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Improved DAFUL MeshFree and Case Studies ,-\Vi,;ua,

* You can have new experience in the structural analysis using DAFUL/MeshFree. This presentation will show how to
use DAFUL/MeshFree, what functionalities are supported and its solution is reliable. In the new version,
DAFUL/MeshFree has been remarkably improved in view of required memory and solving speed. Several examples
will be introduced to verify new solver. Adoptive local refinement will give more reliable solution while requiring less
memory and reducing a solving time. Several field examples are introduced to verify the usability of DAFUL/MeshFree.
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New Functionalities of DAFULbS.1
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* New functions in DAFUL5.1 are introduced and demonstrated. Journal and CAD replace functions will give new
standard for modeling automation. When a CAD is changed, the tedious and routine modeling work is not required
to simulate the DAFUL model. For the chained/tracked system, contour display and stacked bar chart of tension and
loss helps to analyze the dynamics behavior of system with a visualization. Also, the mode contribution analysis for
the system or specified flexible body are new challenge in the vibration analysis.
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DAFUL/Geartrain Toolkit
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* Geartrain toolkit has been developed to a vibration analysis of various gear mechanisms. This toolkit consists of
various entities such as shaft set, gear set, bearing, assembly and so on. Shaft set, gear set and bearing can be
modeled in 2D viewer of designer. By defining several parameters, you can get the gear mesh stiffness which is
calculated with FEM and the stiffness matrix of roller or ball bearings can be calculated analytically. The dynamics
analysis of the assembled system gives various information such as dynamic peak-to-peak transmission error,
acceleration, bearing force and so on. Color map and order tracking are supported in the post-processor.
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Vehicle Dynamics Analysis considering Flexibility

A Virtual

* Multi-body dynamics analysis has been widely used to estimate the vehicle K&C and R&H performance. Step and
impulse steer, steady-state turn, ISO lane change, fish hook, return-ability and cross wind simulations are carried out
to test the riding and handling of the vehicle. The shimmy and 4-post analysis are carried out to test the vibration of
the vehicle. The virtual proving ground has been developed for the durability analysis of main parts. For above
simulations, almost parts of vehicle model are defined as a modal flexible body. The flexible bodies can be created by
using the MeshFree method. Several sheet parts such as BIW are modeled by using FE bodies.
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Whine Noise Analysis of Auto Transmission System A Virtual

* In order to analyze the whine noise of a gear train system, the flexibility of housing, gear, bearing and shaft must
be considered in the numerical analysis model. The gear deformation due to contact has been represented as the
gear contact stiffness and its contact geometry is analytically represented with involute curve and several shape
parameters. Also, the stiffness model of bearing can be analytically calculated. The shaft is modeled as multiple
bodies and beam entities and the housing can be represented with the modal flexible body. For the transient input
velocity and torque, the dynamics analysis is carried out to estimate the vibration on the housing. Order tracking
technique has been used to extract the whine noise for the gear mesh frequency.
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Clutch—Pedal Performance Simulation using MBD Technique/-\v,-rtua,

* This simulation tool has been developed to estimate the pedal performance and design a clutch stiffness and
damping characteristics. Multi-body dynamics model has been developed to represent a pedal system. The model
consists of three main parts such as pedal, hydraulic, and clutch. The characteristics curves of pedal spring and
hydraulic part, and clutch are required for this simulation. The stiffness curve of the clutch are simulated using DAFUL
FE Dynamics. Pedal performance can be defined as a travel-effort curve which estimate various pedal performance
such as clutch response force, reverse stroke, pedal return sensitivity and so on.
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[Life prediction method of wheel bearings
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* Wheel bearing is one of the important parts of the car. Various studies have been conducted long time. However,
prediction of the wheel bearing life has been used expression computation method using a theoretical formula
between the raceway and ball. Such an approach, have assumed to be static load. It is not possible to consider the
dynamics characteristics. Contact is defined the between the raceway and ball. It is possible to determine the load to
the balls with the contact algorithm. And it can be predict the life of the wheel bearing through the load applied to
the ball. Studied wheel bearing life prediction method is compare with the existing formula and static analysis result
of the DAFUL.
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