B X71 A 83 =2 Vol.13 No.2 2004. 4.
Transactions of the Korean Society of Machine Tool Engineers

AEA @ FxE AEHF WA

- =9+ = g+t = At
SZ*, L3, 48H", Q5

= +++ +++
y TT %I-gl-g- ’ %Fg E

(=249 2003. 9. 22, HArgRl 2003. 11. 17)
Analysis of Practical Dynamic Force of Structure with Inverse Problem

Joonhyuk Song*, Honggil Noh', Honggun Kim", Hyosun Yu"~, Heeyong Kang™, Sungmo Yang

I Abctract |
L Abstract ]

Vehicle structures are composed of many substructures connected to one another by various types of mechanical joints.
In vehicle engineering, it is important to study these connected structures under various dynamic forces for the evaluations
of fatigue life and stress concentration exactly. It is difficult to obtain the accurate load history of specified positions because
of the errors such as modeling, measurement, and etc. In the beginning of design, exact load data are actually necessary
for the fatigue strength and life analysis to minimize the cost and time of designing. In this paper, the procedure of practical
dynamic force determination is developed by the combination of the principal stresses of F. E. Analysis and experiment.
Least square pseudo inverse matrix is adopted to obtain an inverse matrix of analyzed stresses matrix. The error minimization
method utilizes the inaccurate measured error and the shifting error that the whole data is stiffed over real data. The least
square criterion is adopted to avoid these errors. Finally, to verify the proposed procedure, a bus is analyzed. This measurement
and prediction technology can be extended to the structural modification of any geometric shape in complex structure.
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Table 1 Test conditions on road simulator

Driving Proving Time
speed ground (min.)
30kmh Belgian 3

Weight of
passenger
12 GVW(2,475kg)

==

L

Seism ¢ mass
126x43x7m

(a) Left

(b) Right

Fig., 2 Positions of strain gage on bus
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Table 2 Lumped mass for finite element analysis with
inertia relief method(kg)

Air
i |
Engine conditioner Fuel tank Passenger
1,324 226 100 2,475

Fig. 3 Positions and directions of applied force
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Fig. 4 Practical dynamic force at FLH
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Fig. 5 Practical dynamic force at FRH
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Fig. 6 Practical dynamic force at RLH
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Fig. 7 Practical dynamic force at RRH
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Fig. 8 Error between measured stress under applied force
and analyzed stress with practical dynamic force
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