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Reform and Practice of Experimental Teaching of
Mechanical Engineering Specialty in Education

of Qutstanding Engineers

JIANCHENG YANG, ZHIFANG WANG, YONGLI ZHAO, DANDAN LI,

JIUZHI DONG, TAO YANG, RUWANG YUAN, XINRONG L

and SHIHAI ZHAO

~ ABSTRACT

In allusion 10 the cultivation of cntstanding engieers in mechatical engineering
specialty, the system reform of experirnental teaching as the breakthrough poirit in the
teaching practice of many years, from the experimental teaching content, methods,
management and other aspects, the systematic discussion and research are explored to
the "niltilevel, progressive, integrated “experimental teaching system. Some effective
new ideas and models make studenis enhance comprehensive quality at the same time,
the enginecring concept znd quality has been comprehensively iniproved. Tt provides
some reference role for the futire work and practice teaching reform of other
ngineering colleges and universities.. )

KEYWORDS , ,
" Mechanical engineering; otitstanding engineer; experimental teaching; reform,

INTRODUCTION

The characterisfic specialty direction textile machiery and automation as the reforin
pilot in 2011, our school started the training program of outstanding engineer. After
many years of teaching reform practice, through the constriction of multi-level,
progressive, integrated experimental teaching system, the update of experiméntal

teaching contents, the reform of experir sntal teghing methods, the enhancement of

information construction of the experimestal teaching metiods and management and
other measures, exploration and prictice of cultivating innovative talents are
promoted. "Virtual-actual combination™ experimental teaching system is formed. For
the grade: first-third students of outstanding engineers, the “progressive training”,
"project teaching" and "virtual-actual crmbination” and other new teaching methods
are implemented, fourth grade students of outstanding engineers - <hieve curriculum
design in the enterprise, graduation design "3+1" mode long-term: mechanism make
students innovative ability and engineering literacy greatly improves.

Jiancheng Yang, Zhifang Wang, Yongli Zhap, Dandan Li, Juzgté Dong, Tao Yang, Ruwang
Yuan, Xinrong Li And Shifai Zhao : L

School of Machanical Enginearing, Tianjin Polyiachnic Univers™ ., Thangr 10iN387.China .
Tianjin Key Laboratory of Modem Electromechcsical Equinment Techaoiogy, Tianjin 300367,
China S |
Virtual Simulation Experimeit Teaching Center for Fourdation and Textile
Equipment Design, Tianjin 300387, China
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However, tinder fi.e new situation, there are ubiquitous i the higher engineering
solleges -and univéss” ‘es, the experimental tedching system does not match the
eaching reform under he new situation, the logicality and coherence between the
ichool and -outside experimental teaching is- poor; the "resources sharing" of
Xperimental teaching in high school dre not in place, "scale benefits" are poor; part of
he curriculum design, gradusition design topics are outmoded, they cannot advance
vith the times; there are 'insuificient experimental teaching resources, and the
ynchzonization is very far from development of enteprise science and technology;
oung teachers attach i portance to theary and underestimate engineering practice in.
saching, Therefore, there is an urgent need toreform the experimental teaching.

EFOT A CONTENT
lulti-"2vel, Progressive, Integrated Euperimes:al Teaching System

Students do_ busic .experimenits and virtnal simulation experiments in schiool:
‘mplete the internship, braining, graduation design and other practice link in the
terprisé. A pew experizaental ‘teaching system is built in accordance with the
erarchical, sub-module, openr experimental teaching mc el as shown iv Figure 1. 1.
tals “ specialized foundation experiment  platforii”, "specialized integrate:.
periment platform®, “interdisciplinary experiment platform”, "innovative research
periment plaiform™ and "virtual simulation experiment platform” 5 experimentl
form, 32 madules (including 10 virtual simulation module), it covers experimental
vect of mechanical engineering foundation, professional foundation .and
fessioral technlogy co

Specialized feundation . perime: . platfarm
specialized integrated experiment platficen

- interdiscipinary experiment platform

Ihnovative seseatch experiment platform

- teaching experiment platform

incovative researdy eyq;aﬁment"pl;tfem

Figuee 1. Teaching platfosm of mechanical experiment.

