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and high compacting efficiency.
Keywords: Vibration; Small size roller;
Development

Electronic Energy-saving Control Technology for
an Excavator and Its New Control Methods

Defects in energy-saving principle of current electronic
energy-saving control technology for excavators are
analyzed and an electronic energy-saving principle of
constant resisting torque control of engine is presented.
In the principle, power loss due to inadequate power
match is eliminated theoretically so that the engine can
realize operation in constant resisting torque, constant
speed and constant power, the output power is
completely absorbed by hydraulic pump so real energy-
saving control is realized.

Keywords: Excavator; Diesel engine; Energy-

saving control

Comparison between Two Structural Analysis
Methods for Boom Structure on ZL80 Wheel
Loader

Boom on a large size wheel loader is a key structural
component. It is prone to fail due to violation in rigorous
work conditions. Two methods are adopted to analyze it.
One is to combine multi-body dynamics with finite
element: first, a rigid-elastic coupling dynamic model is
established in ADAMS for complete loader structural
components system to conduct dynamic analysis for
operation procedure; then, a 3D finite element model of
the complete structural components system is set up in
ANSYS to study the connection simulation between
components and typical work conditions of a loader
operation are analyzed with finite element to obtain
performance characteristics of the boom structure. The
other one is the traditional method: the boom component
is analyzed separately and dangerous locations on the
boom are located. The two methods are compared and
the results show that, with rigid-elastic coupling mono-
system structural analysis, loading forces on every
jointing point can be accurately obtained and the
dynamic simulation of the complete system is nearer to
the reality. With the rigid-elastic coupling multi-body
system model, interacting function between components
are considered and weaker locations in complete
structure can be discovered directly and the weaker
points are the positions where the problems are in
practical operation, which demonstrated the rationality
and practical applicability of the rigid-elastic coupling

mono-system analysis for loaders.

Keywords: Wheel loader; Boom; Rigid-elastic
coupling; Multi-body dynamics; Finite
element analysis

Research in Crack Failure of Transmission Casings
on Crawler Type Vehicles

Aiming at crack failure of transmission casings on
crawler type vehicles, finite element analysis method is
adopted to study the casing strength. Under the
precondition close to actual work condition, a simplified
casing model is set up with CAD software, SolidWorks.
Element type constructing the casing model is
determined in finite element analysis software, ANSYS,
to rationally mesh the finite elements and determine the
loads and boundary conditions. The casing strength is
analyzed and displacement nephogram and stress
distribution nephogram of the casing are obtained. The
results show that the direct reasons causing the casing
crack are local stress concentration and inadequate
material strength.

Keywords: Casing; Crack; Strength; Finite

element

Design of a Special Control System for Slurry and
Water Circulation of a Shield
A special control system for slurry and water circulation
of a shield is presented. The actuator in the system is AC
motor. With each work condition parameters in shield
construction, mathematic model is established and
calculation formula for matched power of the controlled
objective, slurry pump, is presented. For fluid load such
as slurry pump, alternating transducer is adopted and
added into control network as a slave station. $7-300 is
used as main station controller and connected with each
slurry pump slave station and each transducer slave
station via Profibus-DP. In view of environmental
features during shield operation, an industrial touch
screen is selected as host computer. The system features
high expandability and reliability and has been
successfully operated in many projects.
Keywords: Alternating motor; Matched power;
Profibus-DP
Research in Finite Element Analysis Technology for
Tower Crane Structure
Taking a flat-head tower crane as research objective,
finite element analysis is conducted on its structure. Rod
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