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2.4.3 HAIZAS: Enhanced Heat Transfer Mechanism of Nanofluid MQL
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three years, The achievements of leaching reform was discussed from five aspects including “teaching’, ‘production’,
‘compedition’, ‘research’ and 'application’. The analysis shows that the raform has achieved remarkable results.
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INTRODUCTION

The personnel training of mechanical engineering major
focuses on the combination of theory and pracice. The
traditional teaching mode usually adopls the way of
classroom leaching, experimental course and praclical
training. Therefore, the traditional teaching method of
mechanical engineenng discipline is charactenzed by
unitary and less systematic, which leads fo the
disconnection betwean theory leaching and practice
training. In this method, teachers or students must have
strong albility 10 ensure the quality of teaching. Especially
for undergraduate, the iraditional feaching mode coukin
meat the constantly impreving needs of the mechanical
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industry (Hou ef al, 2017). Therefore, it is necessary to
reform the tradiional teaching mode and improve the
teaching quality from the aspect of leaching system.
MWass entrepreneurship and innovation” s China's
national development strategy, which put forward higher
requirements for the teaching and personnel braining of
mechanical specialty. It is of great practical significance to
eslablish a three-dimensional training mode based on
innovation and entrepreneurship education, application-
oriented personnel training, collaborative education and
comprehensive refarm (Yang ef al, 2016a), In the current
transformation pericd of economic supply-side rafom,
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Research on Project-Driven Teaching Method of
Technology of Mechanical Manufacture Based on Ability
Training

Changhe Li, Yali Hou, and Jianjun Yang

Abstract—Technology of Mechanical Manufacture has the
characteristics of high comprehensiveness, strong theoretical
property as well as strong practicality and applicability.
However, traditional teaching mode has many disadvantages,
such as excessive teaching iguity between
primary and secondary knowledge”, which do not conform to
the characteristics of the curriculum. The project-driven
teaching method which is student-oriented and teacher-guided
could integrate boring knowledge teaching into vivid
experiment and design. This is conducive to training students’
innovation capability, team spirit and comprehensive quality
and could arouse students’ enthusiasm for learning. This paper
elaborated the general idea and contents of the project-driven
teaching method, as well as the specific method and steps of it.
Technology of Mechanical Manufacture is the last teaching
program of Mechanical Manufacturing and Automation before
graduation thesis. It aims to train students’ ability to analyze
and solve practical problems with learned basic theories and
practical knowledge, and ability to use mechanical design
standards and norms. Through such project-driven teaching
method, students cannot only make self-investigation from the
perspective of engineers, but also integrate learned knowledge in
project practices, shift the original cognitive and perceptive
comprehension to practical comprehension, and enhance
training in practical ability. Students can integrate learning and
practice and train their own comprehensive ability through
project design, organization, impl ion and i

Index Terms—Project-driven teaching method, Technology of
Mechanical Manufacture, ability training, innovation capability,
higher education.

I. ORIENTATION OF THE CURRICULUM INTRODUCTION

Technology of Mechanical Manufacture is the main
compulsory course of Mechanical Engineering in institutions
of higher education, which plays an important role in
compulsory curriculum system. The course contents have
three characteristics, The first characteristic is high
comprehensiveness. It involves related contents of many
subjects, such as Mechanical Graphing, Metallurgical
Technology, of Metal Cutting and Cutters,
Metal-cutting Machine Tool, etc. It covers abundant
knowledge systems and many problems are taught based on
these subjects. The second characteristic is strong theoretical
property. It mainly deals with general problems in part

