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Non-linear CAE Technology to Balance Handling and Ride Comfort
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Honda’s in-house vehicle dynamics simulation
tool has been enhanced to balance ride comfort and
handling performance more effectively. To deal with
the characteristics that affect ride comfort, ride comfort
tire model was newly introduced and its parameter
identification method was developed for better
reproduction of vibration transmission characteristics
from road to tire. In order to consider suspension
vibration transmissibility from tire to vehicle body,
simulation models for rubber bushings, ball joints,
and dampers were newly developed that can consider
amplitude and frequency dependence. Their parameter
calculation methods were also developed. In addition,
to enhance the reproducibility of a vibration originated
from engine, a hydraulic engine mount model that can
reproduce amplitude and frequency dependence as well
as its parameter identification method were developed.
By incorporating the above technologies into our
vehicle dynamics simulation tool, it became possible
to study design more detailed specifications to balance
handling and ride comfort performance at early stages
of vehicle development.
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Fig. 1 Typical ride comfort feeling
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Fig. 2 Quarter-car model including hysteresis
elements in suspension components
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Fig. 3 Example of force and moment characteristics
of tire 175/65R15, IP = 220 [kPa],
measurement and its simulation with MF-Swift

400
—Measurement i
= S|mu|at|on
E Ommhw'm.rw\ m«mam y
.-\/’
-400 =
5000
Z \\ T
'-l’:‘ PP \-—m\c.yk— i
Fz= 4[kN] att 00
3500
0.01 T T
=] al
Q
E |
0 L L L L 11, L L L L
0 0.1 0.2 0.3 0.4 0.5
Time [sec]

Fig. 4 Example of enveloping behavior of tire
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measurement and its simulation with MF-Swift
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Fig. 5 Example of 2D (15 x 15 [mm]) 90 [deg] cleat
response of tire 175/65R15 V = 20 [km/h]
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Fig. 8 Comparison between measurement and
calculation results for dynamic stiffness of
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Fig. 10 Hydraulic engine mounting model for MBS
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Fig. 13 Chassis excitation test panel in MBS tool
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Fig. 14 MBS full vehicle model
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Fig. 15 Example of parameter study in which spring,
anti-roll bar and roll center height are design
parameters
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Fig. 16 Example of body vertical acceleration
response in four-poster test
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Fig. 177 Example of dynamic characteristics of
hydromount bush model
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Fig. 18 Side view of conceptual suspension model
with virtual arm and spring-damper
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Fig. 19 Example of body longitudinal force
(V=40 km/h)
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Fig. 20 Relationship between body input force, virtual
arm angle, and damper inclination angle
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