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Development of the Vibration Analysis Model of Passenger Car
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ABSTRACT

According to the developments of automobile industry, the technology to enhance noise, vibration
and harshness(NVH) performance has been studying in a point of view of ride comfort and
quietness. Especially the use of computer aided engineering(CAE) simulation tools such as finite ele-
ment(FE) analysis allows engineers to efficiently evaluate NVH performance. This paper presents the
method to bulid FE models for full vehicle including engine, transmission. suspension and steering
system, also to evaluate vibration performance of full vehicle. The full vehicle model, which is dis-
cussed, is correlated with the result of the frequency response measurement in the case of the car

shake performance for high speed driving.
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Fig. 1 Coordinates system for full vehicle

Fig. 2 Front suspension
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Fig. 3 Rear suspension
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Fig. 4 Coordinates system for engine

Fig. 5 Engine, T/M & exhaust system
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Fig. 6 Steering system

| Subsystem modeling using I-DEAS ‘

h J
‘ Create NASTRAN input deck & analysis |

k4
| Import the. OP2 file to I-DEAS ‘
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‘ Check with the normal mode of each subsystem |

h

Perform the normal mode analysis for full
system created by each subsystem

Y
Verify the normal mode of full system

Fig. 7 Normal mode analysis flow chart
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Table 1 Natural frequencies of normal modes

Mode Similar vehicle(Hz) | Simulation result(Hz)
Fore/Aft 0~1 0.685
Bounce 1 ~15 1.25

Pitch 1~15 1.51

Roll ~ 2.0 1.61

Yaw ~32 3.4

Lateral ~ 45 39

Fig. 9 Roll mode
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Fig. 12 Excitation cases
294/t A 2RSS =28/ 214 A43, 2011

) 7FA A

& 38 F(<F 100 km/hr)

Fig. 12014 ¢} o] = 3 P1, P20l o] Fap45
9= 7] el AEH a0l 22t Table 29 2
Yo w 7Rgt il iAWY HS B
5 87}11 Aol ZEE)S 05mm ¥ 2.0 mm
otk olse A5}

T car shakedl th3dt A4S AlEH A
a}7] 9fgto|th

() FireRAY B8

T EeA S 9% S5 Fig 133 )

Fig. 1394 RIDE%, 271534 (normal mode
analysis) A& 7|28 sto] Fup 9 W9jo] ©E
w4 g o) B § WA PheE,

Efolo] T3} 2 &9 7|AA EA (K, : dynamic
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Table 2 Excitation cases

) Location of tire Phase
1 0.5 mm Front In
2 0.5 mm Front Out-of
3 0.5 mm Rear In
4 0.5 mm Rear Out-of
5 2.0 mm Front In
6 2.0 mm Front Out-of
7 2.0 mm Rear In
8 2.0 mm Rear Out-of
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Fig. 13 Flow chart for frequency response analysis
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Fig. 16 Initial frequency response
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Fig. 17 Frequency response with 30 % reduction of
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Fig. 18 Frequency response with change of dynamic
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