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Optimum Design of Vehicle Powertrain Mounting System
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Abstract : Technology of vehicle industry has been developing and it is required a better vehicle performance

than before. Therefore, the consumers are asking not only an economic efficiency, functionality, polished
design, ride comfort and silence but aiso a driving stability. The ride comfort, silence and driving stability are
influenced by the size of vehicle and various facilities. But the principal factor is a room noise and vibration

sensed by a driver and passenger. Thus, the NVH of vehicle has been raised and used as a principal factor for

evaluation of vehicle performance. The primary objective of this study is an optimized design of powertrain

mounting system. To optimized design was applied MSC.Nastran optimization modules. Results of dynamic

analysis for powertrain mounting system was investigated. By theses results, design variables was applied 12

dynamic spring constant. And the weighting factor according to translational displacement and rotational

displacement applied 3 cases. The objective function was applied to minimize displacement of powertrain. And

the design variable constraint was imposed dynamic spring constant ratio. The constraint of design variable for

objective function was imposed bounce displacement for powertrain.
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Fig. 1 TRA 4-p01nt mounting system
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Table 1 Optimized results of design variables

o199 -

R

Desi Origrinal Optimized value
esign rigina ; X -
variable value Optimum 1 Optimum 2 . Optimum 3. ‘
No. [N/mm] Value Variation Value Variation Value Variation
[N/mm] (%] {N/mm] [%] [N/mm)] [%%]
1 K, 145.09 145.09 0.00 145.09 0.00 145.09 0.00
2 K, 145.09 145.09 0.00 145.09 0.00 145.09 0.00
3 K, 230.30 230.30 0.00 230.30 0.00 230.30 0.00
4 K, 72.47 72.47 0.00 72.47 0.00 72.47 0.00
5 K, 289.88 289.88 0.00 289.88 0.00 289.88 0.00
6 K, 399.84 399.84 0.00 399.84 0.00 399.84 0.00
7 K, 271.90 271.90 0.00 271.90 0.00 271.90 0.00
3 K, 66.96 66.96 0.00 66.96 0.00 66.96 0.00
9 K, 89.18 88.25 1.04 89.02 0.18 89.14 0.04
10 | &, 253.46 253.46 0.00 253.46 0.00 253.46 0.00
11 | &, 62.65 62.65 0.00 62.65 0.00 62.65 0.00
12 | K, 89.18 89.12 0.07 86.29 3.24 87.06 2.38
Table 2 Comparison of kinetic energy distributions
Natural Kinetic energy [%]
Mode frequency
[Hz] Fore-after | Lateral Bounce Pitch Roli Yaw
st 7.55 0.14 £9.99 5.18 3.90 0.06 0.73
2nd 8.46 72.03 0.36 0.24 0.10 0.00 21.27
L 3rd 897 0.20 7.45 86.67 5.68 0.00 0.00
Original
4th 10.08 19.46 0.43 0.07 0.00 2761 52.43
5th 11.81 7.65 0.00 0.03 0.00 73.38 1894
6th 14.80 0.00 1.78 7.76 90.46 0.00 0.00
Ist 754 0.15 89.76 5.33 391 0.09 0.76
2nd 8.46 72.46 0.38 0.21 0.09 0.00 26.86
. 3rd 8.96 0.13 758 86.73 5.55 0.00 0.01
Optimum 1 S—
4th 10.05 19.14 0.40 0.01 0.00 27.68 50.77
5th 11.77 8.12 0.00 0.01 0.00 71.36 2051
6th 14.80 0.00 1.78 7.71 90.51 0.00 0.00
Ist 754 0.15 89.98 5.18 3.90 0.06 073
2nd 8.46 72.49 0.35 0.26 0.10 0.00 26.80
. 3rd 897 0.22 7.33 86.71 5.66 0.00 0.08
Optimum 2
4th 10.06 19.39 0.45 0.09 0.00 28.00 52.07
5th 11.80 7.5 0.01 0.03 0.00 72.97 19.24
6th 14.80 0.00 1.78 773 90.49 0.00 0.00
st 755 0.15 89.83 5.28 391 0.08 0.75
2nd 8.46 72.49 0.37 0.22 0.09 0.00 26.83
. 3rd 3.96 0.15 7.50 86.73 5.60 0.00 0.02
Optimum 3
4th 10.06 19.25 0.41 0.02 0.00 28.99 51.33
5th 11.78 7.96 0.00 0.02 0.00 72.04 19.98
6th 14.80 0.00 1.78 773 90.49 0.00 0.00
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Table 3 Comparison of reaction forces(EM: Engine
mount, TM: Transmission mount, FRT:

Front roll mount, RR: Rear roll mount)

o Optimum 1 | Optimum 2 | Optimum 3
Original Vori Vari Vari
Value | Value fat?c?n Value Aa‘gf)ln Value 7a§1(;1n

[kN]

[kN] (9] (kN] [%] [kN] [9]
EM| 118 | 6.02 | 4998 | 6.93 | 41.27 | 5.07 | 57.03

T™ | 962 | 867 | 988 | 882 | 832 | 897 | 6.76
FRT| 1830 | 1515|1721 |17.38 | 5.03 | 12.80 | 30.35
RR | 168 |10.37|38.27|11.87|29.35! 880 | 47.62
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