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Research and exploration of the civilization of applied talents by real
training course of dismounting the textile machinery typical mechanism

DONG Jiu-zhi, YANG Jian-cheng, LIU Wei
( School of Mechanical Engineering, Tianjin Polytechnic University, Tianjin 300160, China )

Abstract: This article proposes the course of dismounting the textile machinery typical mechanism for
the undergraduates majored in mechanical engineering of university characterizing in.textile is setted in
order to better meet the actual necds of the community and textile industry. In the process of building
the training course, the real-training content of dismounting the typical mechanism of textile machinery
ie offered for students to effectively enhance their engineering capability, engineering standards, inno-
vative and team collaboration awareness. This study lays a solid foundation for cultivation the cultiva-

ting the applied talents who can meet the current needs of the community and textile industry.
Key words: practice teaching; dismounting real~training; cultivation of applied talents
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Innovative Engineering Talents

Yang Jiancheng'? , Jiang Xiuming' - %,
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Abstract — The major of advanced textile mechanical
design and automation is a characteristic profession of
Schooel of Mechanical Engincering of Tianjin Polytechuic
University. This paper analyzes the disadvantages that the
college students can not meet the real requirements of the
enterprises to the innovative talents ,and it is difficult that
the college teachers and students conduct practical
activities in the enterprises, proposes the establishment of
" the Advanced Textile Mechanical and Electromechanical
Center of Research and Development " that is the link of
the schocl-enterprise cooperation and training innovative
talents. It truly sets up a win-win mechanism between the
scheol and enterprises and solves the above disadvantages.
Through several years’ practice, after going into the
enterprises the graduates can become skilled quickly and
have strong practical ability and innovative design
capability, and they are widely acclaimed by the
enterprises.

Keyword — school-enterprise cooperation, zero-distance
practice, training innovative engineering talents, win-win
mechanism

I . Introduction

Because of facing the pressure of competition and benefit,
the companies require graduates to work as a prospective
employee, the traditional educational mode that the schools
undertake the task of education independently and cultivate
the innovative engineering talents highlights its shortages;
only if the college integrates with the enterprises, can the
solution of the problem be found. At present, due to the
technology security, fierce market competition and other
factors, it is difficult for the college teachers and students to
carry out practical activities in the enterprises. How to find the
binding sites of school-enterprise cooperation and the method
that can maintain the win-win mechanism sustainable
development? After extensive research and careful
consideration, the advanced textile mechanical and
clectromechanical center of research and development is set
up, and responsibilities and obligations of both sides are
stipulated: the college trains master of engineering and

Wang Guanzhu'-?, Teng Teng' ?, zhangging®:®
1. School of Mechanical Engineering of Tianjin
Polytechnic University
2. Tianjin Key laboratory of Advanced Mechatronics
Equipment Technology
Tianjin 300387, China

yicgi@yahoo.cn

cultivates technicians for companies, declares the longitudinal
projecis together with the enterprises, solves some technical
problems of enterprises, and recommends for priority the
outstanding undergraduate and graduate to the companics for
two-way choice; the firms provide teachers and students
practice bases for the school , participate school educational
reform and formulation of the talents training programs, and
provide some funds for scientific research. Through the
operation of the center, it plays a role in the link, and realizes
teachers and students of college zero-distance practice in the
enterprises; the school comprehends the needs of companies
in time, and adjusts the profession training programs and
curriculum. At the same time, it also enhances the research
capability of teachers, in particular young teachers’ ability to
integrate theory with practice,

1T Establish “Advanced Textile Mechanical and
Electromechanical Center of Research and Development
“( called “Center” for short )

Since 2003, the center has signed the contracts with five
state-owned enterprises in succession, and sets up “Tianjin
Polytechnic  University——Qingdao Hongda Advanced
Textile Mechanical and Electromechanical Center of Research
and Development”, “Tianjin Polytechnic
University——Tianjin Hongda Advanced Textile Mechanical
and Electromechanical Center of Research and Development™
and so on. The college and enterprises cooperate in
all-round areas such as research cooperation, academic
exchanges, talents training and practice base construction and
50 on. Both sides dispatch representatives, and set up™ Work
Guidance Committee” organization, which includes director,
standing deputy director, secretary-general and group
members and is primarily responsible for implementing
cooperation programs. The followings are the main content:

Technical Cooperation and New Product Development

The enterprises provide college the equipments as the
experimental apparatus by means of cost price or donate, and
the college goes on the process test to the equipments
provided, provide test data and analytical observations and

978-1-4673-0242-5/12/$31.00 ©@2012 IEEE 1647



propose innovative designs and theoretical models and so on;
The advanced school equipments are used to do some testing
jobs for the enterprises; according to enterprise product
development plans, the key technology issues about products
are posed every year, and school is responsible for research;
the both sides declare the national project commonly.