Theory
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processing crafts and product assembly technology, including
analysis and theory of processing craft. It requires students to
be able to design mechanical process technologies and
procedures accurately for different parts, and compile the
assembly technological procedure correctly. Students are
asked to master a lot of basic concepts, principles and skills.
The third characteristic is the strong practicality and
applicability. It emphasizes on teaching process and method
of part processing from workblank to acceptable product,
enhancing students” ability in theoretical study of
technologies, technological design as well as discussion and
application of advanced manufacturing technology, and
training students’ innovation capability in problem analysis
and solving. Key attentions are paid to train students’ ability
to solve practical problems. Therefore, the overall teaching
object of Technology of Mechanical Manufacture 1s to train
integrated advantaged talents for engineering technology and
independent innovation for the modern manufacturing
industry. It focuses on training students’ ability to understand
and use basic knowledge, skills and practices of mechanical
manufacturing. Such characteristics and teaching objective of
Technology of Mechanical Manufacture determine the
necessity to break the traditional teaching method and
establish a new one which targets at ability training and
orients to process procedures [1]. This teaching method
centers on practical project teaching and carries out learning
activities related to projects.

II. EXISTING PROBLEMS AND CAUSES OF THE CURRICULUM
MODEL

Technology of Mechanical Manufacture involves quality
assurance, productivity and economic issues in mechanical
processing of parts and product assembly. Craft is the most
active factor of production. It is not only a concept, but also a
real method and mean which practiced in the process system
composed of workpiece, cutter, machine tools and jig.
Technology of Mechanical Manufacture covers an extensive
knowledge scope. It needs support of various subjects and is
closely related to actual production. Traditional teaching
mode has many disadvantages, such as excessive teaching
contents, “ambiguity between primary and secondary
knowledge”, unsatisfying teaching effect, heavy classroom
teaching load, students’ poor understanding on relationships
of different chapters, no qualitative improvement on
understanding and use of knowledge points and bad practical
application ability. These are mainly caused by the following
aspects.
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Abstract—The necessity of studying the outstanding nation. Strengthening cultivation of innovation capability of

mechanical engineering talents training pattern is analyzed, and a
training goal of outstanding plan is established as well as a new
higher engineering education system. The implementation task of
outstanding plan is analyzed, and a new college-enterprise joint
cooperation mechanism and applied talents training pattern is
established. The bottleneck of deficient innovation capacity in
outstanding engineering talents training pattern is analyzed, and
case-type teaching pattern, enterprise demand-oriented training
pattern as well as an innovative & entrepreneurial education
patterns is constructed. Based on clear understanding of
educational philosophy and talents training objective, “three-level
progressive in-class project  system, three-stair-type
extracurricular scientific and technological innovation platform
and tricyclic complementary college-enterprise joint “three-three-
three” outstanding engineering talent training pattern should be
deeply studied to construct process-based hierarchical graded
teaching evaluation standard which can comprehensively assess
students’ knowledge, ability and quality and form accurate
output-oriented ability achievement evaluation system with
controllable quantification and multi-channel feedback”, and on
this basis, a new outstanding engineering talent training pattern
taking professional theoretical knowledge learning,
comprehensive  engineering quality and innovative &
entrepreneurial ability as training objectives should be established.

Keywords—outstanding engineering talents training; bottleneck;

innovation; college-enterprise collaboration

I.  INTRODUCTION

Cultivation of engineering technical talents is a necessary
guarantee for developing strategic emerging industries and
constructing  new-type  industrialized country. Higher
engineering education aims at cultivating high-quality and
high-level application-oriented engineering technical talents,
and rapid development of higher engineering education can
narrow the gap between China and world developed countries
so as to provide talent guarantee for new-type industrialized
development and strategic emerging industries in China.

Cultivation of engineering technical talents is an
intellectual guarantee for constructing an innovation-originated

Copyright © 2017, the Authors. Published by Atlantis Press.

engineering technical talents is source power for rapid
development of science & technology and industrial economy,
implementing Outstanding Plan is a powerful measure to
realize this goal, and reform of higher engineering education
can significantly improve practical and innovation abilities of
engineering technical talents.

Cultivation of engineering technical talents is an inevitable
requirement for strengthening China’s comprehensive
economic strength and further fusing into global economic
integration. To improve economic competitiveness of China in
the world must improve innovative competiveness of
engineering technical talents, reinforce expenditure support and
through reform of higher engineering education, cultivate
batches of high-quality engineering technical talents who are
proficient with international economic rules, adapt to
international open communication and own international
competitive advantages [1].

