4 53 A5 4 ) [T O |/ RS RS | A NI N = 14 Vol. 53 No. 4
2021 4 8 A Journal of Nanjing University of Aeronautics &. Astronautics Aug. 2021

DOI:10. 16356/j. 1005-2615. 2021. 04. 006

Ea: Virtual.Lab E’\]i?.}.?iﬂfl ;E-Uﬂ -I:I 1:,] Eﬁ*ﬁ lb\ﬁdy?

farsg', £ B, HEw®
(1. E s K shHLAE A BR 2 7, b a0 1000975 2. v [N B A 0 7 i 2555 46 S 0 2 22 2541 26 R T ¥ s IX A
= EHMRFEE, LI 2000005 3.5 T RFEYLBE TR, E] 361102)

WE: ﬁigkid?ﬁiﬁlv%% Sord P, GERERKGBER G ABATER A TN S ERTXNOART
RIS ERGF - AES, KIKERIREEAAERL RET XL TEMNRELESERARTE
#sé%#%*&"#ﬁﬁ»i—— B RERERATBOLE M AN HEE BT RMELE RE , FRET RET4EH
R S0 5 B A A 23 MK, JF A Virtual.Lab 24 b b 3247 (F 318 % SRS A0 iﬁﬁﬁaé\%ﬁiﬁ;ﬁ?:‘i
By X AR E RS EARE, ﬁ%é&?%ﬁ]$m;’&&ﬂ#ﬂéﬁ JE ) A A PR K BT 45 MR TROU R AL R
nll#{’F,ﬂi}é‘ﬂ‘%'f%@ﬂiéﬁﬁ@mﬁjﬁélﬁﬁ%jﬁﬁ'ifﬁﬁt W E g R IIE T A5 Ay ik 0y TTAT M, 4
%ﬁﬂfl~7‘*‘:4€;¥%9*7%3>‘£E&t13€§%“?4‘ﬁ é-%#]’l’?uu oA LR B AR A A M TR UAE AL 0 i 4 4 2
FRAELS , EMRKBERHME, % 59’7%17*;—(Mu1t1pomt constraint method, MPC) & 4% & 2k 4L 22 3F V38 W #%
oL g E R DM R LA,
KR AEZ AT R RIAT B KT LM Virtual. Lab 244 ;5 4 5 X
HhESES 0327 MR R A XEHS:1005-2615(2021)04-0537-09

Modal Analysis of Fuel Pump Regulator Structure Based on Virtual.Lab
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Abstract:In the process of modal analysis of the fuel pump regulator, it is difficult to simplify the model of
highly integrated assembly and establish finite element modeling of various connection modes mainly with
screw connection, which have a great impact significant effect on the analysis results. From the perspective
of practical engineering application, the modal analysis method of crucial substructure verification
combined with global finite element modeling is proposed. Firstly, according to the structural
characteristics of the fuel pump regulator, the model is simplified and meshed. Then, the crucial
substructure shell modal analysis and experimental test are carried out. In the Virtual. Lab, different
connection types are modeled, such as screw connection, seal ring connection, tight connection and sliding
connection, and multi-type settings are carried out to solve the transition problems of different grid element
types. Finally, under the premise of ensuring the accuracy of the key substructure finite element model,
the overall finite element modeling and modal characteristics research are carried out, and the feasibility of
the simulation method is verified by comparing with the experimental results. The results show that the
crucial substructure method is better in dealing with the finite element analysis of complex small and

medium-sized structural equipment, and the connection type of the finite element model of complex
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structure should not be too many, otherwise the solution is not easy to be converged. Multipoint constraint

(MPC) method can deal with the transition of incompatible elements efficiently, and it is suitable for

models with small displacement or deformation.

Key words: modal analysis; fuel pump regulator; crucial substructure; Virtual.lLab software; connection types
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(b) Beam unit simulation
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Table 1 Modal analysis results of shell assembly (spring

equivalent in connection area)
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Table 2 Modal analysis results of shell assembly (Rbe2

equivalent in connection area)
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(a) Calculation of vibration mode (519.6 Hz)

(b) Experimental mode shape (512.7 Hz)
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Fig.11 Comparison of the first mode shapes
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(a) Calculation mode shape (659.2 Hz)

(b) Experimental mode shape (688.9 Hz)
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Fig.12 Comparison of the third mode shapes
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(a) Calculation mode shape (808.4 Hz)

(b) Experimental mode shape (839.7 Hz)
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Fig.13  Comparison of the fourth mode shapes
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(b) Experimental mode shape (1 575.8 Hz)
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Fig.14 Comparison of the eighth mode shapes
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