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Connector Modeling of Motorcycles on Vibration Prediction
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ABSTRACT

When predicting motorcycle vibration using data
from drawings, connecting characteristics of each
component was uncertain. Therefore, using test pieces,
we tested connecting characteristics of bolt fastening, and
an analysis method was considered. A detailed FEM
model was created, and a contact domain of the
connector was calculated by nonlinear-GAP static
analysis of MSC/NASTRAN. An analysis of the normal
mode by converting the domain into a spring element of
high rigidity was performed, and matching the resonance
frequencies of each mode were confirmed. Applying this
method to an actual motorcycle and applying RESVEC
calculation of NASTRAN to connectors of a component
improved the FEM model.
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Fig. 1 Model and modal updating results of a
motorcycle frame
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Fig. 4 Conventional connector modeling

Fig. 5 Structure of test piece
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Fig. 8 Determination contact area radius by reaction
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Fig. 10 Natural frequency of test-piece (t=2.3mm)
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Fig. 11 Natural frequency of test-piece (t=4.6mm)
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Fig. 12 Natural frequency of test-piece (t=11.5mm)

Fig. 13 Simplified model of engine frame connection and FEM model
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Fig. 18 Engine-frame FEM model (by developed method)

Ref I Ref Freq. VerID Ver Freq Diff  Diff (%) MAC

= 1 8264 7 8134 -1.31 -1.58 099
E 2 10760 a 1408 649 6.03 084
@ 3 120868 a 1196 -1.08 -0.689 085
3 4 15230 10 14182 -1048 -6.88 089
s 5 17303 11 18322 -9.82 -5.67 088
g 6 27368 13 25852 -15.16 -5.54 094
8 31842 14 30083 -17.59 -§.52 091

7 308.18 14 30083 -7.33 -2.38 082

11 388.11 16 36071 -1840 -4.74 084

10 34872 16 38371 2099 6.02 087

12 41608 17 37337 -421 -10.26 oet

13 471281 18 41318 875 231 081

14 44707 18 41318 -3391 -758 053

: 15 48575 19 44183 4392 -9.04 073

calculation 16 52953 1 54181 12.08 228 090

Fig. 19 MAC value of calculation and measurement results (by developed method)

£ Ref D Ref Freq Ver D Ver Freq  Diff __ Diff (%) MAC
£ 1 8264 7 7150 514 622 093
@ 2 10760 8 8360 -2400 -2230 080
- 3 12069 9 11200 869 720 094
8 4 15230 12 17000 1770 1182 041
B 5 17303 11 18300 -1003  -580 097
8 27368 13 25900 -1488  -538 089
6 21368 15 30000 3532 1291 0.70
7 30816 14 28200 -2618  -849 069
8 31842 14 28200 -3642 -1144 080
9 33075 14 28200 4875 -1474 049
10 4872 17T 38400 1528 438 085
10 34872 15 30800 3872 1139 057
5 1 3811 17 38400  -24.11 621 093
calculation 12 41608 16 35400 6208  -1492 0.70

Fig. 21 MAC value of calculation and measurement results (by conventional method)
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