!
"
|




stnulation practice teaching is Iamnched in 2013, and successfully declared Tianjin, *
machinery foundation: and textile equipment design virtual simulation ‘experiment
teaching. center” in 2015, and ‘the vintsal stmolation experiment feaching cente>
Website are founded, website: httpjfjé.gmwvlab.net, tdrough the 10 modules of the
virtual experiment teaching system, ocus on improving the studeénts' three abilities
(practice, design, innovation), the mechanical talent training are met through the four
levels (basic cognition, comprehensive iraining, professional design, innovative
tesearch). "Virtual design and simulation experiments of multi-function winding
machine”, “virtual assernbly and. mapping’ experiments of typical device opéner
complete machine” and other five experiménts are developed.

aiablish Ouistanding Ciesses Compisie the "3 +1° Model Curvicaliym Destgn
and Long-Term Mechanis of Gradration Design In the Enterprise

Since 2013, the “production, -study and : résearch cooperation™ mechanism
established in the early teaching reform, besides the Tztifude and longitude Co., Ltd,

end several others jointly buil! *eaching experiment bse with our sohodl fn the early

stage, in recent years, Changsis: Yingyang Nonwioven Machinery Co,, Ltd., Jiangsu
Jinlong Technology Co., Ltd., Changzhon Tonghe Textile Machinery Co., Lid, ‘and
other six copperative units are newly founded, cooperative units total 16, As the "3+1"
cultivation interriship- and training base of students in ouistariding class, nariely, three
curriculun désign {*mechanical Inatiufacturing process and installation, equipment", "
design principlé of textile mackinery ", "textile machinery transmission. and ¢ontrol
technology™ course design) are carried out in the enterprise in the list year, a
graduation design teaching éxperiment hase. -And new employment ways are
established that student interaship dnd employment link, when graduation “fwo-way
choice” employment unit coordinated-process, namely, before the internship students
understand the internship situation of enterprise, apply for employrient units. to
practice. After 1 year enterprise internship, the: employment agreement can be signed
with the internship unit. afier "mutaal recognition”. Becavse this way recommends
outstanding graduates to- enterprises, ‘wins the praise of enterptises, and achieves the
win-win mechanism that school-erterprise <ooperaie to develop students. In addition,
specific requirements documents that mechanical engineering college “outstanding
class" students complete the internshiip, curiculum design, graduation design in the
enterprise to are also developed. Grasp -the monitoring process, stipulate stiderts

every day to write reading notes; Al out & weelly outstanding class” student

graduation practice record tablé, this table is signed by the enterprise instructor, after
printing and scanning, and send'it to scheol instructors; also develop a “performance
assessment” requirements is developed 4s well: the comprehensive assessment is
accordance with percentage, the result of enterprise instructors decount for 70% , the
school tezchers account for 30%, and otfier new relevant assessment and supervision
mzchanism. ]
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Achieve Resources and Technology Shariniz of Enterprise and University

‘In¢ resourcss of scientific rescarch, equipment and personnel and S0 on in
cooperation upits are made fall use of to guide and train our students, the deficiency of
this -aspect in colleges and wniversities is made’ up-for; regularly invite experts,
professors and engineers from the industry to give lectures, and exchange professional

technology  with - students, . frain students ‘engitieering awaréness. Meanwhile

enterprises can use ths advantages of scientific research in colleges and vniversiti»s to

make up for the lack of basic: theory of enterprises, improve the quality of enterprise

personnel, enbance the competitiveness of enterprises; enterprises and universities
- achieve resource shating, mutual benefit and win-win situation, . . -

Suild Bridge for Young College Teachers in Colleizes and Universities into the.

The young teachers and students in ouistanding classes are selected to do practice
in enterprise, and ‘have more opportunifies to. machining shop, assembly shop,
technology center and other departmenis to practice, It will be more convenient to
‘contact with the production line, a good understanding of the level of technological
development and project characteristics of enterprise, make up for lack of knowledge
Geficiency in engineering aspects, receive goed rezilts. Both scientific rescarch ability
is itaproved, understand the enterise needs people with what kind of knowledge, and

