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Introduction of Bi-axial 4-Poster
and Application to Ride Development
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Summary

In the automobile industry, recently, simulation technology progresses rapidly, and analysis of
Ride Comfort with a full vehicle model is on the increase. It will be an important theme how to
transform this performance, which depends on human sensitivity, into index in the future. To realize
this, we must measure vehicle response first, however, there are problems of accuracy and
dispersion of data from a proving ground test. Therefore, test equipment to reproduce the proving
ground test condition on bench is necessary.

When the existing test equipment reproduces Ride Comfort of the field test, there are some
problems of deficiency in performance. So we introduced Bi-axial 4-Poster to solve these problems.
As the result of verification of the new equipment for its reproduction accuracy, we were able to get
favorable results at both high and low frequency. Moreover, we tried to reproduce bumpy
phenomena, which are often concerned in Europe, on the equipment. Vehicle movement on the
proving ground can be reproduced and it is able to evaluate and develop the bumpy phenomena with
the new equipment.

We will utilize Bi-axial 4-Poster for quantitative analysis and technology of Ride Comfort.
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Table 1 Feature and Problem of Bench System

2-Poster 4-Poster Road Simulater

—— 2 Wheel
Vibration Wheel 0 Eront or Rear0 O 4 Wheel 4 Wheel

Bi axial
Vibration Axis [ not vibration at same
timed O

Vibration
Specification

Mono Axial 6 axial

Ability to

reproduce I x [ nothing x ] middle oQ high

low

Repeatability | x [E on low frequencyC g :

high o high

Fixed of body | o [ without o[ without x (] with

Capacity & Problem

Man-hour of test | o [ little o [ little x [ many
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high

Bi- [Axial 4-

Poster
© Road Simulater

litle Man-hour of Test many

Reproducibility of Field Test

low

Fig.2 Positioning of Bi-axial 4-Poster
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Fig.3 Structure of Bi-axial 4-Poster

Table 2 Performance of Bi-axial 4-Poster

Vehicle Range
Wheel Base Range
Max Force

Demio - Titan(2t-14feet)
2200 mm - 3400 mm

50 KN /1unit
15 KN /1unit

[Vertical
[Longitudinal
Max Displacement
[Vertical +
[Longitudinal + 35mm

Max Frequency
Dynamic Displacement
(Demio) |Vertical

30mm/ 4Hz
15 mm/ 10Hz

5mm/ 30Hz
0.4 mm / 100Hz
35mm/ 10Hz

6 mm/ 30Hz
0.6 mm / 100Hz

Longitudinal

[ [ [ [
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0 O Measure data by Field Test
Foace at the spindle
OSprung and Unsprung Acceleration on each Tire
OFloor Acceleration etc.

[

0 O Edit of Test Data
JEdit Test Data for Iteration
OCut off useless Datal] Offset of Data etc.

1 0

0 O Analyze Frequency Response Function of Vehicle
Analyze Frequency Response Function by
Random Oscillation Test

L 0
0 O Calculate First input signal
Calculate First Input Signal by Product of
Inverse Frequency Response Function by Data
1 0
0 O Oscillation Test
Start with Product of First Input Signal by Gain
L0
0 O Calculate RMSError
Calculate RMS Error to Target Waveform
| [ONG

0 O Amend Input Signal
OK Calculate New Input Signal by RMS
Error

Iteration

%

1 0
0 O Decide Input Signal for Reproduce
Possibility to Oscillation Test of same condition
always by Completed Input Signal File

Fig.4 Flow Chart to Reproduced
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Fig.7 Reproduced Force at Spindlel low frequency
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Fig.8 Reproducibility of Body VibrationO low frequency
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Vertical acceleration at Floor

Bumpy Area
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Fig.9 Result to Reproduce Bumpy Ride
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Fig.10 Profile of Bumpy Road
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