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mixed boundary substructure
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Abstract; A complex structure finite element model updating method based on the
mixed boundary component mode synthesis (CMS) was proposed. The major steps of the
proposed finite element model updating method include: (1) substructure partition, partition
of the updating area into substructure and residual structure according to the junction ways.
(2) Reduction and assembly, reduce the internal degree of freedoms (DOFs) to the mixed

boundary DOFs by mixed boundary CMS, and assemble the reduction matrix of substructure

Y75 B #3:2016-04-06

EETB : #&FWH ML T AA TR BT H (NCET-11-0086) 5 |8 % H SRR H: 4 (11572086,11402052,11602112)
PEE B s T 2 (1990 — ), 5B, 178, T3 M0 52 e 254 30 7 24 A L S 0B TE R

BIAEE 2R (1977 — O I B2 A SO W1, 3 38 5 K 3l 7 2 15 46 1 i R 57 R 3 4 T4 O

SIAEK WM. AR RAK.F RGO A FEAWAN S R HLHLE B R ELT]. i s 8h J1 % 4. 2017, 32 (11) : 2695-2704.
CAO Zhifu,JIANG Dong, WU Shaoging. et al. Model updating of an aero-engine casing based on the mixed boundary sub-
structure[ ] |. Journal of Aerospace Power,2017,32(11):2695-2704.



2696 w3 ¥

LRV

into the residual structure physical matrix. (3) Updating, assemble residual structure model

updating by sensitivity analysis. The proposed approach was applied to the aero-engine cas-

ing refined finite element modeling and model updating. For the local junction parameter up-

dating, the maximal error was 0. 64% for the substructure model updating method, and the

computational efficiency improved by 5. 15 times. These results demonstrate that the method

can guarantee the accuracy of the model updating, and improve the numerical computational

efficiency of the large-scale complex structure.

Key words:

mixed boundary; component mode synthesis; refined finite element;

sensitivity analysis; model updating
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N G 4 YR AUG LIRS WSS A
I KRN 0. 0005,
AR TR 545 M B RUE IE 5 19 2 B 25 U 3k
5 FiR, ST HEAT SR IR R MR 22 5K e K
TRIEN 1. A4 V6T S5 M RUAE 1E 7 TR 1B 1E S 1Y
SRARFEBUN B RARZE AN 0. 6406, IF HAER
UABIEIE QI 2 A o A5 TR ) S X 6 Iif 2 1 45 4
BERIAY 5,15 £, QN3 6 Piom . Al HITE TS R0%
b T AT A ]
x5 HEAMEMSHVRRERCEERRELER
(E&HBFF454)
Table 5 Error comparison of the elastic parameters
before and after updating (whole model

and substructure)

B IE MR E/ % BIERRE/ %
SH SRR W SRR T4
E, 20 20 0. 80 —0. 56
E, 20 20 1. 44 0. 64

®6 cHASTHMERSHEERMNILE
(BRIER)
Table 6 Time-consuming comparison of the model
updating between whole model and

substructure (single time)

BT E] /s T[] /s At/s

112. 825 18. 332 —94. 493

HAt=0—1",
s i

BT B A AU eI S R T 454,
TIRGD ARG KB FEWE ¥ Ei s
BERUE TE 5 ¥R AR 45 G F TR 20 Ak 45 1 45 SR
TUX B8 A EE R HEAT A& TE  IF 4 I 0 F F i %S & 3)
BLAMILI (RS 4 Ak A B T dE B IS B IE . B
FEEILA

D) HES T FI ] 45 0 485 07 i AT R A4
TE 1 R O T8 20 TE 4 ARSI B il |, A
TR 24 2 o DA T I A1 SR80 0 T A

2) WTFE Tk B A A5 Bl J)
5T AA LY 6 E B T 5 25 0 1 Bl ) o T A AR
Ve B R % 2% 1.19% , Hit20 s Be Wl g 5
1 - BE S 4R 1R A2 28 S5 M I 23 BT 300K

3) FFIRA D PR LA A BT A

&I FT 2 W, 5 2R ) 4 A58 0 6] J 38 5 018 I 45
AL, F 454 i A R IF T 1k Re B E B IE
WM R E SR K KRS HE EiRE R
0.64% , 2R SHIBIEIRE RN 1.44% , F 45
PR RUAE TE Y TH SRR BT AR
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