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AR A Integrated HPC Reliability

Prediction Framework

* Presentation Scope:

— To present on overview of an integrated HPC stochastic

physics-based framework that has been developed for vehicle
reliability prediction.

— lllustrative application to the HMMWYV military system

— Focus on:
* The front-left suspension system (FLSS)
« Qualitative aspects and methodology, not precise quantitative results
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HICLE RELJIABILITY IMPLEMENTATION CHART
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*With topography Effects; Smooth and Rough Stochastic Roads
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With topography Effects; Smooth and Rough Stochastic Roads
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Stochastic Vehicle Suspension Parameters:
— All four wheel suspensions
— Only front-wheel suspension

For a wheel suspension, 13 stochastic parameters are considered.
For all four wheel suspensions there are 52 stochastic
parameters. For each road and speed scenarios, 40 simulations
were performed using LHS.

For practicality, we condensed the 52 stochastic parameters in 4
stochastic variation features:
« UCA Bushings (4 variables = 2 stiffness and 2 damping parameters)
« LCA Bushings (4 variables = 2 stiffness and 2 damping parameters)
« Tire (3 variables = lateral, tangential and radial stiffness parameters)
« Spring/Absorber (2 variables = 1 stiffness and 1 damping parameters)
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Simulation Sets Node=2275 Node=4800 Node=5406
(Each of 10 Simulations) Mean/Std Mean/Std Mean/ Std.

High_Roughness_Straight 30MPH_setl

1.347724e-003
(3.951257e-005)

1.555955e-005
(7.893527€-007)

6.960761e-005
(1.848916e-006)

High_Roughness_Straight_ 30MPH_set2

1.331116€-003
(2.192678e-005)

1.643080e-005
(6.492225e-007)

6.597428e-005
(2.088339e-006)

High_Roughness_Straight 30MPH_set3

1.222983e-003
(6.239249e-005)

1.456184e-005
(2.017415e-007)

5.178260e-005
(4.434275e-006)

High_Roughness_Straight 30MPH_set4

1.241959e-003
(3.578063e-005)

1.475359e-005
(3.529030e-007)

6.202625e-005

(3.763194g28%—r







Parallel Multigrid
Solver
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