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The harvester vehiclee a este e c e
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The harvester vehiclee a este e c e
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Loading scenariooad g sce a o
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Loading scenario
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Load historyoad sto y

Example: 30 rev/min → f = 0,5 Hz
E i l t t 30 k /tEquivalent to app. 30 km/t

Modeled using Fourier
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Vehicle modeling – dynamic 
b d lbeam model

Solved using Newmark
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Vehicle modeling – modal system
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Vehicle modeling – modal system
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Vehicle modeling – modal system
Using the specific damping Modal coordinates

Modal superpositionModal superposition

Transformation

CouplingCoupling 
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ANSYS/MatLab implementation
For 30 rev/min → f = 0,5 Hz

8 separate
d hmodeshapes

are selected
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Experimental found f = 1,32 Hz



ANSYS/MatLab implementationS S/ at ab p e e tat o

Normalizing

From
8 separate
modeshapes
are collectedare collected
in

Determine
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ANSYS/MatLab implementationS S/ at ab p e e tat o
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Fatigue analysisat gue a a ys s
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Fatigue analysis
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Fatigue analysisat gue a a ys s

Hot-spot stress

Influence matrix

Sectional forces and moments
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Fatigue analysis

• Influence value found by  
applying a moment (z‐
axis) in point 2 
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Fatigue analysis

• Extrapolation of influenceExtrapolation of influence 
value 

Influence matrix
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Fatigue analysisat gue a a ys s
According to DNV RP-C203
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Fatigue analysis
N-values

According to DNV RP-C203

Miners rule

n1, n2, …. ni = 160.000 cycles

NAFEMS World Congress 2009 – Crete – Greece – June 16th-19th 2009



Results

Example on 
Experimentalpe e ta
found fatigue
failure:
N = 24500 cycles

R / i

N = 24500 cycles
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Parallel bumps - beam modela a e bu ps bea ode
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Displaced bumps - beam modelsp aced bu ps bea ode
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Parallel bumps - modala a e bu ps oda

NAFEMS World Congress 2009 – Crete – Greece – June 16th-19th 2009



Displaced bumps - modalsp aced bu ps oda
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ConclusionCo c us o

• The importance of modal analysis recognizing• The importance of modal analysis – recognizing 
that the eigenfrequency is the key

• Focus on implementation in smaller company
• Good initial agreement with observations and• Good initial agreement with observations and 

test results
• Platform for further development and 

improvement of methods
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Future workutu e o

The nonlinear wheel contact model should• The nonlinear wheel contact model should 
be modified to include rotation of 
coordinate system
Adj t t f th h f ti d t d• Adjustment of the chosen fatigue data and 
closer comparison with actual testingp g
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