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Abstract

Automatic tool changer system with high operability is the critical component @f high,
efficiency automated machine tools. This paper introduces an interactive simulati
platform for an automatic tool changer system based on virtual reality tec S&%Nith

% anging
e of the
e explained.

which students can know the structure of chain tool library, the principle offto
manipulator and the various cutting tools. In this paper the, framg/s
interactive simulating platform and the working principl

The motion control mechanism of components ofl@ c

elaborated in the way of taking the process of cha utting %Qo

interactive simulating platform of the automatic tee changeN m utilizes browser-
based structure, Java3D, virtual, Java Appl some,o0 technologies to develop a
Web3D virtual reality learning epvi nt, wit e advantages of easy

understandability, good interactivity, s ense o lity, simple updatability, small
investments and so forth, which can satisty the i nts of online learning for many
Importa the distance online education or

students at the same time. It is
vocational skills remote trainin @

chagic@ngl eering.
Keywords: Distance @ine Edu@,\Automaﬂc Tool Changer System, Virtual
Reality Technology Q
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1. IntroductiQ\\ \&
Modern@istance onlj
education, ealize

advantage of abund

e€ducation [1], beyond the limit of time and space in traditional
t-centered individualized teaching, which possesses the
ing resources and high independent learning and collaborative
learning motivatiep.CDue to the lack of observable, operable specific laboratory
equipment, hn@ network education is disadvantageous to be applied when the
knowledge is highly three-dimensional and operative, constraining the development of
modern network education [2], which can be the most challengeable problem in
online ation. Animated simulation fails to compensate for the flaws of online

EIQE stemming from the weakness of sense of dimension and reality as well as
i

ions. To solve these problems, virtual reality technology based on web3D is
duced into modern distance education [3], web3D virtue technology with strong
sense of reality and good operability has developed rapidly in network education [4].
Web3D open standards allow the delivery of interactive 3D virtual learning
environments through the Internet, reaching potentially large numbers of learners
worldwide, at any time. The educational use of virtual reality based on Web3D
technologies was introduced. The main positive and negative results were outlined [5].
Web3D simulation-based virtual worlds have been substantially adopted in educational
settings worldwide. Since the elaborations on such applications in regard to tourism
education are still limited, the application of 3D simulation-based platform has been
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studied [6]. The prospects for the generation of interactive web-based 3D City Models
based on free geo-data available from the Open-Street-Map project were investigated [7].
Java3D is a set of Web3D APIs, which is the Java's expansion in the three-dimensional
field based on OpenGL. It implements the characteristics of real-time and interactivity in
the three-dimensional environment. A visual media platform is built to construct a virtual
environment and interact with this environment [8]. To resolve the insufficient remote
simulation resource sharing and visualization technology, a new design based on Java3D
technology to improve the remote simulation, is provided based on the B/S mode and
characteristics of distributed interaction simulation [9]. The implementation details for the
construction and animation of a human avatar taking advantage of the built-in features of
Java3D have been discussed [10]. A framework with perfect function for the web-based
microcomputer interface virtual lab using the 3D simulation technology is proposed,
which is developed by using Java and Java3D [11]. With the increasing amount and
extensive usage of 3D models in many areas, there is a demanding need for dev i
retrieval systems to help people find 3D models that satisfy their applications g
easily. A novel user interface design for 3D model retrieval systems is p

High-end visualizations are usually based on native 3D graphics librarie i
molecular dynamics software for common desktop c rs and% ions was

presented based on Java3D [13]. The common scene &€ n fram (CSDF) is
introduced, which is envisioned to extensibly srepre aII g y, appearance,
interaction, and behavior for a VR application. @ 2monst these basic ideas
among the VRML 1.0, VRML97 and Java3D platfGrms is pro%e in the paper [14]. A
prototype system for immersive music edlt nd pla@as been developed. The
prototype system is implemented with the ¢ rogram anguage, the Java3D class
library, the JavaSound class library an% gina [15]. A multirobot architecture
is studied to give access to an educa nd a al robot, through the Internet, by
using advanced multimedia a d uted pr ming tools like Java, Java3D and
CORBA [16]. The article d% e cmr ape filters that support the 3D, Internet-
based search engine ShapeSi whi Iocate parts already in production that
have a shape similar to ired nevwm 7]. A teaching using virtual trips laboratory
characteristics of the ased o al field trips is established. Java3D technical is
used to realize a ield tripsyfirototype system [18]. A method of embedding 3D
virtual human i page 'gu dsed, to implement visual speech synthesis in Web
environme lified virtual human based on links is constructed. VRML and
Java3D ar@ to cre control the virtual human model [19]. A graphical user
interface in ava/Ja\%é developed to implement a 3D view of the ATLAS detector
R