- targeted teaching reforms are implemented. ‘

AZPLICATION RESULTS

. are Cianjin “Machinery Fot::dation and Te..tile Equipment Design Virtual
Simylation Experiment Teaching Center"

desxgn virtugl simulation experiment teaching center.” The machinery foundation and

design Virtual simulation: experiment teaching center platform" that jointly develop

with enterprise rely on the campys network, the virfual €xperiment technology and
network information techndlogy are used to ephance the experiment and practice
taching, wiich. s currently more advanced open virtual simulation experiment
t*aching platform in the usz, S S
- In order to beiter serve the students, the center et up machinery foundation and
textile equipment design virtual simulasion experiment teaching center website, where
the information content can be dynamically relissed and managed by the Tianjin
F&lytﬁchnié’iﬂniversity, website: http-/jd.Gou.owviab.net. Visitors cant directly zocess
th machinery foundation and textile equipeent Agn open online virtual simulation
cuperiment teaching platform throngh the center by ¢, and czzry out teaching
acilvities, exchange ledruing and expedmenezl cxpericce, -
Center achieve the "time, Space, content® thres opens, and then, provide high-
quality experimental teaching services foe e . . - and students fo the greatest
extent. In time, 7 days a week, mest of 0 “gurez.  achieve 24 hours open; in
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space, studsnts can not onty enter ihe refevoxt apen laboratory for virtual experiments
in the open’ g time, they can also sovess the ontine experimental system: of virtual
‘experiment with campus network to complee the experimental operation; studenis can
not only operate in accordance with the expesimental instructions hat teacher provides
in the content, students can also design their own experimental projects expenmental
_process and complete experimental content that they are interested in. At present, in
addition to -teaching experiment of outstanding class students in mechanical
engineering specialty, the-industrial design department- of mechanical engineering
college, measurement and control department, mechanical design and manufacturing
and automation six class students also use the part fodule of this platform, such as

"continuous production process of fextile pmdzm and equipment virtual simulation
experiment modute",” eollege. students extracuiticular scientific and technological
innovation research practice’ virtual ‘simulation experiment miodule”," scientific
research. ttansform virtual siminlation. éxperiment inodule™; etc.; because this site is
open to the outside, we also récommend this website to’ the several colleges: with
textile background and internship entexpnse and receive good feedback,

Strengthen the Internslup and Ptactxce Ease Constmenan 1

At present, the cvtarpns&s whlch ras esmbhshed ﬂns related specialty are 16, as
‘tha outstanding -class students "3 1™ training proctice base, namely ‘teaching
expenment pracucc base, students carry out currictilum: design and gruduation desipn
n the enterprise in the last year. 11, 12 grade have graduated, 13 grade are doing "3
+1" practice in the enterprise; so that 100% fully-cover gratuates.

Enkance the Engineering Practice 25ility of Teachers and Sindents:

The students of the. outstanding class wou. the thicd prize in’ "Knitting Collar
Machine Des:gn" of "Broad Digital Cups" ‘graduation design competition in 2015, ,
won the first pnze i the 6th National College Students Mechanical Innovation Design
Competmon in 2014, won first prize the National Three-dimensional. Digital
Tnnoation: Des:gn Compeutmn in 2012, 2013, 2014, 2015 for four consecytive years;
2 grond - -prize in 2013 National Three—dlmmswnal Digiial ' Innovation Design
Cometition (Tianjin zone). At present, 100% of the students in the outstanding class
are mvolved in various provincial and nationat subject competitions, four feams report
the innovation <ud entrepreneurship training program of ‘the national grade college
students, the stodents have written four papers, two papers are published in the
international conference. Young teachers all take students into the enierprise,
strengthen the productxon practice skills, enhance the production practice:experience,
and then teachers’ team who train engmee:mg education talests are optimized. .

Strengthen the Joint Troining of School and Enferpnse

The hitman resources and material resources of cooperative enterprises are fully
.excavated, such.as Tianjin Hongda Textile Machincry Co., Ltd., Tianjin Textile
Engineering Research Institute Co., Ind., :Jiangsu Jinlong Technology Co., Ltd,
Qingda¢ Hongda Textile ‘Mactinery €o., 1td. and other enterprises ‘with ‘cities
industry advantages in and out of the <ity, "double tutor” sysiem students practice
training are implemented, give full play to students” sobjective initiative, improve the

60
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‘efficiency and quality of practical teaching, and students have been highly praised by

the employing unit. ~
Otizer Demonstration Eficets

The successful reform experience of this specialty also play a demonstration effect
for several other specialties in school of mechanical engitsering-industrial design,
measurement and coulrol technology, mechanical design and mamufacturing, and
automation, good restilts are achieved aftes carrying out prz. svice for several years; At
prseit, this reforin sxperience is befng promoted at Tianjin Polytechuiic University;
Meantime it also-have certain demonstration effects for instimtions, enterprises with
the téxtile backgtound. »

