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Construction Machinery and Equipment

Vol. 38 No.7
Abstracts in English

conveniences when operators control construction machinery to fulfill
their works. Besides that, safety problems must be considered when
handling chemical materials or dangerous explosive objects or some
poisonous matters. So the discussion and realization of remote control
method on construction machinery is an important problem which
shouldn't be neglected in modern construction machinery control. Re-
mote virtual instrumentation technology is employed in control systems
of construction machinery to realize remote control on construction ma-
chinery, which is an advanced and effective solution. On the basis of
analyzing and comparing several popular remote virtual instrumentation
technologies, how to apply FieldPoint wireless distributing type 1/0 and
DataSocket in virtual instrumentation as well as remote virtual panel
technology to realize remote control on construction machinery is mainly
researched. Aided by LabVIEW remote control panel, a real-time en-
gine module is installed on server terminal, B/S structure of DataSocket
is realized through remote control panel announcement. Taking CASE
CX- 160 excavator as a research objective, concrete analysis and dis-
cussion are conducted. Introduction and application of remote virtual in-
strumentation technology to construction machinery control area make
the operators keep away from work sites and construction machinery
operation will never be limited by rigorous work environment or climate
conditions.

Keywords:Virtual instrumentation LabVIEW

Excavator Construction machinery

Management on Construction Machinery Coating Quality
Compared with automobile industry on coating characteristics, method
of quality management for construction machinery coating and its sig-
nificance are described. The method is discussed form many aspects,
such as raw materials management, including qualification management
for chemical material suppliers, management on raw coating materials,
enhancement of reception supervision and tests on routine performance
indexes and function indexes, management on raw metal materials, en-
hancement of anti- corrosion protection; field 5s management; process
management including establishment of perfect process management
system, formulation of related process document, enhanced quality con-
trol on supplied coating products, establishment of related management
regulations, signing of related technical agreements; quality management
including four level quality control system of customer level, company
level, department level and autonomous level; supplier service in setting
up dedicated after- sale- service staff and operator training; and etc. A
sustainable improvement concept is suggested for product coating of
construction machinery. It is pointed out that high quality coating could
be realized with rational management system and open- minded philos-
ophy when every employee's wits are fully initiated.
Keywords:Construction machinery Coating

Quality Management

Research on Speed Adjustment Characteristics of a Fixed Dis-
placement Motor Controlled by Electro - hydraulic Proportional,
Variable Displacement Pump

Taking a constant speed control system composed of electro- hydraulic
proportional, variable displacement pump and fixed displacement motor
as a research objective, control principle of a electro- hydraulic propor-
tional variable mechanism with variable displacement pump is expatiat-
ed. Loading condition of swashplate of variable displacement pump is
analyzed and mathematical models of the variable mechanism and pump

controlled motor system are derived. Simulation models are established
for them respectively with MATLAB/Simulink and AMESIim simulation
software. Simulation and test comparison are conducted on variable
mechanism response time and motor output speed. A practical test is
carried out with an electric generator as a constant speed load. In the
test of sudden increment/reduction of 16 kW load, the motor speed re-
turns to the setting value in three seconds, the stable state fluctuation
ratio is 0.29% and transient adjustment ratio is 6.0%. Analysis results
show that it is feasible for electro- hydraulic proportional, variable dis-
placement pump controlled motor system to be used as a speed adjust-
ing device or a power transferring tache between diesel engine and con-
stant speed loads.
Keywords:Electro- hydraulic proportional variable displacement
pump Pump controlled motor system MATLAB/
Simulink AMESim Simulation

Research on Optimization and Match of Hydrodynamic and Hy-
drostatic Combined Steering Mechanism Based on Virtual Proto-
type Technology
The requirement for track vehicles to realize pivot- turning on rigorous
land surface is one of the important indexes in steering system design.
A hydro- mechanical stepless steering system with dual power flows are
commonly adopted on domestic track vehicles. In order to meet the re-
quirements in pivot- turning of large tonnage vehicles, hydraulic pump-
motor with large displacement must be equipped or system pressure of
the pump - motor must be increased. A hydrodynamic and hydrostatic
combined steering mechanism is suggested to overcome these shortcom-
ings. Firstly, the mechanism principle is analyzed and the natural char-
acteristics of a hydraulic coupler are determined. Then, taking the com-
prehensive drive system on a vehicle as a research basis, a hydrody-
namic and hydrostatic combined steering mechanism is structured
through introducing a hydraulic coupler and a related virtual prototype
model is set up in ADAMS/View environment. Taking the model as the
original, four design variables are determined. Through analysis, the key
variables are the effective diameter of hydraulic coupler and the drive
ratio of power input to impellor of the coupler and their sensitivities are
analyzed. Lastly, boundary conditions for optimization and optimal tar-
gets are established and simulation analysis of optimal design is carried
out with DOE function in ADAMS. Effective diameter and transmission
ratio of the coupler are obtained. The simulation shows that the devel-
oped steering mechanism could satisfy vehicles to make pivot- turning
on rough ground and at the same time the displacement of hydraulic
pump- motor is significantly reduced, which provides a basis for large
tonnage vehicles to realize their steering performance with low dis-
placement pump- motor.
Keywords:Comprehensive transmission Combined steering
Virtual prototype Optimal design

Development of Bucket Tooth Material of High Strength Cast
Steel and Its Application

Aiming at the work conditions and performance requirements on bucket
tooth materials of excavators and loaders, a cast steel bucket tooth ma-
terial with high strength is developed. Influences of different heat treat-
ment processes to its structure and mechanical performances are stud-
ied. Compared with imported bucket teeth, its wearing performance in
abrasive material is researched. The results present that its structure is
a combination of martensite, bainite and austenite after quenching and