[20]. A multi-user ctive virtual purchasing environment realized by technologies
such as multi- ML, JAVA3D, XML and the computer network is represented
[21]. A Talkin ad oriented to the creation of a Chatbot is presented. The answer is
convertedNinito_a facial animation using a 3D face model. The WEB infrastructure has
been re using the Client- Server model delegating the Chatbot [22]. The coupling of
applet technologies has the potential to revolutionize Web-based simulation
tion.

chining center is a kind of high efficiency automated machine tool, which consists
of machinery and CNC systems, designed to machine complex shapes of workpieces.
After a one-time fixture of workpiece in the machining center, according to different
manufacturing processes, digital control system can control the machine to automatically
select and change tools, automatically change spindle speed of machine, feed rate, and the
trajectory of the tool relative to the workpiece and other auxiliary functions, finishing
machining multi-face and multi-process successively. And a variety of tool changing or
selecting functions greatly improve production efficiency. In the distance online education
or vocational skills remote training, to enable students to understand the structure of the
chain tool library, the principle of tool changing manipulator and the various cutting tools,
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an interactive simulation platform for the automatic tool changer system based on the
browser-based structure has been developed at the Dalian University of Technology,
which is a virtual reality learning environment system. The platform uses Java3D, Java
Applet, Virtual Reality technology and other technologies to deploy and integrate
network-based 3D virtual reality. According to previous literatures, this method is very
effective in web3D so far. Java3D makes the intense 3D graphics easier to be distributed
among heterogeneous environments. In this paper the frame structure and the working
principle of the interactive simulating platform were explained and the motion control
mechanism of components of automatic tool changer system was elaborated in the way of
taking the process of changing cutting tools as an example. Additionally, the
compressibility of the Java bytecode and the other resource files can improve the
efficiency of the network. The student learning history will be recorded and uploaded to
the database, and experimental procedure records will be analyzed and evaluated by
course teacher. The entire development process in this paper makes a consi rab
contribution to the application of the network-based 3D virtual reality. T}%
i

experiment platform provides three-dimensional virtual educational environ th the
advantages of easy understandability, good |nteract|V|ty, strong sense simple
updatability, small investments and so forth, which can the req of online
learning for many students at the same time and poss m ort j€able value in
the distance online education or vocational s ote tral of mechanical
engineering. 6
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Figure 1. The Frame Structure of 3D Virtual Experiment Learning Platform

Learning platform mainly consists of students, curriculum teachers and administrators,
network hardware. The frame structure of 3D virtual experiment learning platform is
shown in Figure 1. The students are classified into different virtual classes by the majors
and geographical locations (cities) and they select the courses, do 3D experiments and
submit experimental reports in the classroom by means of internet. According to the
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situation of students around, every virtual classroom is matched with a local administrator
and the working location of local administrator is required to be close to the students'
learning place. Administrators mainly complete the distribution of permissions of students
and teacher and operate and maintain the platform, to insure the regular functioning of the
platform server and database and solve the potential problems during running the platform
timely. Local administrator is responsible for the technical guides of a learning center
(city) like student enrollment, course selection, 3D virtual experiments, learning reminder,
etc. Students firstly ask local administrator for help when meeting technical problems in
the process of using the platform and local administrator can provide on-site guidance.
Local administrator requests administrator to solve the serious problems. Curriculum
teachers set virtual classroom scale according to the major and the number of students in
one area or city and set different experiment projects according to different majors.
Students in one virtual classroom can apply different experimental projects. In addition,
curriculum teachers need to approve experimental applications, mark the expegimente
report, and score the report of students in virtual classroom within the stipulated v\
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Figure 2. Diagram of Student 1@8{

