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$EVWUDKMW IXWXUH GHYHORSFEKQIW RIUWKMOO DXWKHQWLFL
SURGXFWLRQ SURFHVV LV WDQQN®RWWOD MB\HWH F\WHGULW\ 7
WRZDUGV FRPSOHWH DXWRPOAVRWRHY V DDK W VID FAKRIQW KH &1 ¢
LQWHOOLJHQFH DELOLW\ WR GLDJQRVH HUURUV VHOI
UHSDLU DQG PRVW LPSRUWDDRVWGB YV, QWRH B QOIMPILDEKE QL QJ
LPSDFW RIIRFWIRQUYV 7KLV $K®SHRE DERNRIOROY E FOUDQXIBAW X ULQJ
ZLWK WKH FRQFHSW RI EXLOGLQJ D FXVWRP : (%
DSSOLFDWLRQ IRU PDFKLQH WRRQ, IFBQW&RQR1WKDW
SURYLGHV IOH[LELOLW\ RSHUDWLRQ IURP DQ\
UHPRWH ORFDWLRQ H Q VIX theRli/inch§i® BegvebRveJtmsiness, the
LQGHSHQGHQFH DQG ORZ @RotyWtoGeree \inRciyly avwy | items

2SHQ 6RXUFH $UFKIXWHKFWudgstriot Qi KprRriod and quality control
WHFKQRORJ\ LV QRW \HW @ipcw Xhg HsuMi@IR of J the |1Rabufapturing
FRPSOHWH H[FOXVLRQ R bugimsy. N hisUsor{ 0fReRtrenyy grgpsure from
PDFKLQLQJ SURFHVYV , We clgnts Fhag Im@led e ngpd to re-take a
GHPRQVWUDWLRQ RI KBU QRandoey it thg way tkeHnaigiRcpuring procedure

WKH ,QWHUQHWF RVARO BI E) Digrdibasteld ¥ pirun of production line setup. As
PDQXIDFWXULQJ LQ VXFK DresulHthgx Bas pecntaslew mokeHrom the

NH\ FRPSRQHXWWVV WKH cokwemp@l independent style of
UHVRXUFH SHUVRQQHO D Q@anaKusingpPtp @ xvpodwideXclientQdgiven
HTXLSPHQW DUH JHRJUD Srrenufapuigg\ nmyetHodaogyD Wwhich  has
&RPSXWHU 1XPHULF &R QW WRuht forth thajdeayof virppaHvetumey

&1& LV D PDQXIDFWXULQJ SURFHVV WKDW .
LQFRUSRUDWHY DXWRPDWIeRdR of pintpgly yepiures [l gpermits
LQWHOOLJHQFH UHSOD F L @ §eapxepilyvipelats & mappfagiuys apdssigi} F H v
DQG PDFKLQHV XVHG LQ PP @XUDWy xeyq qgnpinistraiqps without
SUHVHQW VFHQDULR RI &1®MpDHIEER Hiasiaiers egy cyeytuate in
MXVW FRQILQHG WR ORF DGt DOYLEORENS 2R |supnly
PDQXIDFWXULQJ WDNHV ¥odtrpnd sub-gahgringspiey pro firms is
LQIUDVWUXFWXUH WR dpto dRig. Angthep pnghiedology in
PDQXIDFWXUHUV WR FRO O BRI e cpmuipiarian ) gragnestions
GHVLJQ DV ZHAOWKRI PR@LXEE w Ralydeq jtopographically  scattered
SURFHVV LQ UHDO WLPH mpnyfaciyrerie apeialy so@s to mpapfacture
IUDPHZRUN UHVWV RQ hedwer ¢hat ayeqgomnatibly with different
IRXQGDWLRQ LPSOHPHQW Hskersy 2 Qriecey AfF i) RiRl J Yepfwre.
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Needless to say this would oblige the
manufactured hardware being referred to have
procurements for safe remote control.

