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Vibration Reduction Technology with Mount Rubber for Outboard Motors BF4/5/6
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When the BF5 outboard motor underwent a
model change recently, a model was added with 20%
more output, with faster engine speed and a higher
compression ratio, even as it kept the same balancer-
less engine and the same basic frame structure. The
development discussed in this paper enhanced the
customer appeal of the outboard motor by reducing
handle vibration and yawing while idling. The mount
rubber is a critical component for reducing vibration,
as it transmits the thrust of the outboard motor and
absorbs vibration. The specs of the mount rubber can
also be changed. As such, the mount rubber became
the focus of this study. Changing the characteristics
of the mount rubber resulted in maintaining about the
same level of handle vibration at the greatest speed,
with only half as much yawing while idling, even
though the new outboard motor had greater output.
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Table 1 Engine specifications
BF5 BF6 BF4/5
(previous) (new) (new)
Engine type Single cylinder, 4-stroke
Displacement (cm?) 127
Bore x Stroke (mm) 60 x 45
Compression ratio 8.7:1 9.8:1
Mass of reciprocating 2095 215.8
parts (g)
Inertia force
— 1st order (N) 646 958 805
Full throttl_e speed 5000 6000 5500
(r/min)
c B Previous
s Competitor A
(]
g Competitor B
<

Competitor C

Fig. 1 Tiller handle grip vibration
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Fig. 2 Frame structure and mount rubber
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Fig. 3 Effect of rubber from spring rate
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Fig. 5 Tiller handle and main frame vibrations
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Fig. 8 Yawing while idling, by CAE
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Fig. 9 Clearance between main frame and support
parts

Table 2 Design targets for new mount rubber

ltems Direction Upper | Lower
. Longitudinal
hiclodnabond 33% or under
P P Lateral

. . Longitudinal|11.5 or under| 4.5 or under
Maximum displacement

(mm) Lateral 3.5 or under | 2.0 or under
Longitudinal
Strain Previous value or under
Lateral
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Fig. 11 Mount rubber shape
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Fig. 13 Non-linear characteristic and deformation of
new mount rubber (upper mount assembly,
lateral)
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Fig. 17 Tiller handle vibration (experiment)
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