Persennel Training and Practice Base Construction

Undergraduate, engineering Masters, business technology
backbone are directionally trained by school for enterprises
and specific number is negotiated by the both sides every year;
the outstanding undergraduate and master's graduate are
recommended for enterprises, and the companies can choose
the better; students practice bases are provided for schools by
business, Machinery Manufacturing Technology, major course
dosign, graduation design, internship program and design
subject name in the corporations are mapped out by the
comumittee. The students can choose the design subject of
work units to be cendidate, and school and enterprise guide
graduation design jointly.

Carry on Major Construction and Carriculum Development
Together

Committee participates to formulate school personnel
training program, and request set of the major courses. Some
of the specialized courses are taught by the business experts,
and major construction and teaching reform are carried on
together, so the teaching content become more advanced and
practical. Through the establishment of “Advanced Textile
Mechanical and Electromechanical Center of Research and
Development “, the integration point of school-enterprise
cooperation is found, and school-enterprise cooperation
win-win mechanism for sustainable development is really
established.

IV.The "Center" Plays a Linking Role in
Training“Application-Type” Talents

Realizing Zero-Distance Practice in the Enterprises
Keeping the Whole Practice, Part of the Curriculum Design
and Graduation Design Conducting in the Company and
sxercising Practical Ability of Students

Bince 2005, the students who are 2006, 2007 and 2008
session of Mechanical Engineering and Automation Divided
into 4 major types Qingdao Hongda Co., Lid two classes per
vear, and the remaining classes practice in other companies.
The commiitee proposes the internship program and design
subject, for example, the special fixtures design of the
processing ®106H7 hole in the right wallboard. The
enterprises send senior technical staff to guide the students
design in person, and technical staff comments the drawings
that students design and the written instructions afier the
designs are completed, then modify mistakes in the design. In
addition, every year about 2 / 3 of the professional curriculum
design and 1/ 3 of graduate design carry out in the five
above-mentioned companies, and the students are guided by
the both sides. The employment is two-way choice. So the
students experience the business life, corporate culture, fulfill

MoA2.5

corporate rules and regulations in advance makes students
nurtured and infected in the real front line of production and
the technological environment atmosphere .

On the other hand, the professional introduction class set
up to the freshman and the textile technology and equipment
introduction on-sitc courses set up to the juniors also are
conducted at the enterprise, so it enables students to contact
companies progressively, and truly put into effect the
zero-distance practice in the company.

Enhancing the Young Teachers “Ability to Intcgrate Theory
with Practice and Promoting the Improvement of Teaching
Level

University teachers, especially young teachers who just
snter the college, have a lot of disadvantages such as less
understanding of business needs and poor ability to solve
practical problems, therefore , the new young teachers should
be asked to practice for 3-6 months in the machine workshop,
assembly workshop, technical center and development center
of the enterprises. In 2005, Dr. Zhao Yongli from HEBEI
University of Technology was sent to Tianjin Hongda Textile
Machinery Co., Ltd. to practice for 5 months. In the process of
contacting with the companies the teachers do not only
improve the practical ability, but understand which kind of
people the companies require, and get the target to reform
education.

Comprehend Employers® Reguirements In Time and Adjust
Professional Training Programs and Curriculum Design

In recent years, Work Guidance Committee organizes to
hold 2 working meeting periodically, Comprehends
employers’ requirements in time, and adds the courses
enterprises need; since 2005, Mechanism Dynamics, Pro/E,
Non-woven technelogy and equipment and other courses have
been increased, enterprises are very satisfied with our
graduates. Some courses like Textile machinery design
principles are taught by the company experts, for example,
Feng Guangxuan who is the minister of Technology
Development Department of Tianjin Textile Machinery Co.,
Lid. has been invited to instruct the principles of Roving
machine design, in addition, authorities of the industry are
engaged to do seminars every year, and it greatly inspires the
students’ love to their major and learning enthusiasm, and
enriches the teaching content.

V .Train the Students’ Practical Ability and Innovation Ability

In recent years, college has widely carried out a number of
research cooperation with the companies and undettook more
than twenty research projects of enterprises, and the contract
amount is more than two million. By engaging in scientific
research the research level of teachers is enhanced greatly and
teaching level is promoted in turn. The research interest group
that is composed of some students from the sophomore to the
senior participates the research projects in R & D Center, and
the students’ practical ability is cultivated. The students who
have strong ability make the experimental platform as the
teaching instruments; In 2005 the *shuttleless loom selvedge
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bobbin yamn winding device development” the students
researches in independent won the second prize in the Eighth”
Challenge Cup” Tianjin College Student Extracurricular
Academic, Scientific and Technological Work Competition.
Some experimental platforms have been wused as the
experimental apparatus by which the students open innovative
cxperiments.

