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We propose 3 new minimalistic personal mobility wehicle, the Lean
Automobile for the daily ransportation in urban arsas. It is equipped with a
snspension mechanism which is capable of generating leaning moment The
leaning moment is supposed to be applied by a drover a3 well as the stesring
moment. The word “Lesn™ has 3 deuble meaning: to ncline fom the
perpendicular and o be efficient. The vehicle has dimensions small enongh
to patk four to five vehicles in one nommal parking spor. This dramadcally
lower the parking charge which is 8 major burden for urban citizen. We are
irying o make the wvehicle minims]l m order to keep it cheap and light

Fignre 1 Desizn Smdy of the Lean Awtomobils

However, 3 closed cabin is essentizl for a daily mobility. Becauss it's nammow
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applied. Also reverse steering mansuver &= effective as chown in Figare 3. The lean-
with state is achieved oaly by this steening manewver: without any lean moment or
advanced lean mofion These indicate that the comerng lesn comirol of the Lean
Automobils can be achieved effortlassly with the tactics like these.

and with closed cabin, the lean cenmol by shifting the driver’s weizht or by foot is
imnpossible, so we need 8 mechanizm to generate lean moment. We are developing a simple
mechanism which can generate lean moment with simply rotating one buoilt-in axle and
makes wehicle lean parallel to iz wheels. This mechanism i= equipped in front axle and
front two whesls handle the leaning and steering while rear whesl does the propulsion. The
design study of the Lean Antomobile is shown in Figure 1.

In thiz work, we make caloulation of mansaverability of the Lean Awtomobile. For this
purpose, the 4-DoF model for the Lean Amtomobile iz established and the oansient
responses of the model are calomlated. This 4-DoF madel is based on 3 motorhike's 4-DoF
model which 1z established by Sharp. We set the vehicle parameters according to 2 design
value of the vehicle and specs estimation. Then stats-space Tansformaton is done for the
mansient response analysis with Scilab softerare.

EBefore the mansient response analyziz, we venfy the 4-DoF model by comparing the
result of the steady-smte mming calculaton with the dynamic model analysiz. Also, we
evalnate the lean angle and lean speed limdfztons that make the vehicle rollover however
driver generate the maxinmm possible lean moment. This limit is mstantly reached by
Tying to stay upright while mming so if we start to Zenerate lean moment at the start of
steering, we are going to rollover in most cases.
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We pget the prospect for the manewversbility of the Lean Autornobile through this

work, therefore advanced medel ioncluding the driver, desism  valoe

Figure 3 Beverse Steering Maneuver

evalnation improvement, and profofype mamofacturing testing will be the next step for

the development.



