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Development of ACG Using Regulator Rectifier with Phase Control
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To get free from the risks that arise from price
variations of rare-earth metals, an alternative current
generator for motorcycles was developed using
conventional ferrite magnet while keeping the same
amount of electricity generation as that of using rare-
earth metal. For the application of ferrite magnet to
a motorcycle, the way of having a larger size cannot
be allowed because of the increases of the mass and
moment of inertia associated with that. Accordingly, in
our development, the increase of electricity generation
was realized by changing the current control from
regulated short-circuit rectifier method to phase shifting
method with a precise control of the effective range
of phase shifting. For that purpose, newly developed
configuration was implemented to the sensor for phase
control to have it under permissible temperature range
against resulting high installation temperature. Through
those measures, it was achieved by using ferrite
magnet to generate a compatible amount of electricity
generation to that of using rare-earth metals without
changing the dimensions of the generator.
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Fig. 1 Schematic illustrations of charging currents
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Fig. 2 Schematic illustrations of charging currents
under phase control in different load
conditions
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Fig. 6 Characteristics of charging currents to the
phase of line current
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Fig. 7 Comparison of sensor configurations between
in-stator location and out-of-flywheel location

200
—— Conventional sensor layout
—e— Proposed sensor layout
~ 150
o
;_’/ /
=]
© 100
I /
[oR
IS
()
= 50
0

100 ' 150 ' 180
Stator coil temperature (°C)

Fig. 8 Comparison of sensor temperatures



Honda R&D Technical Review

Vol.27 No.1 (April 2015)

Table 1 Comparison of accuracies of detection angles
Proposed layout .
Sensor layout Before |,  After Conlgennonal
h . yout
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Detection o ! 0 o
error angle (°) +43.5 ! 4 3
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Fig. 9 Source of errors affecting detection angle
accuracy of out-of-flywheel type sensor
configuration
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Fig. 10  Equivalent circuit of ACG (single-phase)
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(a) Magnetic pole sensor — line current (measurement)

(b) Inductive voltage — line current (map value)

(c) Phase difference between magnetic
pole sensor — inductive voltage (calculation)

Fig. 11 Timing chart illustrating error compensation
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Fig. 12 Equivalent circuit of total charging system
applied to the production design (single-
phase)
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Table 2 Combinations of ACG and regulated rectifier
Short-circuit Short- Phase

Combination (1) circutt (2) o
Outer
diameter $132.5 $132.5
ACG Magnet Rare-earth ]
type magnet Ferrite magnet
Regulated| Control o Phase
rectifier method Short-circuit control control

Table 3 Test conditions

ACG . °
temperature Stator coil temperature 120°C
Ambient

atmosphere Room temperature
temperature

Test equipment | Motor bench

Magnetic pole sensor

S

Regulated ®
rectifier = £AR

Test circuit
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Fig. 13 Characteristics of output current to rotation
speed
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