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A Study on the Engine Mounting System of the 4WD
Vehicle by Experimental Modal Analysis
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ABSTRACT

In this study, the design concept of engine for 4WD vehicle is established by the exper-
imental modal analysis. First, the relationships between frame and power transmission sys-
tem are considered. Second, the effect of additional system(Front propeller shaft and Exh-
aust system)on the power transmission system is evaluated. As a result, it is desirable that
of frame and power transmission system is shifted by the additional system. This is cause
by the moment of inertia of the additional system, because the center of gravity location of
the additional system is far from that of the power transmission system.
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,7 ’ Powerplant Frame

Mode Freq.(Hz) Damp. (%) Mode Shape Freq.(Hz) Damp. (%) Mode shape
1 3.293 0.157 Roll 3.120 0.186 Roll
2 4.010 0.163 Pitch 3.933 0.166 Pitch
3 6.395 0.289 Bounce 6.219 0.239 Bounce
4 11.135 0.438 Pitch—+Roll 11.060 0.683 Roll+Lateral
5 16.517 0.701 Roll+Yaw 16.717 0.463 1st Torsion
6 21.370 0.081 Roll 26.395 0.435 1st Bending
7 28.215 1.228 Roll+Lateral 29.796 0.079 2nd Torsion
8 30.830 0.705 Roll 33.095 1.057 2nd Bendiog
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I 2 Engine®] ¥-7}3x] & u}& Modal Parameter (Frame Support)
Frame-+Power transmission system Front propeller shaft 3=7}A] Exhaust assembly 3 7}4]
Mode | Freq.(Hz) | Damp. (%) Mode shape Freq.(Hz) | Damp. (%) Mode shape Freq.(Hz) | Damp. (%) Mode shape
1 7.044 1.933 Roll+Longitu 5.285 1.696 Latetal 5.266 3.101 Lateral+Longi
2 8.408 3.183 Bounce—+Roll 8.922 3.141 Bounce+Roll 6.890 3.557 Longit+Longi
3 10.100 4.097 Roll+Yaw 11.287 4.520 Roll+Pitch 8.905 2.988 Bounce
4 13.079 2.326 Bounce+Yaw 13.164 2.599 Bounce+Yaw 10.282 3.787 Roll+Pitch
5 16.319 2.927 Roll+Lateral 15.971 2.647 Roll+Lateral 12.369 4.097 Yaw—+Roll
6 | 26.163 0.785 Roll 26.034 1.001 Roll 13.533 3.699 Yaw
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