The first meeting of textile equipment subcommittee of textile specialty teaching
guidance committee of the Ministry of Education higher school" was held in
Hangzhou Zhejiang Sci-tech University in Fune 70 24, 2014, the school Yeaders,

teachers from Donghua University, Tianjin Folytechinic University, Zhejiang Soi-dech

University, Suzhou University, Wuhan Textile University and other 16 colleges with
textile background, exchange teaching expetience in teaching * work -condition,
pessonnel training, teacher team building, school-enterprise cooperation, ouistanding
enginesis training mode, teaching materials construction and other aspects for fextile
and equipment Specialty of different schools. The attendees agreed that the training
metbeds of outstanding. engineers that. Tiznjin Polytechnic University explore,
especially what "3 +1" intemnship in enterprise do is the most unique; it is worth
leaming and promotion of the different schools, .

CONCLUSION

By esigblishing "machinery foundation ard textile equipment design virtual
simulation open experiment teaching platform”, outstanding classes complete
the"3+1* model curriculum design and graduation design long-term mechanismy in the
-enterprise, which are founded, new experimental teaching system and students’
practice modes are formed, those has played a good role fo strengthen the practice
teaching links, culfivate students’ practical ability and, adapt 1o socfal and economic
development needs. After implementing a few years, the stidents who have' been
trained are obtainéd welcome and praise of enterprise. The results make the students
enhance the overall quality, at the same time; engineering idea and quality have been
compiehensively improved. A practical experience is proposed for the school-
enterprise joint school and the establisiment of win-win mechanism, with some
Jpromiotion and application valne.
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_Research on-Virtual-Actual Combination
Experimental Teaching Platform of Virtual
Simulation Experiment Center Construction
Practice—Taking Mechanical Foundation
and Textile Equipment Experiment
Center as an Example -

ZHIFANG WANG, JIANCHENG YANG, JIUZHI DONG, DANDAN LI,
YONGLI ZHAQ and TAD YANG

This article explains. the significance -of "Virtual-actual ‘combination” feaching

mode of virtual simylation experiment, construction 'confent of "virtual-actuial i
combination” teaching platform ori the basis of * virtual simulation experiment
teaching center of machinery foundation and textile equipment design" construction
work in school of mechanical engineeting in Tianjin Polytechnic University, taking
dynamic performance analysis simulation module of high sreed and mixed-phase
device as example, the implementation effect of "virtual-actual .combinafion” is
expounded, and the “virtual-actual combination” teaching platform construction of
machinery foundation and textile equipment virtual simulation experiment center are
prospecied..
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Virtual simulation experiment; virtual-actual conibination; teaching platform

construction.
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THE SIGNIFICANCE OF "VIRTUAL-ACTUAL COMBINATION"
TEACHING MODE IN VIRTUAL SIMULATION EXPERIMENT

- The improvement of talent training quality nust adapt t the social needis of néw
normal, information has brought ~mnprecedented profound revolntion to- higher
education (1}, virtual simulation experiment classroom, Moo, flipped classroom,
micro classroom and other new things and ways with educational and teaching
developiment appear. The teaching resources of virtual simulation experiment input the
data or instruction to the simulation sofiware or virtual scene through the virtual
operation interface, through real-time simmlation of computer and software, the
Stmulation results is input to the display terminal or device or-feed back to the users
[2-3] The meéchanical engineering specialty of Tianjin Polytechnic University has
distinct textile machinery characteristics, because textile equipmeént with high speed,
high precision, low torsion "two high.and one low” charscteristics, meanwhile textile
equipment with large size, complex operation and a certain risk, The development of

ctual experimental teaching resources s costly and difficult; the vittual simuolation
experiment teaching platform can solve these problems well and benefit the students'

innovation conscionsness and ability cultivation [4].

High speed of textil 'emacﬁiﬁerywork,}ihéexpgﬁingnﬁi'pmc&j iqhxghl hly difficult
and invisible '

. 'The textile-equipment ran with high-speed in the. work, most of mechinism are
closed, it is difficult to observe the internal composition -of the machine and the
mavement of different mechanismis, it is not conduicive for stadenis to understand the
basic working principle of mechanical equipment; the experimental process has 2 high
degree of difficulty and invisible, it is oriable t aclieve a good teaching effect, the.
virtual experiment can evocatively, vividly and intuitively simulate those experiments
that traditional experimental means are difficult to achieve, For example; high=speed
looms reach 900 shuttles per min; each cycle includes five major sports. The center
develops a high-speed loom conjugate cam mechanism rapier weft simulation
experiment, through the weft motion of loom, weft insertion mechanism, and the
mechanism diagram is drawn in sccordance with the motion demonstration of virtual

profotype, observe the changes of mechanism motion, and understand the design
technology tequirements of weft insertion mechanism of loom.