VI.Implementation Effect

Since Texiile Machinery Design is reformed, more than 4
years have passed, and it is proved that reformation wins the
initial success. Trained students are¢ welcome in the
community. These achicvements are easy to be seen from the
95% employment rate of our major for 2007 and 2008
consceutive two years. The research interest group composed
of scme students take part in the research projects of
“advanced textile mechanical and electromechanical Center of
Research and Development *, and the students’ practical
ability and innovation ability is cultivated. Successful reform
of our major play ithe role of a model for the other two
majors---- Industrial Design and Control Technology in our
school, the both majors also get experience from us to carry
out the reform. At present, the kind of reform experience has

MoA2.5

been promoted in Tianjin Polytechnic University. Due to the
characteristics and social impact of “Advanced Textile
Mechanical and Electromechanical Center of Research and
Development”, it plays a supporting role in successfully
declaring Tianjin “11th Five-Year” Key Subject in 2006, and
successfully declaring "Tianjin Key Laboratory of Modern
Mechanical and Electrical Equipment" in 2007.

Therefore, “as a link {o advanced textile mechanical and
clectromechanical center of research and development
school-enterprise  cooperation and training innovative
engineering talents™ has a good role of model.
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Detectmn method of warp tension in multilayer loom
~ for carbon fiber fabric
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-E_:L. Abstract The carbon fiber has the tendency of dragging during long distance transportalion let-off
Fs. o process due to weight. The dragging will lead 1o inaccurate control on warp tension,, and fu rther influence
'u.- /8 fabric qualities. In order to improve the control precision, the fuzzy neural network information fusion
, R 5 algorithm was presented in combination with the existing warp teunsion control method. According to the
. |" o weight function of neural network, the experiment was carried out on the mechanism of multilayer loom.
A "I-I 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
L .'-F '5 i then the detected signals was fuzzy information fused. Experimental results show that the multi semsor
N OAEE information fusion recognition accuracy is better than that of single sensor, and the precision of control on
ri l:. i warp tension in multilayer loom used for carbon fihers were increased.
tu_ : 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 Ha.o' 20 Yang 'Jiﬂ-ﬂ_ﬁhl’-ﬂg' R Jlang Xiuminglﬂ,’i

(1 Schoal of Mechanical Engineering, Tianjin Polytechnic Univessity, Tianjin 300387, China)
| (2 Tianjin Key Laborstory of Mddem Meoharital and Electieal Equipment Teehnology, Thanjin 360387, China}
(3 Tianjn Vistual Simulation Exporimental Teaching Center of Machinery Basis and Temile Equipment Design, Tiamia 300387, China)

Abstract In view of the poor stability and remarkably rapier vibration of the existing weft insertion mech-
anism of carbon fiber multilayer loom which result from rapier motion acceleration volatility. Through increasing
one more meshing gear and setting appropriate phase differences between the gears combining with fhdilping the
module of the meshing gears, the dynamic characteristics of the mechanism are improved effectively. Using the
MSC — ADAMS software, the different module, different number of pears snd different phrase between goars
meshing with rack are simulated and analyzed. The simulation shows tha by ﬂnmgmg I]u: !'um of two. same
phrase gear tbansntissien into lhe form of two different phrase gear trans _‘_ sior lhe dynam;h perfbmlhm:e can be
| ! improved somehow, but it$ not effectively in case of relatively large m&k. The presented method is effectively
: ) improving the dynamie stability of the mhmm 'i'lm amplitade dfﬂ aceeleration al each frequency is re-
' duced by an average of 25% . o

s = —

o Key words Carbon fiber Multilaver woven Welt wnsertion .mw_haaism Dynamic meshing

0 a3l TRAENSAMCIE A AHNER, WHAR
BRORBE, FEREGS NI TRBLRE,
SREREN LR, IMIRI R S
SIS AR A A AR R SURR(3 X968
EREMAFHROESRHEET T o mER

