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Structural Optimization Design and Simu-
lation of Shield Body of Earth Pressure
Balance Shield

Based on the geological data of South Ex-
tension Bid 2 project of Shenyang Metro
Line 2, the load distribution characteristics
of water and soil on the surface of the shield
body are obtained by separate calculation
of water and soil. Based on the load analysis
and equipment functional requirements, the
three-dimensional structure framework of
the shield body is built, and the strength and
stiffness of the shield body structure under
various working conditions are analyzed
through finite element simulation to obtain
the equivalent stress and displacement
nephograms of the shield body, to clarify
the weak points in the designed structure
and to optimize the design accordingly. The
results show that, 1) the earth pressure and
friction force on the shield body are sym-
metrically distributed along the longitudinal
section of the tunnel, and their values tend
to decrease first and then increase in the
range of 0 to 180 ; 2) the diameter of the
shield body is designed in a stepped layout,
and the configuration of advanced grout-
ing interface, shield body radial lubrica-
tion system and pressure-bearing spacer
interface can effectively improve the safety
and efficiency of shield construction; 3) the
shield body runs smoothly throughout the
construction process with tiny deformation,
which verifies the rationality of the shield

body design and the feasibility of the finite

element simulation analysis method.

Keywords: Earth pressure balance shield;
Shield body; Structural optimization de-
sign; Load analysis; Finite element simu-

lation

Mechanical Structure Design of Push-
plate Type and Rocker-flap Type Com-
bhined Wave Maker

The wave maker is an important test facil-
ity to simulate the impact of actual waves
on ships or offshore buildings. Nowadays,
the push-plate type wave maker and rocker-
flap type wave maker are used on a large
scale. However, the motion modes of these
two wave makers are relatively monotonous,
which cannot fully meet the test require-
ments. Combining the characteristics of the
two types of wave makers and improving
them and replacing the ball screw structure
of the traditional wave maker with a linkage,
a new push-plate type and rocker-flap type
combined wave maker is designed. Firstly,
based on the micro-amplitude wave theory,
the working performance and design of the
push-plate type wave maker and rocker-flap
type wave maker are calculated, and the pa-
rameters that meet the working performance
and design of the push-plate type wave mak-
er and rocker-flap type wave maker are ana-
lyzed and derived. Then, the parameters of
the transmission mechanism are calculated.
Finally, the three-dimensional drawing of the
wave maker is drawn by using SolidWorks
according to the obtained parameters.
Keywords: Wave maker; Linkage; Micro-
amplitude wave theory; Push-plate type
and rocker-flap type combined
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Development and Application of Torque
Converter with Large Torque and Capacity
The application of low-speed engine in the
hydraulic transmission system puts forward
higher requirements for the input character-
istics of the torque converter, so the torque
converter needs greater load characteristics.
For the hydraulic-drive large-tonnage roller
matched with a low-speed engine, the ap-
plicable three-element centripetal torque
converter with a turbine structure and large
torque and capacity is developed. On the
premise of satisfying the overall dynamic
property, the matching research on the
fuel economy of the engine and the torque
converter is carried out, and the original
characteristics of the torque converter are
designed. The results of the bench test of the
torque converter and the performance test of
the whole vehicle show that all the indicators
of the developed torque converter with large
torque and capacity have reached the theo-
retical design target, and compared with the
common models, the roller equipped with a
low-speed electronically controlled engine
and a large-torque-capacity torque converter
has a comprehensive fuel saving of 10% and
anoise reduction of 2 dB.

Keywords: Torque converter; Large
torque; Energy conservation and con-

sumption reduction

Applicability Analysis of Third Generation
of Vortex Identification Method in Cavi-
tation Flow Field of Torque Converter

The generation and development of vortex
cavitation in the torque converter seriously

affects its internal flow field and external
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characteristics, especially under extreme
operating conditions. Precise identification
of the unsteady multi-scale three-dimen-
sional vortex structure of the internal flow
field of the torque converter and extraction
of the spatial structure characteristics of
the vortex cavitation are the hot issues of
current research. Based on computational
fluid dynamics, the cavitation flow field of
the torque converter is simulated numeri-
cally with a high accuracy by using a stress
mixed vortex model, the Q criterion and
method are selected based on the second
and third generations of vortex identification
technologies, two typical vortex identifica-
tion methods are used to reconstruct the
three-dimensional structure of the cavitation
vortex in the flow field of the torque convert-
er, the dynamic evolution law of the cavita-
tion characteristics of the blade surface under
the low speed ratio condition is analyzed,
and the cavitation phenomenon at the guide
wheel blade is emphatically studied. The
results show that, the selection of Q criterion
threshold is blind, and it is difficult to iden-
tify the strong and weak vortex structures in
the cavitation flow field at the same time; the
method can accurately identify the vortex
structure of the cavitation flow field within
a wide range of thresholds; the cavitation
phenomenon in the guide wheel is the most
serious under the braking condition.
Keywords: Torque converter; Internal flow

field; Cavitation; Vortex identification

Research Status of Laser-arc Hybrid
Welding of High-strength Plate Steel

Compared with traditional steel, high-
strength steel has the characteristics of
excellent ductility and toughness and high
strength. High-strength plate steel has been
widely used in various fields because of its
excellent properties, while the traditional
welding method for high-strength plate steel
has been difficult to meet the development
needs of various industries. As an efficient
welding method, laser-arc hybrid welding
has attracted great attention in the welding
of high-strength plate steel in recent years.
However, the interaction of numerous pro-
cess parameters of laser-arc hybrid welding
results in the difficulty of regulation and
control, which seriously restricts the service
performance of the welded joints of high-
strength plate steel. For the different forms
of groove design, the research status of
laser-arc hybrid welding in the field of high-
strength plate steel welding is summarized,
and the application and development of
laser-arc hybrid welding for high-strength
plate steel are prospected.

Keywords: Laser-arc hybrid welding;
Plate; High-strength steel; Groove form;

Application status

Suggestions on Standard System Con-
struction of Forklift Truck Safety and
Green Development

From the two fields of safety and green
development, the framework of stand-
ard system of forklift trucks is built, the
problems existing in the construction of
standard system of forklift trucks are ana-

lyzed, and suggestions are made. From

the four aspects of safety standards, green
development standards, local standards and
standard transformation and implementa-
tion gaps, Jiangsu Province’s standard
development and revision are analyzed,
and detailed and reasonable suggestions
for standard development and revision are
made according to the priority of needs.
Finally, six suggestions are made for the
standardization of forklift trucks in Jiangsu
Province to further promote the develop-
ment of forklift truck standardization and
improve the adaptability and competitive-
ness of forklift truck safety and green de-
velopment standards.

Keywords: Forklift truck; Standard system;
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New Steel Segment Support System for
Open TBM

Taking Urumgi-Yuli Tianshan Shengli Tun-
nel project in Xinjiang as the background,
combined with the measures taken by the
open full face tunnel boring machine(TBM)
to cope with adverse strata, a new steel seg-
ment support system is designed. The struc-
ture and functions of this new steel segment
support system are introduced in detail, and
the application effect of the steel segment
support technology in practical projects is
summarized. Finally, the advantages of the
steel segment support system are described,
which can provide reference for the pre-
liminary support design of similar TBM
projects.

Keywords: Open TBM; Steel segment sup-
port system; Urumgi-Yuli project