Diagram of student{ téwninal 3D l,r}& experiment structure is shown in Figure 2. In
any place and at aN , stu ‘% access to web server and complete the experiment.
Server progr ides thme t network services. It mainly used Java Server
program a Tec n@. SQL Server is used as the database. The data exchanging
between se nd stu s fulfilled through connection with the HTTP. Students use
the user name and rd to complete the identify verification. If user name and
password are cor, dents can access to the key of the network server. Since most
browsers do @pport VRML (Virtual Reality Markup Language) and Java3D,
additiona] installations’ plug-in programs are needed. Before the experiments, students
are requiredtterdownload and install java plug-in software from file server, including the
environ @ which supports Java Applet, VRML, Java3D, etc. Java and Java3D can
i@ exible and friendly user interface, reduce redundant buttons or options, and
@ e the portability of the programs. Students can access to the experiments which
e teacher approves and experimental purposes, experimental contents and
experimental procedures will be explained through audio and text form. After
understanding experimental purposes and procedures, virtual experimental operation
needs to be done within the stipulated time and experimental reports need to be submitted
after the experiment. Such information as duration of the experiment and the experimental
data will be automatically recorded and uploaded to the database to course teacher. SQL
Server, as a data-storing database, seamlessly and conveniently connects to the existing
learning platform. Based on the methods proposed above, a virtual reality learning
environment system could be build.
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3. The Operation Interface of the Simulation Platform for the
Automatic Tool Changer System

The simulation platform for the automatic tool changer system provides no special
hardware requirements due to J2EE supportability of the server, portability of the open
source systems, better extensibility of JAVA/APPLET/JSP/ JAVA3D/ SERVLET/JAVA
BEAN technology as system solutions. SQL Server, as a data-storing database,
seamlessly and conveniently connects to the existing student information management
system. Being supported by most web browsers, Java applets can run on any platform and
operating system and can move the work from the server to the client. The characteristics
of Java Applet’s perfect performance in network and the ability of the powerful graphics
performance of Java3D provide a strong technical support for the development of the
simulation platform. The browser with the Java Plug-in now has the capability to run any
Java classes corresponding to the Java 2.0 language specification. When use @ Java,
technology-enabled browser to view a page that contains an applet, the apple Ms
transferred to the system and executed by the browser's Java Virtual lr%.~Fhe
viewing process starts when the students request view the automatic tool o@v ystem
via HTTP. The web server hosting the link will send the _web «page mbedded
viewer applet. The browser initializes the Java Applet, a3Dv environment
has been founded. The applet allows the studen iew and operate the interactive
automatic tool changer system in the simulati@ the ired” perspective. The
automatic tool changer system enables students to erstand ructure of the chain
tool library, the principle of tool changing mar@&ator and @arious cutting tools.
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Figure 3. The Operation Interface of the Simulation Platform for the
Automatic Tool Changer System

The operation interface of the simulation platform for the automatic tool changer
system is shown in Figure 3. The platform consists of the 3D virtual area, control panel
area and virtual management area. A strongly interactive, highly three-dimensional
automatic tool changer system model in the 3D virtual area is the core part including the
importing of geometrics in Java3D and models from VRML. The control panel area lists
all the functions of this platform on the right. Control panel realizes the function of

Copyright © 2016 SERSC 333



International Journal of Multimedia and Ubiquitous Engineering
Vol.11, No.9 (2016)

controlling the 3D virtual automatic tool changer system by means of Java Applet
technology. The student could send control signals through the simulation operating
console to control the movement of the automatic tool changer system in 3D scene. The
material, the texture attributes and the light source and other parameters are set within
Java Applet. Virtual management area mainly implements the information releasing, the
experiment guide and the help of virtual lab for the student, also the access control of the
virtual lab system is included in it. Virtual management area includes audio lecture
column, experiment description column (experimental purpose, experimental procedure,
etc.), experimental report column, and student information column. Audio lecture column
explains the experimental content with the audio form. Experiment description column
elaborates experimental contents with the text form. Experimental report column is
designed to submit the experimental report after the experiment. Student information
column displays such information as the student name, student ID and student major. The
automatic tool changer system is unlimited by the number of students online and networke
server only offers online downloading and monitoring functions. Running and i
of online experiments are responsible by the computer of students’ indl. The
automatic tool changer system simulation, using virtual reality technol etwork
audio technology to help students complete virtual experiments by
dimensional image, and sound, greatly enhances in p%qv fe ture engthen the

students’ learning interest and stimulate students nth sias en a viewer is
closed down, a message is sent to the server to sto ransmi Ng information to that
particular student. If the simulation should e e stude nts still connected, the
simulation monitor will inform those studentsélhe simul has ended and no further
information will be sent. The S|mulat|onm will then down.

