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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 7 f/Hz
1 P IZERR) 13.7
2 EEKIPIR AR 17.1
3 TR 20.2
4 BAR 2 Brer iR 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

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

(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-

(d) f=16.9 Hz

ment
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Tab.3 Car body modal without hanging

%5 P f/Hz
1 FERPEZERRE) 9.6
2 JRHR 1B A 11.5
3 HER 1B HLIERS 14.4
4 TGRS 14.8
5 JRHERITI RS 2 Bl 15.2
6 iR 1BBEA RS 16.9
T HAbES 17.8
8 HAhEE 20. 1
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Tab.4 Car body modal with hanging equipment

(5183 PR 1 f/Hz
I FERhEER IR 9.4
2 R B 10. 8
3 HiR 1B RS 13.9
4 JEERITIR AR A 2 Bl 14.1
5 EIALh AL 14.7
6 FEik1BBEEIRS 16.1
7 HAMEIE 17.3
8 HAmBIZS 19.5

(a) 9.4 Hz (b) ~10.8 Hz

(c) f=13.9 Hz
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Fig. 4 Car body modal shapes with hanging equipment

(d) f=16.1 Hz
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Tab.5 Modal frequency with equipment at different locations
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Tab. 6 Modal frequency with different hanging points

7 WA HI% / He Ee B / Hy
Fl/m ST 2 3B EAM 5 H 6K MO IB 2K 3B EAK HESH 6K
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
0 9.50 10.98 14.04 14.58 15.17 16.39 8 11.07 11.98 14.52 14.73 16.55 17.05
—2.0 9.44 11.08 14.05 14.65 15.00 16.51 12 12.08 13.17 14.57 14.43 17.06 17.79
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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
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Fig. 9 Diagram of sensor installation position

ﬁ§§%§%QWﬁMI¢%
-

OOoOOoO0OoDOoO0O ol

HEE ——
I 4

Bk F5
LB EE%
K10 B AR G BRI

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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Modal shapes of car body modal test results
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