II.  ESTABLISH TRAINING GOAL OF OUTSTANDING PLAN

A. Build a New Higher Engineering Education System

Aiming at cultivating engineering talents with engineering
practice ability and strong innovation capability, a new higher
engineering education system with Chinese characteristics
should be established through implementing Outstanding Plan
and reforming and innovating higher engineering educational
pattern.

B. Cultivate outstanding engineers with strong practical
and innovation capabilities

Economic and social development can be boosted by
cultivating high-quality outstanding engineers with strong
practical and innovation capabilities so as to accelerate
construction  progress of modernized innovation-type
industrialized country and elevate comprehensive national
strength and international competitiveness.
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Abstract. Machinery manufacturing joint curriculum group is consisted of three independent
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courses which are mechanical engineering material", "machinery manufacturing base", "numerical
control technology and numerical control machine". Making the machinery manufacturing joint
curriculum group teaching plan, overall planning on the syllabus; The reasonable integration of
teaching team; The platform construction of the experiment training platform, face-to-face teaching
method, teaching means and technology, experiment examination methods. Practice teaching used
the practice teaching form of project, Practice teaching project is set by the college teachers,
management, staff and students. The network teaching platform was established of a curriculum
group, realizing the resources sharing and three-dimensional teaching service.
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Abstract. Machinery manufacturing joint curriculum group is consist of three independent course
which are mechanical engineering material", "machinery manufacturing base", "numerical control
technology and numerical control machine", making the reconstruction between different courses,
content integration optimization, up to the coherence and consistency of knowledge teaching and
ability training. Integrated curriculum system overall consideration, restructuring structure of the
course, integrated optimization of curriculum content, designing the teaching reasonable, to make
each course on the basis of local optimization, implementing the best cohesion, ultimately achieving
the goal of global optimization. Integrated curriculum system has established the leading class,
subsequent class correlation and mutual support, integrating of the associated content overlapping
part of the course, implementing the knowledge blind spots.
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Abstract. The professional training objectives and content system of the Machinery manufacturing
base course are analyzed, the main line of the knowledge of the course and the three training goals
are researched; the experimental teaching system of the course is built, the experiment teaching
means, such as the discussion-based interactive teaching methods, the demonstration design
teaching method, the open teaching method are researched; the national engineering practice
education center "Qingdao Technological University — CSR Qingdao sifang locomotive vehicle co.
LTD" and the local universities "undergraduate teaching engineering" College students' education
off-campus practice base "Qingdao Technological University — CSR Qingdao sifang locomotive
vehicle co. LTD" which carry out the off-campus practice and work training innovative talent
training mode are analyzed; The effect of project teaching method and modern education concept
which take the student as the main body, teacher as the leading factor in the innovation personnel
training mode are discussed. Finally, the results obtained of the experiment practice teaching system
training mode in the innovation talent training are analyzed.
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Development of plasma cutting visualization system
for offshore abandoned wellhead

JT Renjie, LIUT Yonghong, LU Xiaopeng, LI Xizopeng, CAT Baoping, CUI 3iacfeng
(Collegs of Electromechanical Enzineering. China University of Petroleum, Qingdao 265580, China)

Abstract: In view of the problems that it is difficult for smdents to understand the movement and curing process
of the plasma cutting tool for the offchore abandoned wellhead and based on 3D Max software, the visnslization
zystem of plasma cutting for the offshore abandoned wellhead is developed, which mainly includes the centralizing
mechanizm rotating mechanism and cuting mechanism etc. The modeling of each part of the waste offshore
wellhead plasma cutting device and the visuslization process of its workflow are presented, and the visuslization
affect is analyzed The results show that this system can divectly display the components of the waste offshore
wellhead plasma cotting device and the wheole cutting operation procedure, which is convenient for students o
understand the principle of plasma cutting and the cofing process, can stimulate students’ enfhusiasm and
affectively improve ther leaming efficiency and teaching effect.