Virtual reality technology is used i aper I s a computer simulation of the
three-dimensional environment for t matl nger system. VRML and Java3D
are an ideal combination for thi aéatlc tool c r system simulation platform as the
Java3D scene graph matches Iosel ith the VRML structure. The graphical
environments for the Web h using VRML in this paper. VRML is a
3D modeling language t allow reatlon of objects and interactive three-
dimensional Worlds stahdard and platform independent language. The
Java3D operatlng ment co t the graph into the data in the memory, then show a

show three-dime

I effec%@h computer. Java3D can place many objects into a
virtual spage€ e et the malues of attributes of the objects such as shape, location,
appearanc ure, efe automatic tool changer system was implemented to
interactively explor @- in a virtual universe using models generated by a computer
graphics suite and ir‘é{ed using a VRML file loader.

4. Motion C@I of the Automatic Tool Changer System

The atic tool changer system is divided into disc tool changer system and chain
tool system: the former, with compact structure and less tools, is for small and
5. machining centers; the latter, with more tools and high processing ability, is for

&) machining centers. In this paper the automatic tool changer system is introduced

an example of single-loop chain tool library. The automatic tool changer system is
composed of workbench, spindle box, spindle driving motor, tools, driving motor,
mechanical arm, mechanical grasping cylinder, work locating fixture, tool pocket,
gearing, stroke control device, etc. The motion control of automatic tool changer system
involves many moving parts, thus multithreaded control technology is adopted in this
paper, which improves the efficiency of CPU, reduces requirements on the system
hardware due to the 3D virtual scene and achieves a parallel operation to complete
complex motion control of automatic tool changer system. The automatic tool changer
system mainly includes rotational motion of chain tool library transmission and complex
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motion of grabbing the tool and placing the tool by mechanical arm. Motion of tool in the
automatic tool changer system is the most complex. The following is to analyze the
spatial position equation of the tool in the three-dimensional coordinate system. Figure 4

is diagram of motion of the tools. (%, 91’21), (%, 92’22), (%, 93’23), (%0, ¥, 22) are

the positions of turning point relative to coordinate origin on the trajectory of tool library
transmission chain. In Cartesian coordinates system, take Tool 1 as an example to

determine its coordinates (X Yur Za) on the transmission chain:

(X421 Y21 242)

|
|
'—
|
|
-
|
|
b
|
|
L
|
|

4ol

I@re 4. Diagram of Motion of the Tools

X, =K, %,)+k, L —rcoset,)+k, (X, -1 +rcosat,))
Yo k@ wn%&lyﬁ@nn»wm(yz—sinwrtu)+kd(94+r.sinw,td»
2,=0=1,=1,
,(Q t =t +n_*t,
% =1, +n,*t,
O t, =t, +n, *t,

O td = tdb + ndw *tiV (2)
b if (x; = %)k, =Lk, =0,k =L and,k =0

if (x, = %,),k, =Lk, =0,k =0,and,k =1

L1 |
if (x, = X,andx,, = Xandy, > Y,),k,, =1Lk, =0,k, =L and,k, =0

if (x, # X,andx, = Xandy, <¥,).k, =1k, =0,k, =0,and,k, =1 3)

1)
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n,=n,, +1.--or---n_=n_-1n_ >0
n, =n,,+1.--or---n_=n,_ -1Ln, >0
n, =n, +1---or---n,, =n,, -1,n,, =0
ng, =Ny, +1:---or -ndw:ndw—l,ndwzo (@)
K, ko Kk kg K, Kq . . - .
where "t v T Pud DR are transmission gain coefficient, which is related to

the position of tool on the tool library transmission chain. " is the radius of driving wheel

on the tool library transmission chain. “r is the rotational speed of tool library

tfb, t'b, tub, oy are movement duration of tool on the tool library

transmission chain in the previous stage. nm, n'w, nUW, Nio are the numbers of

transmission chain.

superimposed motion of current tool on the tool library transmission chain. (% w)
is position of mechanical arm rotational center relative to coordinat , The

coordinate of taking tool procedure (Xg1 Yor: Zg1) and @r’dinat@\anging tool

(Xg2: Yg21252) for Tool 1 on the mechanical arm a@ ng: \/
+kg,

X = X, + L Sin(k (a —ay(t,, + N, *t,)))

Yo = o Ly 05(ki (4, ~an( Qytww@mn,,ﬁnm*t.v)))
M O

Zy =V (t, +ng,

|f(a)l(t 4%\ 1,and,k, =0
|f( ( w1*t~) ).k, =0,and,k , =1
_nwl+1 _n -1n.,>0

\' oL (6)
9
Q\ Yq2 @Sin(wz (t,2 +N,,*t,))
Ky, .

