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Abstract

Computer simulation system relating to the field
kinematics and dynamics of multibody mechanical
system has been developed.

This simulation system is characterized by being
applicable to broad classes of mechanisms and
machines. In addition, we have subsequently been
able to establish a user-friendly system tool, includ-
ing linkage of CAD data and macro commands.

This paper presents an outline of the system, con-
taining functions, theory and features. Finally, some
application examples are shown.
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Abstract

A mathematical model to estimate the shape of
a brake hose has been developed. A few papers ap-
plying Finite Element Methods to this problem have
been reported. However, the solutions require a large
amounts of computational time even if a super com-
puter is used.

A brake hose is made of a flexible material, and
exhibits large scale deformation when it is mounted
on a chassis. Element node displacement are chosen
as the independent variables for FEM, so the method
becomes a successive iteration of hose shape modifi-
cations based on displacements of the nodes.

The developed model is approached from the
standpoint of mechanical dynamics. A brake hose
is divided into small beam elements and particles.
The particles are driven by element forces and move
around in three-dimensional space. Choosing the
coordinates and orientations of the particles as the
independent variables, the shape of the brake hose
can be determined directly by solving the equations
of static equilibrium resulting from the element
forces exerted on the particles.

Element forces can be derived by simple beam the-
ory if the elements are divided small enough to be
approximated as linear elastic beams. The orienta-
tion of the particles can be represented by Euler
Parameter notation. The Newton-Raphson method
is incorporated for solution of the governing equa-
tions. Numerical results closely agree with the ex-
perimental data.
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This paper presents the characteristics of a
variable-radius/length engine (V-R/L engine) with
an eccentric crank mechanism on the connecting rod
big-end. This is intended to improve the power out-
put of short stroke multi-valve engines. The V-R/L
engine makes it possible to improve power output
through high volumetric efficiency and to delay the
ignition timing for best torque (MBT) through re-
fined combustion chamber shape.

However, further improvement is required to ap-
ply the presented mechanism to high-speed engines
because of increased friction losses.
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Abstract

Two-stroke gasoline engine is light weight, compact
and has numerous advantages. However, be cause
of its inherent engine configuration, engine oil is used
as once-through system and is discarded, resulting
in exhaust smoke in some occasion. In order to
reduce the exhaust smoke, it is imperative to make
improvement not only in engine itself but also in oil
used. No standard method was available to evalu-
ate engine smoke performance. This study was in-
itiated devise a simple evaluation method.

In two studies reported here, evaluation of oil
alone and evaluation of oil performance in actual
engines are given. Following two facts were found
as a result. The first item is the fact that oil can be
evaluated by any actual engine performance evalu-
ation method once the engine used and the method
used are specified. The simplest and the most ac-
curate method among the actual engine performance
method is the method to use the small two-stroke
electric generator. The second item found is the fact
that the results between the single oil evaluation tests
by use of DSC and the actual engine performance
evaluation tests agree very closely. For evaluation
of oil whose performance difference is minimal, the
single oil evalation method is suitable over actual en-
gine performance evaluation method.
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