Eey words: plasma cutting; abandoned wellhead; visualization systeny; operation procedurs
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Abstract: Hrlp_q'irlmrirl;g edecation cedilication p|a5-.\ a greal rale in pnlmlirl;g the cultivation of ||i;_q||ﬁ|uﬂ|i1.y inmovalive
talems, In this paper, mkill;_; the mechanical 1lnehigr|, |||ar||.|f.a.v|:1urir|;_; and  autmation |||.njur i |:|.|1|‘li|:i|:|.|11uo-.L in ihe m;qwnrlg
education cerdification as an opprtienity, the track and feadback mechanizm for talems coltivation has been established based
on OBE, which mainly includes the pmduates feedback and the social feedback. Then the training objective, the gradusion

Nﬂ'uirlelllmh, and the cowse syslem of the |||a'pr are l:inl'muul.bdy i||||:|rlwu| based on the above evalustion mesulis, which can

oplimize the taent training mode and improve the tmining gquality of machinery major.

Keywords: engineenng eduation certification; (BE:
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Development of experimental platform for electrical discharge
status detection based on LabhVIEW

I Renjie, Liv Yonghong, Wu Baogui, L1 Xiacpeng, Cal Baoping, Nang Zhao
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Abatract: Tt is had for the students 1o mdenstand and distingush the sletncal dischare sttus during the nor
traditimal machining experiment, so the experimental plaform for electrieal dischorge status detection, with the mam
detecting Paameters of the dischane cummt md the discarge wltage, is developed based on LabVIEW. The actuml
electrim] dischanie is detected with the experizental Hathorm The nsults show that the platdorm can judfe ad display
the discharge status tenely ,which mn be easy for the students & umderstand the electrical discharge mochanisn, motvate
the levming intiative and enhance the leaming efficdency and the eaching effect.

Key wonds ; electrical discharge detection; experimentsl plaforn; LabVIEW
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Design and development of motor control comprehensive
experiment for mechanical engineering major
Ii Renjies Liu Yonghong. Li Xaopeng

iCollege of Electromechanical Engineering, China University of Petrolenm, Qingdas 266580, China)

Alstradt: Regarding to the starting, braking, speed control, servo montrol of the AC motor md DC motor
which are m:n:rx.mh' used in the m ul:]'_ininz Equirtnrnl- the motor control m:nprz]‘.znsivr Exl’-h:r;:menl is dhe—
veloped. The comprehensive experiment is composed of the AC motor experiment for starting . braking,
normalreverse transfer, short circuit, and overload protection, and the DC motor experiment for speed
controls and servo control. With the comprehemsive experments the students can learn the working princ-
ple and usage of the common electrical and electronic componenmts such as the contactor, tme relay,
breaker, manifold block, MOSFET, etc. Moresver, they con alss master the common drewits such as the
With the
comprehensive experiment, the leaming initiative of the students is stimulated, the understanding of the

triangle wave generating circuits the compansen circuits the power amplifimtion drewite etc.

students an the motor is deepeneds and the practical ability and engineerng application ability of the
students are effectively enhanced.

Key wonls: AC motor; DO motor; mechatronics; comprehensive experiment
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Abstract. The existing problems of traditional electrical discharge machining (EDM) experimental
teaching is analysed in this paper. and an EDM comprehensive experimental teaching system is
developed, which is composed of the comparing experiment on EDM. the experiment on testing of
EDM surface ronghness, and the experiment on observation of EDM surface miicro-morphology. The
teaching practices indicate that with this comprehensive experiment, the students” interest in EDM 13
mereased, their awareness and understanding of EDM theoretical kmowledge 15 deepened, their
ability of analysis and solving problems is improved. so the stody effect is enhanced to a great extent.