()

O @zu +r, cos(a, (t,, +n_,*t.))

(7
where 99, smission gain coefficient, which is related to the position of
tool on the toql Mbrary transmission chain. a)l @2 are separately angular velocities of

. r

rotationa W ment of mechanical arm about the Y-axis and Z-axis. 9 is the radius of
L

180- &rotaﬂng circle of mechanical arm. 79 is extended length of mechanical arm.

are durations rotational movement of mechanical arm about the Y-axis and Z-
aX|s. wl, Moz are separately the numbers of superimposed rotational motion of current

mechanical arm about the Y-axis and Z-axis. by is the minimum period of the timer in the
thread.

Formula (1), (5), (7) can determine the spatial coordinates of the tool library
transmission chain and mechanical arm. Similarly it can determine the spatial coordinates
of other moving components in Cartesian coordinates system. All the units of the moving
models parameters in the virtual space are required to be consistent with the actual
situation in order to facilitate to realize motion control the whole model of automatic tool
changer system. Java3D packs OpenGL and DirectX technologies and provides an object-
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oriented interface for the applications to realize the high-performance and interactive 3D
graphics. Java3D also allows Java Applets to build, depict and control the movements of
the three-dimensional objects in the virtual environment. Java Applet uses java.net.
URL() and vrmlload() and other functions to find VRML model addresses and download
models. The virtual scene described in VRML consists of a variety of objects. Nodes are
basic component units of VRML files. Nodes have names, types, domains and event
interfaces. The whole automatic tool changer system model can be considered as a group
node. Group node is used to make the virtual 3D scene into a more organized and orderly
structure. The child node can move independently on Group node. In this way, the motion
control simulation of automatic tool changer system can be realized by the means of
control mechanism of multiple threads of Java.

5. The Modeling Technique and Motion Control Simulation

<
The basic geometric shapes of Java3D package do not meet the constr, W
automatic tool changer system model in the virtual environment. Therefore r%ﬁonal
3D modeling softwares, such as: 3DS MAX, Maya, Solidworks, Pro/ En@ tc. are
MAX is

currently the most popular 3D modeling techniques, whic
good scalability. This paper uses 3DMAX to build varigu
changer system and export the VRML files based L d. The automatic
tool changer system model is composed of wo ch, SFN ox, spindle driving
motor, tools, tools library driving motor, w@gnical @rn%?r locating fixture, tool
pocket, gearing etc. The virtual automatic m anger sy ovement can be obtained
by integrating movements of all submo a3D h@? advantage in the production of
the virtual experiment for its capabili oadin rent 3D models and conducting
the component of the model. Jay, loader is%%lo load 3D models in the Java3D
scene. The virtual complete autondatic tool %ang system can be synthesized through

integration and adjustment rdinates. are 25class files and 18 VRML files to
release the automatic togkghanger s S?Qu ulation platform. To resolve the problem
that each component i %’s own H& quest, the JAR compression tool in JDK 1.6.0
is used to compr @@iple bytecede files (class or VRML files) into one JAR file.
Meanwhile, the tg\ € size i d from 4682 KB to 947 KB (reduced by 79%). The

JAR file caneie dewnloaded issuing a single HTTP request to the server. The
effectivene @ of ba and overall performance could be significantly improved
because of Srdller file nd single request. The 3D virtual reality system created in
this paper allows th nt to view the 3D virtual automatic tool changer system with a

relative high im jon.
The Iistener@me special actions, such as the action of the button, the motion of the
mouse and fthe Keyboard, is added in this platform. As shown in Figure 5, arbitrary
translati r%ﬁsformation-translate, arbitrary rotation transformation-rotate and scaled
trans on-zoom can be completed by means of three keys in the virtual situation of
tomatic tool changer system. The above figure displays the result of the arbitrary
n, scaling down and left translation. Figure 5 displays the result of local scaling of
virtual automatic tool changer system, presenting the details of transmission structure of
automatic tool changer system, which enables students understand the working
mechanism during operation of the equipment at a glance and enhances students’ interest
in learning. Left mouse button controls arbitrary rotation transformation of automatic tool
changer system, middle mouse wheel control scaled transformation of automatic tool
changer system (Zoom in or out) and right mouse button controls up, down, left and right
translation of automatic tool changer system, which more conveniently directly observe
and operate the virtual automatic tool changer system. These functions can be realized by
means of MouseTranslate(), MouseRotate() and MouseZoom() in Java3D program.
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can control tool changin vement matic tool changer system after starting the