Various research activities are being
conducted on remotely controlling the CNC
machine [2], with distinctive processes and
solutions for distinctive issues. In most cases,
it is only a simulation and monitoring process
without the machine being possible to operate
in the real time.

This paper describes the conceptualization
of the Web Machining system and
methodology developed in a context of
E-Manufacturing, aiming at integrating
internet and artificial intelligence for the
remote manufacturing using Computer
Numeric Control (CNC) machines.

,, &218&(37

The Industrial Revolution [3], which took
place from the 18th to 19th centuries, was a
period during which predominantly agrarian,
rural societies in Europe and America became
industrial and urban. Prior to the Industrial
Revolution, which began in Britain in the late
1700s, manufacturing was often done in
people’s homes, using hand tools or basic
machines. Industrialization marked a shift to
powered, special-purpose machinery, factories
and mass production.

With the invention of computers, their
implementation in manufacturing industry has
brought a revolutionary change in
manufacturing industry. In this modern world
the CNC machines have replaced the
conventional machines. Fig. 1 shows the
localized CNC machine.

) LJ Actual View of a Computer Numeric Control
(CNC) Machine [4]

In the present scenario although we have
achieved automation incorporating artificial
intelligence the manufacturing operation is
confined and localized. Working at a remote
location under undesirable conditions is a most
challenging task a CNC machine operator
faces.

$ 7\SHR&1&SHUDWLRQV

Today CNC technology is still being
retrofitted to various machine tools [5] but
there are also many machines which are
created for the sole purpose of being CNC
machines.

X &1& 0LOOLQJ

Milling machines today are often retrofitted
with the latest CNC technology. This process
involves  eliminating all the complex
manual  mechanisms  built into  the
conventional machine to make it easy for the
operator such as: hand wheels and DRO
(Digital Read Out) electronics.

The conventional milling machine will
usually have its old lead screws replaced with
new very high accuracy ball screws and
various new mounts built for mounting the
actuators to the machine. Fig. 2 shows an
image of CNC milling machine.

) LJ CNC Milling Machine [4]

X &1&7XUQLQJ

Turning is an engineering machining
process in which a cutting tool, typically a
non-rotary tool bit, describes a helical toolpath
by moving more or less linearly while the
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work-piece rotates. The tool's axes of
movement may be literally a straight line, or
they may be along some set of curves or
angles, but they are essentially linear (in the
nonmathematical sense). Usually the term
"turning" is reserved for the generation of
external surfaces by this cutting action.

CNC turning refers to the automated
machining process of shaping material, such as
metal, wood or plastic, using a CNC machine.
In contrast to traditional turning utilizing a
lathe, which wusually requires continuous
operator attention, CNC turning allows for
multiple cutting actions to be completed under
computer control.

During the CNC turning process, a piece of
material is rotated and a cutting tool is moved
parallel to the axis of rotation to produce
precise diameters and depths. CNC turning can
be performed on the outside of the work-piece
or the inside (also known as boring) to produce
tubular components to various geometries.
Fig. 1 shows an image of CNC turning
machine.

X &1& RXWHUV

CNC Routers are a very common piece of
machinery you will see a lot when learning
about CNC. These are machines built
exclusively to be operated by CNC
technology and have no human interface
other than through the computer.

Routers are generally for producing larger
work and more commonly built with the idea
of cutting wood, plastics and sheet metal in
mind. Router also are most commonly found
in a 3 axis setup (X, Y and Z). This set up will
allow cutting of basic profiles and 3
dimensional relief machining. There are also
CNC router which are 4, 5 or even 6 axis,
these machines are more suited towards
cutting more complex shapes or prototype
models. Fig. 3 shows an image of CNC router.

<

' H

) LJ CNC Router [4]

X &1& 30D&RPWWHU

CNC plasma cutters are very similar to
CNC routers in size and setup, however
plasma cutters don’t require as much of a
powerful set up because as opposed to
dragging around a spinning tool in material
they fly above the table with a plasma torch.

Plasma cutters are made for cutting 2
dimensional profile shapes into sheet metal.
Fig. 4 shows an image of plasma cutter.

