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Modal Experiment and Analysis of Certain Special Vehicle Transfer Case
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Abstract

The modal analysis has been done to the problem of the rupture of the bolt in the pump
which used in meeting an emergency in the transfer case of certain special vehicle. At first, the
modal experiment of the transfer case has been done, and the modal parameters have been
obtained, and then let the vehicle steer on the road which was similar to the condition of the
working station. Combined with transmission route of stimulation, the vibration of the vehicle
was analyzed. The correlation analysis of mode shape was done so as to prevent the generation of
spurious mode and mode from missing. The fundamentality reason of rupture of the bolt was
found, the corresponding ameliorable method was given.
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Fig. 1 Figure of the connection of the transfer case,

thrusting pole and crossbeam of the vehicle
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Fig. 2 Working transfer case
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Tab. 1 Parameters have been set during measurement
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Fig. 3 Grid figure of modal analysis 85
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Fig. 4 System of modal testing of the transfer case
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Fig. 5 Curve of the FRF after average
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Tab. 2 Numerical value of calculation modal and experimental modal Hz
Gk TS ARG e FE 5 13 2 /Y Bk TS [P =g G EINi] - RS R LR R
Hi 2 1 4 A A A Hil 2 1 4 A 2 4 LIES 1 B A 25 4

1 22.70 22.72 12 140. 95 142.58 23 351.97

2 30. 40 13 148.77 24 387. 45

3 35. 37 14 177. 38 25 431. 64 432. 54

4 41.70 15 187.53 26 451. 22

5 46. 98 16 208.92 208.97 27 485. 00 485. 14

6 50. 95 50. 56 17 229. 35 229.92 28 502. 39

7 58.19 18 254.76 29 540. 81 541.71

8 67.75 19 269.59 270. 46 30 551. 45 551. 61

9 114. 86 20 300. 70 31 562. 32

10 130. 81 21 316. 35 32 590. 01 591. 36

11 132. 96 22 336. 10 337. 81
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Fig. 6 Some representative mode shapes
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