Figure 6 is the virtual expﬁAnt scgeg f tool changing motion control. Students

power control. On th ol panel students can click buttons on the Controller
panel of automatlsTQ@anger S to complete grabbing, drawing, changing, slotting

and resetting m ts. Du bing, mechanical arm rotates 90 degrees, and grab
tools on th ary and, spifidle at the same time; During drawing, spindle loosens
tool, mech@ arm e tools on the tool library and spindle at the same time;
During changing, th rotate 180 degrees and exchange old tool with new one;
Slotting is that me cal arm slots new and old tools into spindle and tool library
separately and I is fixed by spindle; During resetting, rotate the mechanical arm
back to original*gosition. Student can observe the dynamic movement of tool changing by

anual operations. Rotational speed of tool library transmission chain @r ,
ocities of rotational movement of mechanical arm about the Y-axis “tand Z-

2 in formula (1), (5), (7) are set to be constants. In addition, these values can also
be“set by the students. Therefore, in the automatic tool changer system simulation
platform, by means of interactive dynamic observation of automatic tool changer system
and observing the corresponding operation by the translation, the rotation and the zoom of
the virtual scene based on controlling of the mouse, students can clearly understand
working principle and mechanical structure of automatic tool changer system in a virtual
reality environment.
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Figure 7 is virtual experime nshot 0 hgexol holder movement control. The tool
holder can be adjusted ac the‘ and size of machined parts after tool
anel

changing. On the control can use buttons on the Controller panel to
control the feeding m ent alon axis, Y-axis and Z-axis and the rotational
movement about X- xperlm rocedures of machining center tool changer
system are follow 'rst wer on” button, run the system, then choose a tool

examp * gear milling tool” in the “Gear milling tools”, then

change tool. Dynamically observe the process of tool
changing, slotting and resetting movements), drag the
e mechanism, drag the mouse right button can translate the
mouse middle button can scale the entire view. After choosing a
tool, click “Ru tton, dynamically observe the process of tool library transmission and
tool cha of mechanical arm. Click “Spindle start” button, observe the rotation of
spindle; “Rotational Speed Setting” button, modifying the set values, observe
rotation ifferent speed. Modify the values of “X-Coordinate”, “Y-Coordinate”, “Z-
E‘ao te”, “X-Axis rotational angle” in the Tool rest position panel, then click “set”
bO#oN

from the tool b
click “Ru 0 ,
changing ing, d

n, s
mouse left button ¢
mechanism and d

click “run” button, Observe the movement of the tool holder. Click “Reset”

, the tool holder return to original position and another way of modifying the

coordinate is feasible. Click “OFF” Button, turn off the power and complete the
experiment.
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Q.
6. Conclusion A \6
Online education is gi@antageou&gapplied when the knowledge is highly three-
t

dimensional and , constraining the development of modern distance online
education. To so o%e prob d in the modern online education, network virtual
experiments_a loped. In paper a new based-on-Java framework to develop
interactive BD graphics tions embedded in web pages is proposed. The automatic
tool changefsyStem is of high efficiency automated machine tool, which consists
of machinery and stems, designed to machine complex shapes of workpieces,
which greatly i the production efficiency and becomes a typical example of
network vinua@ment& Therefore, the paper introduces the development process the
automa% nger system simulation platform, taking automatic tool changer system

as an . The interactive automatic tool changer system uses browser-based
struc va3D, virtual reality Java Applet, etc. In this paper the frame structure of the
0 @i c tool changer system interactive simulating platform and the working principle
% platform were explained and the motion control mechanism of components of
autématic tool changer system was elaborated in the way of taking the process of
changing cutting tools as an example. The simulation platform for automatic tool changer
system enables students to understand the structure of chain tool library, the principle of
tool changing manipulator and the various cutting tools. The three-dimensional
observation from any perspectives and interactive hands-on operation of students will
greatly strengthen the students’ learning interest, stimulate students' learning enthusiasm
and encourage students to actively participate in the learning process. The automatic tool
changer system simulation platform, with the advantages of easy understandability, good
interactivity, strong sense of reality, simple updatability, small investments and so forth,
can satisfy the requirements of online learning for many students at the same time and
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possesses important applicable value in the distance online education or vocational skills
remote training of mechanical engineering.
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