| BESRETGAMOEAHREA R
b RN, EEREMBSR, 1R, BB, o,
= B b 2 AN U B e R R AR

PR i & BT D 9T R N 2T S R T (RS

Bl ZE OE £ 2 T
BIARMELZPRBIY, L EAYLIIEHN

WS E R AR EDRIER, BRIEDH

B, BREY, WARAEEREEEEE S
K, MIERBER/D 172, HMERD 0%, X8
TR om41* P E AR EE
S A TP 2 M AR 2 W R B




ISSN 1671-024X
CN 12-1341/TS

R EIT] - REREZO AT - RSSECH D HAT

TIANJIN GONGYE DAXUE XUEBAO




|

KTl KZSFH
®I5k E3H 2016F6 8

| HITIEASE: CN 12-1341/TS * 1982 * b # A4 * 88 % zh * P * 8,00 * 1000 * 16 * 2016-06
B X

[FdFmHN]
P(AN-co-VDC)/PCI6ELVE B 54K el 45 B HALRERLE - oo HAHE R RERF,FRF(L)
R S R B R T AR R B RERAE < eeeoeeeeeeneeeenes OB,k R.EK L HKIEHN6)
B4R PVDF BB B/ ILR G AT RE AT oo oeceeemeenees Mk, B AR, 2E£00)
[5R5MRE]
FRRHESBETFOIRMEERE oo o8, eeEsh Bk, ot ik R(16)
AR U B A BR B ZHBER AR o vvvvrerinneni Mk, BEM, ¥ 4, BE48(21)
ES SR 4 RIS TR BOBE BB PERE - vvreeeereneameeseens S A AR e B 2,1 @, ARNA8)
BRI R QLRGSR YT RAEF B -eoeee e Wamde, B, R, FRRN, Fi2E(33)
[s2541)
B A A S LR B TR R P ER(PMMA ) U IR

........................................... eveiieennees TRF R OB EBE,E M, E B, EFR RNHE39)
BEEs 7 TR TR S T RO S B RERAE v vovr e, VRl o Al A S, ) AL, ARIB T (45)
475 T e IEAR BB Na( FeysNiysMnys )0, B4 B e el - vvvevee oo BRAEH, M W, 2 #(50)
RTE AN ZE IR R TR - ROk | F 45— HEF(55)
LR h SRR B P A0 E R BRI ovevvenmmmomrmnererenrnes A, FLE, R E,REH(60)
[BUigit S HE]
HTHRE ST BN BESMBRRETL e R e s o IRk B T, Frk(66)
BAESEEHHMUEIBARA I ZE AT e memersaeesasiaenss R, LHE FAE, HFA(T3)
— R H N EB L EARSBBIT SESET B Ty T Bex, KEHE, £ EER(8)
PR ST R AT SN E R EEDTEL o covereervnenoieonreesnesissatasbe s rne e W, k%, B AR(S4)
B ERE: N F

! 4




$3E 34
2016 6 A

X @ I % Kk &F ¥ #
JOURNAL OF TIANJIN POLYTECHNIC UNIVERSITY

VDL35 No.3
June 2016

DOI: 10.3969/j.issn.1671-024x.2016.03.016

RRET 4 ST AHATEIE S ET R

HRR £ HER ‘
(1 KT RS BRTEREE, R 3003872 KM T k¥ RANAREHRARRTERLRE, X8

300387)

B B, A RHA B SRS ST S R R SR kA A Bk R A4, A Simulink KR T R A
REEAEE Fat s X o ls B X BRI b B 2 A 93, B T 2 A AT B RME
i EBAERAT . S RERARSIDAEEN , AABERASET RIS IBFIRBZRNAEH
B, AR TR e AR BB SRS S A EE .

R A, SR TS k%
T5103.134 SERBRARRD A

SEEHS1671-024X(2016)03-0084-05

Kinematics simulation in carbon fiber multilayer loombeating—up mechanism
YANG Jian—cheng'?, JIANG Hai~tae'?, JIANG Xiu—ming"?
{1. Schoot of Mechanical Engineering, Tianjin Polyiechnic Universite, Tianjin 300387, China; 2. Tianjin Cily Key Labora~
tory of Modern Mechatronics Equipment Technology, Tianjin Polytechnic Unisersity, Tianjin 300387, China)
Abstract: Aiming al the disadvantazes of the existing carbon fiber three—dimensional loom beating-up mechanism of beating
np force heing insufficient, the veotor method is proposed, and using different inpul signals of heart type and

offset slipserank 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 [or uniform angular velocity, slipserank beating up mechanism can meet the desired motion of the loom,
compared to the heart of mechanism, can also meet the requirements of leom beating up force.
Key words: casbon 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 Univessity, Tianjin 300387, China; 2. Tianjin Key Lahoratory

of Modern Mechanieal 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 wefl insertion mechanism of catbon fiber multilayer loom, a dynamic

model of weft insertion mechanism of carben fiber multilayer loom is built up based on Adams ascording to Hextz

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

lion law of sinusvidal 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 greaxing in conditien of continuous changes of rapier wefl 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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