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Tab.1 The main technical parameters of middle

F5 i H ZH
1 KK B /mm 25 000
2 FERYEE/mm 3360
3 FEiEEM/mm 17 800
4 FEREE/mm 4 050
5 g2/ mm 935
6 EEERBE/ 34.8
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Fig. 1 Finite element model of middle car body
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Tab.2 Calculation modal of car body shell structure

(%5 P # f/Hz
1 P IZERR) 13.7
2 EERIPIRCRR AL S i 17.1
3 TR ) A 20.2
4 AR 2 B AR Bl 21.9
5 F{R 1B FEARS 22.1
6 ZE{R 1B b 25.2
7 R 3 BT AR B 27.7
8  Eik2KWMERII 30. 2

(@) f=13.7Hz (b) f=17.1Hz

(c) f=22.1Hz (d) f=252Hz
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Fig.2 Modal shapes of car body shell structure
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Fig. 3 Car body modal shapes without hanging equip-

ment
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Tab.3 Car body modal without hanging
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1 Rz R s) 9.6
2 JRAR 1B 11.5
3 FAR 1R S 14.4
4 TGRS 14.8
5 JRHERITI RS 2 Bl 15. 2
6 iR 1BBEA RS 16.9
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Tab.4 Car body modal with hanging equipment
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Fig.4 Car body modal shapes with hanging equipment

(d) f=16.1 Hz

10. 8 Hz, fF& BEHARE: 5 3 By AR HL 4% Ik 3 = %2
e BLTE — 37 I 16 W 24 O 11 Ak SR AR T K 0 BRI
I 39 00 3 2 2 A B ) M

5570 BB A 0B A R AT I A R L L B
W 3 0 A2 R B S AR /N (B R 2L 1 B
e B HESIARFEL T 0.7 He,

3.2 BEREMEMNESTENRM

o BIF 58 A I RO B0 5 PR 2 B 5 ) L A
AN 7 B L U R S AT G AR
SRR, ERESE T RS A SR 4,
1.8.0,—2,—3.8F—5 m i} 6 M L. G IKH]
6 BB AN 5 PR .

HIZ S WAL A AR OE — 4~4 m iy
Ml P22 A i, % B B A 0 R A AR A B
0.5 Hz, Horp 35 2 B V26 3 By BB A A2 4L . 2% . 78
e miE 5 Fras. 1oL 1 M5 2055 3 Bkl =
FlanE 6 frs .



1308 & h. W

w5 & W

%039 &

RS BREEFTRARKCEMFEFEESME

Tab.5 Modal frequency with equipment at different locations
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Tab. 6 Modal frequency with different hanging points

JIERBREN RS I A/ He i K25 450% / Hz
b /m BB 2B BB BB BB B SR SECOB LG BIW B BAW BoW Bo
4.0 9.54 11.30 14.38 14.45 15.18 16.45 4 9.54 11.31 14.39 14.46 15.18 16.45
1.8 9.53 11.06 14.17 14.48 15.23 16.32 6 9.54 11.30 14.38 14.45 15.18 16.45
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Fig. 5 Modal frequency curve with equipmentat different

locations
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Fig. 6 Car body modal shapes(4m to the center of the car)
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Fig. 7 The first car body modal figure
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Fig. 8 Modal frequency curve with different hanging

points
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Fig. 9 Diagram of sensor installation position
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Fig. 10 Diagram of car body modal test system
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Tab.7 Data results of car body modal test
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Fig. 11 Modal shapes of car body modal test results
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