Tke complexity of textile mch‘inerg& the practice process with a higher difficulty

~ Textile machinery structure is complex, the factory site practice can only have
intuitive feel for individual or some equipment, and i is difficult to-understand the
design process of overall equipment. Throiigh the virtual experiment, motion process
and working prificiple of textile machin:ry are reproduced; the students' perceptual
knowledge is enhanced, and achieves twice the effect with half the effort. For
example, the combing process in the textile production; and it is completed mainly by
feeding, clamping, combing, extraction, dleaning and plodding and interopetable
motion of other mechanisms. I a working cycle, the motion of main components of
the combing machine include: combing cylinder, brush and other continuons rotary
mmotion, the intermittent rotary motion of feed roller, detaching roller and detaching top
roller and other parts, the swing of upper and lower clamip, top cornb and 50 on. When
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in on-the-spot teaching, due to security reasoms, the machine cannot be opensd;
students cannot paderstand the motion of different mechanisms when the combing
machine works, the teaching requirements cannot meet. Using the virtual assembly
expétiment, the motion and cooperation of combing machine in a working cycle are
clearly shown in front of students, achieve "virtual assembly -> motion simulation ->
>quipment Jesign”, the leamning enthusiasm and initiative of stadents are greatly
stimulated, and: the teaching quality are imptoved.

Textile machinery and equipment with high cost, high consamption; and the
xpansion of actaal teaching resources are not accessible. : '

fitection, high irtegration, complex system, expenisive equipment; electricity, Tiquid,
@s and other iesource consumption are big in the operation process of; post-
najntenancé costs: are: high, operation risk of some equipmient is high. Due to
imitation of funds and place, the number of actual teaching equipment is Limited,
thich causes “to studenis® participation is low or only ‘watch. demonstration
xperiwent, students' practical ability training cannot meet, open, independent design,
wmovative experiments are difficult to carry out, so that students” practice ability is not
wong, lack of intovation consciousness, eultivations of high-quality personnel are
stricted..

The virtual sinilation experiment teaching is used to achieve the experimental
at the uctual experimental teaching' cannot reach, Through the application of the
irtual. simulation system, wé can design the instrament to be used in the experiment
7 the three-dimensional modeling, s0 that stidents will' have. a preliminacy
xderstanding and appreciation for the equipment in upcoming experiment, iriore
*epen the students’ experimental impression, it is condugive to improve speed in the
‘hual experitaent to ensuge the smooth progress of the experiment. -

Modem textile equipment develop to the high-speed, avtomation, intelligent

[ACHINERY FOUNDATION AND TEXT]

MULATION EXPERIMENT CENTER "VIRTUAL-ACTUAL -~ -
OMBINATION" TEACHING PLATFORM CONSTRUCTION CONTENT

Traditional textile machinery experimeént teaching can only use the demonstration
de. Machinery foundation and textile equipment virtual simulation experiment
nter in linie with "the actuality as the principal thing, virtual-actual combination, can
actual not true" teaching mode, students first from the equipment design to process
sign and then to the application effect of virtnal simulation, the equipment design
rameters and processing technology parameters are optimized, which can greatly
prave the success rate of the experiment, shorten the experimental time, it can
ible. studenis to get more training oppoctunities in the origina! experimental time,
1.enhance the effect of enginecring training. o

Focus on improving the students’ theee inds of ability, through virtual
setimental teaching platform with four levels and tea modules; talerit tiaining of
standing engineer it mechanical engineerin  and Practice teaching tasks of five
lege students” . competifion basis ae met The cultivation of thres abilities,
ctical ability, professional design &bl ;, seisstific and technologieal innovation
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ability; four levels: basic cognitive level, comprehensive training level, professional

design level, innovation research level; . 10 modules are: -

Interactive cognitive virtual similation experimental modules of commonly used
mechanical paris

Tangible showcase with a fixed position, it is not easy to dismantle and need
regular maintenance and other defects. Therefore, the basic virtual experimental
platform is established, simulate bolts, keys, cylindrical gears, bavel gears, worm gear,
worm, belt wheel, axle, shaft fastening elements and rolling bearings 48 commonly
used mechanical three-dimensional effect diagram.

interactive eognitive virtual s'mulation experiment modules of special
. The special mechanisms of mechanical specialty laboratory, display hirkage

mechanism, camr mechanism, gear transmission mechanism and otber commion
mechianical mechanisms are included, and those provide for students to refer and make

interactive expetiments-during the design and drawing.

