 H

Vol.9 No.5
October 2022

EREAEH AT LR FEAFEIR A 75 0E

k!, RER, gP, FOF, Xpx
(1. RERIZ KT AT G W7 R B, JEat 100076; 2. PHIETL K2 RAT2ABE, PH22 710072)

# OF: T E A IE K ET RS R A6 57 B B AR R M (R, s BT AR B D A S B T IR R
I 5 A B ORI o AR, e o B ST P A 8 T IR 0 5 A B AT 4G TR S (e L AR e B AL R R AR
THBORE 55 B RAAE & T S, SeBUE T B HE R B R SRR b . TR ARE], SRS HUK T Y
BT RO RE T = T 0 A R AT BER ) AR, 3R 57 BT B = T 0 A SO IR R 57 A B A3 A L L. 20T
PRGBS AL FIZ Bk S R SR T 905 B s, ML TS R W 8RR 7k, WAL R WL BALIRER, N
LA B K T 55 3 e v 5 S W 2y 1 58 G AR A — PR R 0 A T B

XBER: HE(EHLSEOKE WA MIRIER L S A

HhEFHES: V4751 SCRRFRIRAS: A XEMHS: 2096-9287(2022)05-0506-06

DOI:10.15982/j.issn.2096-9287.2022.20210144

SIMMER: fhize, XOEM, BT, % BAM SRR AN RSB 75, TR R4
(R0, 2022, 9 (5): 506-511.

Reference format: XU ZL, DENG S C, YINZP, et al. Identification method of fatigue load characteristics of

reusable launch vehicle engine based on Gaussian distribution[J]. Journal of Deep Space Exploration, 2022, 9 (5) :

506-511.

51 &

HEMHBE AT Z X UTERT ST ERE
AR IR 57 BAT R 57 AT o0 W AR S R I i, A
A G5 R 7 AR R 5 SR R SR IR DT B, TR M HE R AT
RO o3 BT 95 57 B fr 0, AR ICHRPAE &, X A
B F B 2 OCH

FL R B8 9 57 B AT SO 2 B 5 Ay A 1 R B )
R BIRFUN SR VAT 28053 1T TR 45 2 B R Ak T THD
W7 RERHRY, $ESEIRAiswarya W F R3]
ST MR e R R R S I
BRIE R R E ) B H T AR A2 I, SRR
MR FATBP (Back Propagation) 4% i #ifi2 W 5
o MEIRAITFE R AT AR K #4504 10 S WOIRES
EABERI A B R, Horh B TR B o A
R i Rt 0 T B e AT O30 L ) S R S G () e 3R
SRR, HRAGEEE A R A, AR B S A
O AR

PRI, 0 & 3l AL S 0 A B4l A ST IR 57
W05 A B, 0D 57 A B AT U8 I b TR R R R

W HIW: 2021-12-03 &I HI: 2022-02-17

HETIH: FEXERFEEERTBIH (52005514, 62173301)

PEI T B, BREURE G v 307 MR 2 4 A IR 57 48 Aar Ve
FROEE, NEIRRENE 5 Gt 4R 4t —Mos i &8 o e
fE, AR B FE W D42 A — PO 16 I 38 7 2 R AR
w, JFNE S A I SO TR 5 R TR R )
P& §
1 EHEEFHEIR AR

BT E A S #ok S b T RSB, K
ARAT TRAT SR 5 B B, A SCHE T R IB HOKFTK
NI 9% 57 B B # AT B 7L

Xof S AL B A P A, e BE AT B B T4k
B, DL 7R {ERMS (Root Mean Square) {EA
AT 0 B A BRI A FE bR, IR 55 i fer B s 2 AT
X5, SR G SR R I B AR 4 O v AT DR R AL B
K FH R U T 280 4 B 2 280 a7 5030 o 1) 982 57 W (I RR AL
&, T RIE E R AR, DAy E
ST FH 3 3K i R B WL 45 ) S o 92 57 a7 0 ARl
WA, X R BB GE R kAT S o i 5 e AL, B
Fr7R



%5 TRIRSE

o EE A A B R B 7 SR R R 0 T 507

| WA T H| e AR b H
35 B A T

<]:ﬁ¥ﬁﬁ%ﬁiﬁm H| SR BB A &

98 95 AR L 3 A A

ﬁﬁw%“ S H
R

1 B BT R AE A A

Fig. 1 Fatigue load characteristic identification process
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Abstract: Reusable launch vehicle is important to reduce the cost of launch service. This paper focuses on the modeling

difficulty on the original fatigue load data of reusable launch vehicle engine. In this paper, the root mean square value is selected as

the division standard for the original fatigue load data of the reusable launch vehicle. Original data are processed by modified short-

time Fourier wave filtering, rain flow cycle counting and Gaussian distribution fitting for the identification and regularization of

fatigue load data. Fatigue load data of reusable launch vehicle can be described by Gaussian distribution model. The Gaussian

distribution parameter of abnormal fatigue load data is more than 3 times of normal fatigue load data. This method can be used to

accurately identify the abnormal fatigue load data. Compared with traditional anomaly data identification methods, this method

provides a quantitative index of abnormal data, which is a new analysis method for fatigue load design and real-time fault analysis

and location of reusable launch vehicle.

Keywords: reusable launch vehicle; fatigue load; rain flow cycle counting; Gaussian distribution

Highlights:

e Modified short time Fourier transform processing method for fatigue load data of reusable launch vehicle.

e Gaussian distribution model of fatigue load peak characteristic of reusable launch vehicle.

e Fault identification method of reusable launch vehicle based on peak characteristic quantity of fatigue load.
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