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$ P2 Concept with impulse start

Combustion Engine
E-Maschine

d b Gear Box

$ Torque accuracy needed for
$ Cross fading between pure electric drive and combustion engine start
$ Synchronization of gears

¢ Torque ripple must be avoided due to:
$ Avoi d excitation of natur al har monics of po
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s Electrical axle

Chassis
L s
Achslager
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¢ Torque accuracy of electrical axle drive needed for
$ Torgue vectoring
$ Vehicle stability on wet or iced road surface
s Safety
$ Avoidance of oscillation and noise

s Typical requirement for torque accuracy and torque safety
¢ Torque deviation typical 5% (between request and real torque)
¢ Safety issue if torque differenceis higher than 10%
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s Electrical torque vectoring with electrical axle

understeering oversteering

$ understeering
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moment
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s Electrical torque vectoring allows a better -

and more efficient distribution of the torque o
s Acceleration of outer wheel while understeering - -
s Acceleration of inner wheel while oversteering T . — E

$ Reduce the use of breaking system Amore efficient system i
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$ Typical requirement for torque accuracy and torque safety , . )
@

¢ Torque deviation between 2 wheels should be below 10%
¢ Safety issue if torque difference between the 2 wheels is higher than 20%
¢ This means atorque deviation for each subsystem of ca. 5%
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