Special parts of textilé equipment design virtual simation experinient miodile

The special parts library of fextile: equipment s established through the throe-
dimensional design development, special parts of virtual experiments are set up to
meet the basic cognitive Jevel and hands-on practice assembly capscity.

Mechanisms design end analyzé virinal simulation experiment module

The virfual designs. of the mechanism motion law; the virtual ‘design of the
mechanisi type and the virtal coordination design are carried out through the three-
dimensional design developmetit, the organizational structures and scale parameters of
motion characteristics and furictional requirements are defermined through the

optimization design, kinematics and dytiarni¢ analysis of the mechanism.
Structursi design and analyze virtual simulation experiment module

Structural design analysis uses Catia, Solidworks, Pro/E and other 3D sofivare to
design the structure of parts, the finite-clenient analysis software is used to calculate
the strength and stiffness of parts, the structural dimensions of parts are detetrnined,
FATIGUE software is used to compute life analysis of parts in accordance with
operating conditions, the studénts’ strocturs design trainings are met,

Three-dimension design virtual stimilation module of typical textile equipment

Taking the practical textile machinery engineering case as the object, Adams,
Ansys, Romax and other first-class ‘profesiional - empineering software are
comprehensively applied to design structure of parts, and carry out mechanical system
design and performance simulation analysis.: Students can complete the all-around
training of the software basis, integration and advanced applications, carry out the
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System-level virtual simulation experiment for ‘the engineering case, and ‘Jay the
foundation for the digital design analysis of the complex product. -

Virtual simulation experiments] modules with high-speed, mixed-phase device ..
design =~ .

The equipment at high speed in the textile equipment (such as rapier looin weft
insertion, web forming machine, etc.), they are ofteni the work process that air, fiber,
machine and ‘other couplings. cooperate, they cannot be online experiments;. this
problem is well solved through virtual simulation experiments, so that the purpose of
design optimization is achieved,

Contifucus prodiction processes of textile products and virtual simulation. - -
wperiment modulc of equipment . -

The latest textile development frontier technologies are.chosen as ﬂletesemch
bject, Verify the viitual design of the whiole machirie, with. production: training and
ractice, and provide support for the training plan of outstanding engineer: ‘At the
ame time, this diversified pracice teaching platform ‘can also serve enterprises for
ew product research and developnient, trial-produce .and experiment, The fextile
1dustry has played an important demonstration and radiation effect in the universities
‘it textile backgronnd,

ollege stude.iis’ extrocurricular scientific and technological innovation and
atreprenenrship stody and pracfice virtual simislation experiment module -

In recent years, based on students' graduation design, cutriculum, design, college
adents' innovative entrepreneurship program project, mechanical innovation design
mipetition, the national 3D innovation design contest, 1obot dital meet and. other
cellent subjects, the integrated experiment platform of virtual simulation is designed

cultivate students’ comprehensive design and analysis ability, innovation -ability,
ility of solving complex probilem, experimental analysis ability and practical ability..

ientific rescarch results transform virtual simulation éxperiment module

* of, the sophisticated scientific résearch are fransformed into the teaching’ case,
W students through the form of virtual simulation, broaden their horizons, enharce
ir knowledge structure, cultivate the confidence to climb the scientific peak, and
nulate their seientific vessatch innovation ability. o

The acadeinic advantages and industrial characteristics of collége ‘are made full

FLEMENTATION EFFECT AND PROSPECT OF "VIRTUAL-ACTUAL
MBINATION" OF MACHINERY FOUNDATION AND VIRTUAL
AULATION EXPERIMENT CENTER OF TEXTILE EQUIPMENT
Sckioo! of Mechesical Enginecring was

; approved as training unit of outstanding
ineers by the Ministry of Education in 2011, s an opportunity, experiment center
school of Mechanical Engineering lemiched construiction of virtual simufation

