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Creation of a starter (motor) mode for a hybrid electric car:

- protection of gearbox and DC motor elements in start-up
mode;

- performing a smooth transition to generator mode
(without low mechanical shocks and overloads in the
elements of the entire structure of the device):

- creation of a reliable mechanical connection between the
shaft of a hybrid electric machine and the crankshaft with
a sharp change in the rotational speed of the crankshaft of
the internal combustion engine, taking into account the
extreme permissible mechanical stresses of the parts;

- protection of the elements of the entire structure of the
starter generator in the event of the command "Start"
during the operation of the internal combustion engine;

- provision of generator mode over the entire range of
rotation speed of the crankshaft of the internal combustion
engine. Setting up the generator mode when the internal
combustion engine stops.
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The layout of the gears
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* Design scheme of the drive device
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The design diagram of the drive device for hybrid electrical drive
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ANALYSIS OF THE ELECTRICAL CIRCUIT
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Changes in current (i,) and speed (Q2.) depending on the start-up time
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Switching a hybrid electric
machine to a steady-state
mode is a special action
considering the influence of
two freely acting
electromotive forces
(generator and battery)
combined into one system, i.e.
into the electrical network of
the on-board power supply.
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CONCLUSION

v'  the transition to the generator mode after the

starter 1s carried out without any outside
interference;

the transition to generator mode 1s performed
without any mechanical overload, the transfer 1s
performed with a soft mechanical connection;
according to the specifics of the generator mode
in case of sudden transients, the mechanical
disconnected and the connection between the
drive and driven shafts 1s carried out
automatically depending on the speed of rotation;

v

if the "Start" command 1s given during normal
operation of the internal combustion engine, there
are no mechanical overloads or an emergency
sifuation between the crankshaft of the internal
combustion engine and the starter generator:;
when the internal combustion engine is not
working, the drive device i1s set to generator
mode; any mechanical starting process can be
performed using methods provided for modern
designs.
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