Introduction

Electrical discharge machining (EDM) is one of the extensively wsed nonconventional material
removal processes. Unlike traditional gnnding and cutting processes, which depend on the force
generated by a harder tool or abrasive material to remove the softer workpiece material, the EDM
process wtilizes electrical sparks or thermal energy to erode the unwanted material, and it can machine
electrically conductive parts regardless of their hardness and strength. Recently, the EDM process has
been widely used in the manufacture of complex shaped dies. molds and critical parts used in
automobile, aerospace. surgical and other industrial applications [1.2]. The EDM process is
completely different from the traditional machining process. the EDM machining condition 1s rigor,
and it is hard to achieve the deep cbservation during the process. so the students have the lack of
perceptal knowledge, and it 1s difficult for them to understand the characteristic of the EDM process
at the beginming of thewr learning.

The traditional EDM experiment is focused on the dispersive demonstration experunent, and there
15 little relation between each unit experiment. Furthermere, the traditional experimental contents are
old, the experimental equipments are simple, and the experimental methods are inflexible, which
restrict the development of the students” innovation spirit and engineering practice ability. Therefore,
it is qquite necessary to change the original dispersive and simplex experiment to the comprehensive
experiment [3.4]. In this paper, an EDM comprehensive experiment system is designed. Duning the
experiment system. the teacher leads the students” discussion to improve their ability of analysis and
solving problems. as well as intensify the students’ comprehensive capacity. The teaching practices
show that with this comprehensive experimental teaching method, the students have quite profound
understanding on EDM, and their ability of analysis and solving problems is greatly improved.

The Traditional EDM Experiment and Its Disadvantages

Restricted to the experimental equipment and class hour, the traditional EDM experiment mainly
meludes the die sinking EDM demonstration expeniment and the wire electrical discharge machining
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Development of experimental teaching platform of subsea blowout
preventer stacks and control systems

Cai Baoping. Liu Yonghong, Aibaibu Abulimiti. Yu Shilin., Wang Longting, Dong Xin

(College of Mechanical and Electronic Engineering, China University of Petrolenm, Qingdao 266580, China)

Abstract; Aiming at the need of the experimental tesching of subsea blowout preventer stacks system, a set of
expermental teaching Matform of subsea hlowout preventer stacks and control systems is developed. The
teaching platform consists of the subsea blowout preventer stacks simulation prototype, subsea blowow
preventer hydraulic control system simulation prototype and subsea blowouwt preventer electiric control system
simulation prototype. Using the fladorn for comprebensive experiments. students can grasp the working
principle and structure of the subsea blowout preventer , the working principle md hydravlic pressure process
of the dual redundant hydrulic control system, the working principle md implementation approach of double
dual modular electric control system The students can deepen the undemstanding of ocean oil equipment *s
reliability control mode and improwe the engineering application and operational ability of mechanical-electrical
hydraulic integration effectvely.

Key words: experimental pladorms subsea blowout preventer stacks: electzonic control systems hydnmlic

control system
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Cultivating students’ innovation ahility of science and technology under
guidance of combining scientific research and teaching

Niu Qingwei' , Liu Yonghong', Huang Bao’
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Abatract; In developing the innovative ability in science of students ' who are major in maddnery
manufacturing « China University of Petmoleum (East China? has constucted a bachelormaswerdocor
successive system and also forms a mode of developing students® innovation abdity in science and echnology as
a result of many years educational and teaching practice under the guidsnce of combinng scientific research
with education md the undergraduates-graduae s-master-technicanteacher systeme, L e, a fourirone oo
existence system of innovation in sdence and technology.