7




TRPSITOIL et Novorimg W e whsieg 9o e O preteisice, iepeniesiy,
assessable knowledge, ability and quality of andergraduates, based on the "can be réal
and ot virtual, virtual-actual combination, the independent research and development
as the’ principal thing, combination of independent research and development #nd
introduction” principle, develop a mumber of vireal simulation “experiments with
professional characteristics and combined with the academic forefront and gradually

Simulation module example 6f dynamic performance analysis of high-speed and
mixed-phase equipment . -

- According to the high speed, light load and complex rotion characteristics. of
textile machinery, the inniovative desigr is carried out n structure of textile machinery
by using the current desien method theory and computer aided- design analysis
software, the virtual design system method of the textile machinery with mechanisin
modeling, motion simulation, dynainic *analysis, ‘struéture and therinal arialysis,
optimization design and so on is fotrned; spacigl loom (3D loom, heavy wide loom,
new-type. digital shutleless loom, etx). are made design and develop of complete
machine as the researchobject.. © © - '

The typical experiments of the ‘module’ are: ‘motion experiment of high-speed

fapier loom and parameterized virtual design experiment of air:lay web: duct, it is
difficult to complete those by the Physical expériment, Taking paranieterized virtual
design experiment of aii-lay web duct g example, the air-lay weh is one of the key
processes that dry process non-woven create net combing, It mannfactures the fiber
raw materials through preparatory process into Kbrous webs ‘which are composed of
single fibers for reinforced web-forming of subsequent process. This expetifiental
equipment can achieve the continuous feeding and infermittent feeding of the fiber,
and the fiber tranisport diict and the blown air flow can be adjusted, so that a varjety of
fibers_can be done airflow web forming, fivers in the fiber web are mixed and
disorderly arrangement, the tensile and anti-shearing performance of fiker web are
improved. Duct patameter design is the key question to the web-forming quality, butit
cantiot be reflected ini the actal experiment. Virtual simalation expéritnents can do
three-dimension modeling and mesh generation based on Gambit softwars, through
the Fluent finite element analysis’ soféware, standard k-¢ two-equation furbulence

_model camries out numerical simulation. and simiulation analysis for the internal flow

field of duct, The velocity distribution: diagram (Figure 3.1, Figure 3.2) obtained by
analysis and the pressure distribution diagram (Figure 3.3) show that the selection of
different parameters of the duct is reasonable or not, the expanding structure is used in
line with the law of air diffusion, and it is suitable for the uniform collecting cotton of
cotton condenser.
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Figure 3,3. Pressure residual cuive diagram,
rospects

_ The conter is approved as Tianjin. municipal tesching demonstration center in
)13, independently developed virtual simulation experiment feaching resources have
*en used in teaching, scientific research, production and other fields, the promotion
feet is remarkable. Self-compiled * virtial experiment of typical téxtile mackinery
siga” exporimental instruction book, task book, other: awiliary’ ciperimenta
aching materials and virtual experimental piatform in some colleges and universifies
¢ promoied and psed; through virtual experiments, the “comprehensive parameter
st bench of rove fiyer”, “yam winding law test bench”, self-parking device” and
het equipment are independeritly developed, related technologies are used by textile
2chinezy manufacruring exterprises and textile mills, 57 kinds. of virtual simulation
pecinent project have been developed successively; make ‘students fes} the most
id icsching effect. The teaching interactive platform of online courses is
tablished, and used in experimental teaching, the application effect is good. The
tual expeiiment teaching resources of independently developed simulation
perimenit platform account for 50%, experimental teaching resources is rich,

With the expansion of the scale of the experimental center, its "resource sharing,
e benefit” sdvantages have become increasingly obvious, the "National Machinery
tovation Competition (Tianjin Zone)" and "North China Robot. Innovation
mpetition” and other high-level coflege students science and technology
npetition have been taken in 2010, 2012, 2014, participate in.the “National Three-
nension Design Tnnovation Competition™ annually since 2010, and. obtain
standing achievements of first prize in National 3D Innovation Design Competition
‘@ JLials. In addition, undet the promotion of enginecring education reform and
standing engineer training plan, the experimental center has attracted many well-

@




R S

krown enterprises, new ‘textile machinery design studio and other joint innovation
laboratory, national training base have been established successively, and enterprise
reseurces gre made full use of to further broaden the channels of students' practical
ability training.

