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Research on Virtual Simulation Experiment Center
Construction Practice and Resource Sharing
Management Mechanism

—Taking Mechanical Foundation and Textile Equipment Experiment Center as an Example

. 3 : 2.
Yang Jiancheng'**, Wang Zhifang '*?, Yang Tao "

S Xinrong 123 i Dandan 123 Zhao Yongli L

1. School of Mechanical Engineering, Tianjin Polytechnic University, Tianjin 300387
2. Tianjin Key Laboratory of Modern Electromechanical Equipment Technology, Tianjin 300387
3. Virtual Simulation Experiment Teaching Center for Mechanical Foundation and Textile Equipment Design, Tianjin 300387

Abstract—In order to promote the opening and sharing of
virtual simulation experiment teaching resources, this paper
expatiates on the construction content and characteristics of
virtual simulation experiment center of mechanical foundation
and textile equipment based on the construction work of "virtual
simulation experiment teaching center for mechanical foundation
and textile equipment design" of school of mechanical
engineering, Tianjin polytechnic university. The paper studies
and proposes the sharing management mechanism of the
resources of virtual simulation experiment center for mechanical
foundation and textile equipment, and predicts the follow-up
sharing management of the resources of virtual simulation
experiment center for mechanical foundation and textile
equipment.

Keywords—mechanical foundation and textile equipment,
virtual simulation experiment, sharing management mechanism

it INTRODUCTION

In order to carry out and implement the spirit of Some
Suggestions on Improving the Quality of Higher
Education In a Comprehensive Way by Ministry of
Education (Professor of Engineering [2012] No.4),
according to Education Informatization Ten-year
Development Plan (2011-2020)", Ministry of Education
has carried out the construction work of national virtual
simulation experiment teaching center since 2013. The
virtual simulation experiment teaching is the important
content of higher education informatization construction
and experimental teaching demonstration center
construction, and the product of deep integration of
subject major and information technology!. "Scientific
planning. sharing of resources, highlight the key points,
improve efficiency, sustainable development" is the
guiding ideology of the construction of virtual simulation
experiment teaching center!”). Tianjin polytechnic
university school of mechanical engineering was awarded
the outstanding engineer training unit by the Ministry of
Education in 2011. Taking this as an opportunity and
relying on "mechanical engineering and automation"

national-level features professional, Tianjin mechanical
foundation experimental teaching demonstration center,
engineering practice education center of "textile
technology and equipment" and Tianjin "modern
electromechanical equipment technology" key laboratory
scientific research platform, school of mechanical
engineering experimental center carries out the
construction of virtual simulation experiment center, and
develops a series of virtual simulation experiments with
professional characteristics and combined with the
frontier of the discipline, and gradually constitutes a
system and establishes "virtual simulation experiment
teaching center for mechanical foundation and textile
equipment "4,

II.  CONSTRUCTION CONTENT AND CHARACTERISTICS OF
VIRTUAL SIMULATION EXPERIMENT CENTER OF MECHANICAL
FOUNDATION AND TEXTILE EQUIPMENT

A. Construct Experiment Teaching Platform with Textile
Industry Characteristics Which "Combines Virtuality and
Reality”

The traditional experimental teaching of textile
machinery can only use demo mode. In the
experimental teaching mode of textile machinery of
"reality-oriented, virtuality and reality combination,
choose reality over virtuality", students go through the
virtual simulation process of equipment design, process
design and application effect to optimize the equipment
design parameters and processing parameters, which
improves the one-time success rate of experiment and
shortens experimental time. It allows students to get more
training opportunities within the original experimental
time, enhancing the effect of engineering training.

Focus on improving the three abilities of students, and
meet the need of mechanical engineering excellent
engineer training teaching and practical tasks through the
virtual experiment teaching platform of four levels and