Key words: combination of scence and technole@y: mnovation activity in science and technologys team

director; oo-existence system of innovation in science and techmology
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Teaching platform design based on Odroid four-rotor UAV
Lue Cai. Ji Renjic: Han Bin. Liu Yonghong

(College of Electmenechanical Engineering. China University of Petroleum. Qingdac 266580, Chinal

Abgiraet: In order to buld students® practical ability, cross—disdplinary ability and team work spift, an
innowvative experimentsl pladorm is designed  To buld this pladorm, smwdents will use the knowledge in
smechanical enfineering. elecirical engineering and compPuter science. BY using medular desin. it provides an
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Development of electrical arc cutting experimental
device for downhole casing

LIU Zengkai. LIU Yonghong, GAO Qinghua, CAI Baopmng, JI Renjie. ZHANG Yanting
(College of Electromechanical Engineering, China University of Petroleum (East Chma), Qingdao 266580, China)

Abstract: Aiming at the problem that it is difficult for smdeats to understand the arc cuting technology in the
downhole workover tool experiment class, an experimental device for downhole casing arc cutting is developed
The mechanical system of the device includes rotating mechanism feeding mechamism wpper and lower
cenmalizing mechanisms, and the control system is composed of main control system. cuting power supply and
detection system. Casing cutting experiments are carmied out by the developed device and the results show that the
experimental teaching system can obvicusly demonstrate the process of arc discharge and casing cuting, and it can
deepen students’ understanding of the principle of arc discharge curting, improve their pracnucal skills, motivate
their imtiatives and greatly inprove their learning efficiency and experimental teaching effact.

Key words: casing curting; arc discharge; downhole tools; expenmental teaching
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A Bio-inspired Drone Design Based on Neural Network

LU0 Cai,  WANG Ke,

SONG Jiangang,

LI Yonghang

ollepe echamcal ar dectromic Engineering, China University ‘etrolenm (East Clina) ,
[College of Mech al and Electronic Engi g, Ch Lk of Petrolenm {East China)
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Abstract . Hazardous terrain landing of unmanned aerial vehicles is desimble, and i3 a hot topic in the field of intelligent
navigation. A crucial peint is the landing geas autonomous adaptation to the mwugh sudface, which is especially difficult

in unknown and constmined envimnment. To enable this capability, a comvelutional neural network model including the
visual landing contmoller is designed to reject uncenainty distuthances as well as implement a hio-nspired guidance

strategy for soft landing in hazardous temain. The oneome can improve the competitive ability of the automation contml

ayatem of unmarmed aerial vehicles,

Key words: comvolutional neural network : bio-inapired drone: vision landing
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Development of monitoring system of subsea BOP expenimental
teaching platform based on LabVIEW
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Abstract: An experimmental teaching monitoring system of subses blowewn preventer (BOP) iz developed based
on LabVIEW. This system includes sensors, NI data acquisition and contml modules Based on the modular
programening scheme. the functons inclueding the contrel of BOP and accumulator. data acquisiten of
hydraulic ol temperature, pressure, flow rate, ambent temperature and BOP mam displacement acquisition,
data storage and query, report generation, amimation, ermor handling, Web publishing, landware working
status mondtoring are developed. This systemm shows the oomtrol process of blowout preventers which can
improwve the abilities of analyzing and solving problems of students.

Key words; subsea blowout preventer; monitoring system; experimental teaching platform; LabVIEW
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Development of monitoring system of subsea BOP experimental
teaching platform based on LabVIEW

Cai Baoping'” » Liu Yonghong'» Guo Xiaoxiao' + Liu Zengkai’ . Ji Eenjie’ . Li Xiaopeng' . Zhang Xin'

(1. College of Mechanical and Electronic Engineering, China University of Petroleusn,
Cingdao 266580, China; 2. Departmment of Systemns Engineering and Engineering
Managemnent» City University of Hong Keng. Hong Keag 905077 2 China)

Abstract: An experimenial teaching monitoring system of subses blowout Preventer (BOP) is developed based
on LabVIEW. This system includes sensors, NI data scquisiion and control modules Based on the modular
programening schemes the functons indoeding the control of BOP and accwoulators data acfuisidon of
hydraulic oil temmperature, pressure, flow rate, ambient temperature and BOP ram displacement acquisition,
data storage and query, report generastion, animation, ermor handling, Web publishing, hasdware working
status monitoring are develoPed  This system shows the control Process of blowowt preventers which can
improve the abilities of amlyzing and solving problems of students.