CONCLUSION

In summary, limitations of the existence of virtual simulation experiment teaching
should be recognized as well, scientific planning and overall arrangements are made,
improvement of stadenis’ practice innovation and enfreprenewrship ability as the
fundamental starting point, the virtual expetiment and real experiments integrate
closely to enhance the entity experiment effects. The development of - virtual
simulation éxpériment teaching center should take- actuality as: the principal thing,
supplemented. by virtual reality, virfual-actual combination, can be-actual and rio¢
virtual. The construction of virtual simulation. experiment teaching center will further
promote the integration and sharing of experimeéntal teachiing resources, and promote
the experimental teaching refort in colleges and universities and the continuous
improvement of teaching quality of higher education,
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-Development of experimental center of virtual

simulation of mechanical basis. and textile equipment

VANG Jian—cheng™™”, YANG Tao'?, ZHAO Yong-1""7, WEN Shu~hong™ > H
Dan—danl’z’?’ , LIU Wen—jil'z’3 o

(1. School of Mechanical Engineerings 2. Tianjin Key Laboratory of Advaiiced Mechal comics. Equip-
ment Technology; 3, Experimental Teaching Center of Virtual Simulation of Mechanical ‘Basis and Tex-
tile Equipment Design, Tianjin Polytechnic University ;- Tianjin 300387, "China)-

Abstract; The textile machiniery of virtual simulation experiments ~with high speed, high precision;’

low torque, large volume apd complex’ opération have been developed.by the éxpériméﬁtal teaching
center of virtual simulation of mechanical basis and textile equipiment design ‘at Tianjin Polytechnic U
niversity, a safe, visualization, low consumplion expeﬁmentaliteaching"‘ platform has beer’ establishing.
For the discipline advantage and industry characteristics , the éophisﬁcate& scientific research achieve-
the teaching case, through the form of virtual gimulation 1o stndents,

ste their sci-

ments have beenl converted into
which can develop their vision,. improve their kuowledge , cultivate their confidence “migtivate
entific research innovation ghility. At the same time, according to the f;harac;é;isﬁcs'of the mechanical
*nginearing'and the orientation: of talent cultivation, the practice teaching system of the teaching; sti-
entific Tesearch and production »practi'ce has been built tl{lrohgh-' the -production’ 'gedching‘ Platfdrmwghich
has been built by the university and enterprise. '

Key words: mechanical basis; textile equipment design; virtual simulations. experimental‘teaching
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The Construction of Innovative Ability Training System of Engineering
Students
LY Xin-rong, JIANG Xiu-ming, YANG Jian-cheng, WANG Xiao-wei

(College of Mechanical Engineering ,Tianjin Polytechnic University)

Abstract: The teaching group of textile machinery of Tianjin Polytechnic University has built the innovative abil-
ity training system for the textile~machinery design majors by adopting such ways as “curriculum requirements”, “tutor
elits”, “enterprise-oriented practice”, “family-oriented relation”, “pragmatic topics”, “practice~based work” and “ex—
change~oriented learning”. The system makes up for the lack of the traditional innovative abilily training system for

enginecring students and improves the quality to cultivate the textile~machinery design majors in China.

Key words: major of engineering; students; innovative ability; training system
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Fhe Teaching Method of Engineering Cases and R & D Projects = °%
Training Process of Excellent Engineering Talent B

Jiancheng Yang'??® Xiuming Jiang’%®, Guoging Zhou'?®, Ruwang “ua
1 School of Mechanical Engineering of Tianjin Polytechnic University, Tianjin 300387 © 2

2.Advanced Mechatronics Equipment Technology Tianjin Area Major Laboratory, T --mr
300387,China .

*yicg@yahoo.cn, m;zang@sehu com, “ZhouBuoQing819@sina.com,
“yuanruwang@tipu.edu.cn,

Keywords: Excsllent engineers, Engineering examples, Project teaching

Abstract, In this paper, the teaching method of engiieering cases and R & D projects was oo
based on the national implemented overall program of excellent engineers and training sta
Mechanical Engineering and Automation, Itisa teachmg method which fully embodies ihe e
of modern education. Engineering practice is the main teaching direction. The student’s =
comprehensive engineering practice will be enhanced in some way of multi-dimensional, s¢°
stagoered integration. Because the differences in focus on teaching content between engine
examples and project teaching, individualized and pcrscnahzad training methods will co
Practice shows that this teaching method not only improves the efficiency of the class. m
stimulates the interests of the students. The teaching effectiveness is very significant.
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