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The Optimization of Vehicle Engine Mounting System
Using DFSS(design for six sigma) Technique
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ABSTRACT

Engine Mount plays an important role which supports engine, isolates vibration from engine and
blocks the vibration from road. Development of engine mount for NVH costs great a deal. So, the
cost of development being reduced, the way developed effectively engine mount using DFSS
technique is proposed in this paper. CTQ(critical to quality) is vibration and parameter is dynamic
stiffness of mounts. The core parameters are selected with TPA(transfer path analysis) technique. It
uses design of experiments(DOE) or Taguchi Methods to optimize parameter values and reduce
variation. And then, this paper shows the result of improvement for vibration in the developing

vehicle.
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Table 1 QFD(quality function deployment) for engine
mounting system

Z/A 204 A3 E, 20104

+
T+ +
Static | Dynamic - L
stiffness | stiffness Durability| Weighting
Vibration 4 12 4 4
Noise 4 12 4 4
Movement 9 3 6 3
control
Validation 10 10 15 5
How important 27 37 29
» Fixed Condition Mount L
~ ngine Mount Positon Mout Pyamic Stffness
~ Engine Mount tye

» Mounting System Function
1. P/T Supporting

2.P/T Movement Control
3. Vibration Isolation
A. Vehicle Noise Reduction

» Engine Mount Temperature
varton
1.The Lowest Temp. -20°C) Noise Factor

2.The Highest Temp. (80°C)

Fig. 1 The process diagram
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Table 2 Static stiffness for engine mount
Unit : kgy/mm

Position X Y z
RH mount 19.6 21.0 26.0
LH mount 9.0 46.0 28.0
Roll front 17.0 5.0 7.0
Roll rear 16.0 4.0 7.0
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Fig. 2 Transfer path analysis
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Position X Y Z Table 3& 27| MZZ AZE nl$ES =744
RH mount 33.0 36.0 47.0 o] Fig 38 =A% Mool B o T3k oA
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A= 10% 57370l ®starka 7gsigich. <l
A 7HEE A SA] ofe] vl E Heple Table 7 Dynamic stiffness by optimization
A5sE AT &, HAASHES olgst x4sg) Position X Y 7z
RH mount 29.0 36.0 47.0
Table 4 The measured mode and correlated mode LH mount 150 67 328
Mode Test [Hz] Crlmimiom [z Roll front 220 58 10
Bounce 13.0 13.0 Roll rear 22.0 7.0 9.6
Fore/Aft - 95 (Unit : kggmm)
Lateral - 11.3
Pitch(E/G roll) 8.0 8.0 Table 8 Static stiffness by optimization
Roll 15.5 15.7 Position X Y Z
Yaw 13.5 13.6 RH mount 18 21 26.0
LH mount 9.0 46.0 224
Roll front 17.0 5.0 7.0
Table 5 Orthogonal array
- — Roll rear 16.0 4.0 5.6
No. Control factor (engine mount dynamic stiffness) (Unit : kgg/mm)
A B C D
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1

Table 6 The result of idle shake simulation

(b) Steering wheel

No. | NI [m/s’] | N2 [m/s’] Mean S/N
1 0.22 0.29 0.28 11.8
2 0.24 0.32 0.25 11.0
3 0.26 0.35 0.28 10.1
4 0.26 0.35 0.31 103
5 0.23 0.31 0.30 113
6 0.24 0.31 0.27 11.1
7 0.25 0.33 0.27 10.6
8 0.26 0.34 0.29 10.4
9 0.23 0.30 0.30 11.4

Fig.7 The attached acceleration sensor at the seat-
rail and steering wheel
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