Key wonls; subsea blowout preventer; monitoring system; experimental teaching platform; LabVIEW
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Exploration and practice on construction of excellent experiment

item of position error measurement

DONG Xin, LIU Yong - hong, WANG Long — ting, LI Xiao - peng, QIN Dong - li, JI Ren - jie
(College of Electmmechanical Engineering: China University of Petroleum: (fingdao 266580, China)

Abstract : The evaluation criteria. connotation and characteristics of constructing excellent experiment
item are described. Specific work for constructing " pesition error measurement experiment” is pro—
posed according to teaching comtent, teaching methods . teaching specialty and teaching conditions et
al. in virtue of excellent experimental projects. Experimental teaching content adhere to the principle
of "classic & imnovation” » focus on the combination of hasic and frontier» encoumge scientific research
and educational reform achievements transformed to the experiment teaching. Based on student - cen—
tered . discussing teaching style is camied out on experimental teaching method. Featming innovative
education, the experimental project foeus on the aceumulation of innovative education” s enlighten—
ment and process, Teaching quality is improved and mnovative education concept is perfused by con—
atmcting excellent experiment item.

Key words: excellent experiment ; selection and constmetion ; experimental teaching quality
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Development of experimental teaching platform of subsea blowout
preventer stacks and control systems

Cai Baoping. Liu Yonghong, Aibaibu Abulimiti. Yu Shilin., Wang Longting, Dong Xin

(College of Mechanical and Electronic Engineering, China University of Petrolenm, Qingdao 266580, China)

Abstract; Aiming at the need of the experimental tesching of subsea blowout preventer stacks system, a set of
expermental teaching Matform of subsea hlowout preventer stacks and control systems is developed. The
teaching platform consists of the subsea blowout preventer stacks simulation prototype, subsea blowow
preventer hydraulic control system simulation prototype and subsea blowouwt preventer electiric control system
simulation prototype. Using the fladorn for comprebensive experiments. students can grasp the working
principle and structure of the subsea blowout preventer , the working principle md hydravlic pressure process
of the dual redundant hydrulic control system, the working principle md implementation approach of double
dual modular electric control system The students can deepen the undemstanding of ocean oil equipment *s
reliability control mode and improwe the engineering application and operational ability of mechanical-electrical
hydraulic integration effectvely.

Key words: experimental pladorms subsea blowout preventer stacks: electzonic control systems hydnmlic

control system
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Experimental Study of a Novel Magnetorheological
Elastomer Isolation System

IENG Dingein',  SUN Snglei' . CONG Shaofeng™™, LIV Guiie',  VIE Yingehun', XU Kai'
(1. College of Engineering, Ocean University Of China, Qingdao 266100, Shandong, China:
2. Seventh thirteen Institute of China Shipbuilding Industry Corporation, Zhengehou, 450015, China;
3. Henan Key Laboratory of underwater intelligent equipment, Zhengzhou, 450015, China)

Abstract: The simulation analysis amd experimental study of a novel magnetorheslogical elastomer isolation system are
conducted, and the iselation characteristics and field4mduced dynamic behaviors are investigated. The main influence
factors and their effects are discussed. An experimental platform is set up, amd natural vibration responses and isolation
chamcteristics are tested. Based on MTS experimental system. the amplitudeselated. frequency—elated and current—
induced hehaviors are tested, and a dynamic model by back propagation {BP) neutral netwark is established. The
results demonstate that the field-nduced frequency=shift property is approximately 20% . and the isolation effect is
49.6% . Under dynamic ewitations. the magnetorheological elastomer isolator presents variable stiffness and damping
pooperties, and the developed dynamic model can well portray the magnetic field-induced dynamic responses. This work
can provide reference for undergraduate and graduate teaching, also for scientific research in the fields of experimental
test s data pocessing s mechanical design and integmted manufacturing system.

Key words: magnetorheological elastomer; isolation; dynamic experiments ; test platform; dynamic model
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