Copyright € 2016. the Authors. Published by Atlantis Press.
This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).
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Detection method of warp tension in multilayer loom
- for carbon fiber fabric
v
LU Xi'??, YANG Jiancheng'?”
s (1. School of Mechanical Engineering, Tianjin Polyvtechnic University . Tianjin 300387, Chinay 2. Tianjin Key Laboratory
3t of Modern Mechanical and Electrical Equipment Technology, Tianjin 300387, China; 3. The Virtual Simulation
Experimental Teaching Center of Machinery and Textile Equipment Design Basis, Tianjin 300387, China)
A
£ Abstract The carbon fiber has the tendency of dragging during long distance transportation let-off
process due to weight. The dragging will lead to inaccurate control on warp tension, and further influence
£ fabric qualities. In order to improve the control precision, the fuzzy neural network information fusion
e algorithm was presented in combination with the existing warp tension control method. According to the
= weight function of neural network, the experiment was carried out on the mechanism of multilayer loom.
During the experiment, the tensioner was mounted in different positions of multilayer loom let-off
§ mechanism. Through the wireless data acquisition system, the warp tension was online detected, and
then the detected signals was fuzzy information fused. Experimental results show that the multi sensor
e information fusion recognition accuracy is better than that of single sensor, and the precision of contral on
E warp tension in multilayer loom used for carbon fibers were increased.
Keywords multilayer loom; tension detection; carbon fiber fabric; fuzzy control; information fusion
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Research of Weft Insertion Mechanism Design of Carbon Fiber Multilayer
Loom with Considering the Gear Dynamic Meshing Force

Li Hao"**
(1 School of Mechanical Engineering, Tianjin Polytechnic University, Tianjin 300387, China)

Yang Jiancheng' "  Jiang Xiuming'*”

(2 Tianjin Key Laboratory of Modern Mechanical and Electrical Equipment Technology, Tianjin 300387, China)
(3 Tianjin Virtual Simulation Experimental Teaching Center of Machinery Basis and Textile Equipment Design, Tianjin 300387 | China )

Abstract

anism of carbon fiber multilayer loom which result from rapier motion acceleration volatility.

In view of the poor stability and remarkably rapier vibration of the existing weft insertion mech-
Through increasing
one more meshing gear and setting appropriate phase differences between the gears combining with reducing the
module of the meshing gears, the dynamic characteristics of the mechanism are improved effectively.

MSC — ADAMS software ,

meshing with rack are simulated and analyzed. The simulation shows that by changing the form of two same

Using the
the different module, different number of gears and different phrase between gears
phrase gear transmission into the form of two different phrase gear transmission, the dynamic performance can be
improved somehow, but it% not effectively in case of relatively large module. The presented method is effectively

improving the dynamic stability of the mechanism. The amplitude of the acceleration at each frequency is re-

duced by an average of 25% .

Key words Carbon fiber Multilayer woven
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Kinematics simulation in carbon fiber multilayer loombeating—up mechanism
YANG Jian—cheng'*, JIANG Hai-tao'*, JIANG Xiu-ming'*

(1. School of Mechanical Engineering, Tianjin Polytechnic University, Tianjin 300387, China; 2. Tianjin City Key Labora—

tory of Modern Mechatronics Equipment Technology , Tianjin Polytechnic University, Tianjin 300387, China)

Abstract: Aiming at the disadvantages of the existing carbon fiber three—dimensional loom beating—up mechanism of beating
up force being insufficient, the vector method is proposed, and using different input signals of heart type and
offset slipscrank beating up mechanism kinematic analysis of simulation under Simulink environment, the motion
curve under the two conditions of the slider are obtained. The experimental results show that when the crank input
state for uniform angular velocity, slipscrank beating up mechanism can meet the desired motion of the loom,
compared to the heart of mechanism, can also meet the requirements of loom beating up force.

Key words: carbon fiber; multilayer woven; beating up mechanism; vector method
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Dynamic simulation of weft insertion mechanism of carbon fiber multilayer loom
YANG Jian—cheng"??, LI Hao'*?, JIANG Xiu-ming"*?
(1. School of Mechanical Engineering, Tianjin Polytechnic University, Tianjin 300387, China; 2. Tianjin Key Laboratory

of Modern Mechanical and Electrical Equipment Technology, Tianjin Polytechnic University, Tianjin 300387, China;

3. Tianjin Virtual Simulation and Experiment Teaching Center of Basic Machinery and Textile Equipment Design, Tianjin

Polytechnic University, Tianjin 300387, China)

Abstract: In view of the poor stability of the existing welt insertion mechanism of carbon fiber multilayer loom, a dynamic

model of weft insertion mechanism of carbon fiber multilayer loom is built up based on Adams according to Hertz

contact theory with considering dynamic meshing of the gear and rack. The dynamic model is simulated with mo-

tion law of sinusoidal and modified trapezoid and the dynamic performance of the two different motion law are

compared and analyzed. The result shows that the main factors affecting the vibration properties of weft are the

meshing impact of rack and pinion grearing in condition of continuous changes of rapier weft insertion rate. The

motion law work on this rack and gear mechanism has relatively small effect on the vibration of the rapier.

Key words: carbon fiber; multilayer loom; weft insertion mechanism; dynamic
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