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Abstract

The purpose of this research is to compare the method used
to vibration suppression of single cylinder engine. The methods
are passive balancing and active balancing. After construct the

mathematical model of the single cylinder engine which is

balancing by using added masses opposite of the cylinder crank.
This method is passive balancing. Construct the mathematical
model of the single cylinder engine which balancing by using pair
contra rotating balancing masses. The method is active
balancing. Then the optimization method has been applied to
minimize vibrations. The optimization problem is to minimize
vibrations of the single cylinder engine at various engine speeds,
i.e., 1000, 1500, 2000, 3000, and 4000 rpm. Design parameters
include position and magnitude of balancing mass, phase shift of
contra balancing masses( only active balancing), mass of crank
pins, mass of piston and piston pin, and connecting rod shape.
As the problem being multi-objective optimization, the Pareto
optimal set is determined by using the Modified Normalized
Normal Constraint. From the results obtained, it is shown that the
passive balancing can be used to give range of vibration
reduction in various directions as y = 67 - 97 % and 92 =26 -
86 % as compared to the design with only strength criterion and
the active balancing can be used to give range of vibration
reduction in various directions as y = 67 - 97 % and 92 =32 -
88 % as compared to the design with only strength criterion.

Such that, the active balancing method is better than passive

balancing method.
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mrtotal engine mass 14528 kg

mp-piston mass 0.2kg

r-crank mass 0.0225 m

Damping ratio 0.05

X g.Fp.Eg -0.0232, -0.076, 0.01m

@ = engine angular velocity

Tle speed 1000, 1500, 2000, 3000, 4000 rpm

MWoment of Inertia:
Iy =0.0768, 1, =0.064, T =00812, Ty, =0, T o =0, T, =0 kg2
Mount positions:

Xy =0.084m F w1 =0.0985m 24 =0.0785m

X g =0.084m ¥ 2 =0.0985m 24y =00765 m

X3 =0.084m F w3z =0.0985m Z 4= 00785 m

X g =0084m P o4 =0.0985m 244 = 00785 m

Mount stiffresses:

Je 1 =900 NI 6y 1 =900 Him g1 =900 Mim
J g2 =500 Mt 6 o 2 =000 i ¥ gy 2 =900 M/
Jo =900 NIm 6y 3 =500 Wim B 3 =900 M/
J g 4 =500 Wit ¥y 4 =300 M/ K gy 4 =900 1/

Modified Normalized Normal Constraint(passive balancing)
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