) LJ CNC Plasma Cutter [4]

X &1& DVKEBXWWHU

CNC laser cutters follow the same
principle as the plasma cutter. However laser
cutters use a much less destructive force than a
plasma torch. Laser cutters are often good for
cutting wood, plastic and metal. Each will
need a different strength of laser suited for the
material.

x '"3ULQWHU
A 3D printer or 3 Dimensional printer uses
a similar set up as a CNC router or laser cutter,
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except it uses a plastic extruder. This plastic
extruder pushes out hot plastic through a
tiny hole and slowly, layer by layer deposits
enough plastic to build up a completed part.

X 3L FINQ&O DFHF KL Q H

A pick and place machine again uses a
similar set up as a CNC router or laser cutter.
This time there a multiple small nozzles, that
pick up electrical components and then move
into a desired location and place that
electrical component down. Hence the name
pick and place! Pick and place machines
move very quickly and are used to place the
many hundreds or thousands of electrical
components that make up devices such as
computer motherboards, phones/tablets, and
pretty much everything else that has a printed
circuit board.

L, +2: ,17(51(7 $,'6 ,1
&21752//,1* $1' 23(5%$7,1*
&1& 0$&+,1(6 5(027(/<

Today the most prevalent and most basic
method for conveying is the web. It permits
clients to hunt, search, recover, spread and
offer data remotely. It really gives worldwide
availability and the capacity to effectively
remotely control from any point on Earth. The
idea of establishment of Web based tele-
control is in light of straightforwardness and
has minimal effort of advancement and
sending.

Fig. 5 demonstrates a chart of the created
idea of web control [2]. The idea comprises of
the created Web application that is gotten to
from the PC that is joined with the web by
means of a TCP/IP convention. Constant
correspondence with the server is
given utilizing attachment programming.
Server advances solicitations to the EMC2
control unit [6] that is physically joined with
the machine device.

SERVER SET ON
PORT 10000

WEB PAGE m

MACHINE TOOL

) LJ Schematic Representation of WEB Control
of Machine Tool [2]

The use of open source gives the
adaptability. Since the control unit's capacities
are accessible remotely for usage in a Web
application, it is conceivable to straight for
wardly control the control unit as compared to
controlling the local PC on which the control
unit is introduced.

$ " HVL&A&RQVLGHUDWLRQV

Taking into account the research work of
Lee et al. [7], preparatory examinations
concerning the remote control of the CNC
machine were undertaken utilizing commercial
off-the-shelve (COTS) remote control
programs, for example, NetOp, VNC and
Telnet. There were a few shortcomings with
respect to the remote control programming in
its present setup to completely control the
manufacturing process. These shortcomings
lead to recognizable proof of the
accompanying key necessities which were
considered into the last outline of the remote
control setup.

%&RQFHJSWIXPHZR UN

Web pages installed with Java applets
give an interface for remote operation of the
CNC machine as a feature of the proposed
Internet based control and operation of CNC
machines as shown in fig. 6. As Java is
web and user friendly, all that a remote client
requires is a Java-empowered web program
and Internet association to utilize the
framework. Utilizing the web interface, the
approved remote customers give machining
parameters which are transferred to the web
server utilizing the CGI.
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) LJ Conceptual Framework Outlining the Various
Components (Subsystems) and their Interaction
in the Proposed Web-Based Manufacturing System [1].

The machining parameters after coming to
the server (center level) constitute a sections
program which is put away in work record
booked for execution on the boring machine.
The CNC penetrating machine is a machining's
representation process, which is controlled by
the server by means of the upgraded parallel
port.

The machining procedure is checked by the
system camera, which is a center's piece level
giving continuous criticism to the remote
clients. Clients can further work together on
item plan on the other hand different issues by
method for a visit room facilitated by the web
server.

In tending to security issues relating to the
online assembling framework, the firewall is
the primary line of safeguard in limiting
unapproved access to the server and the CNC
machine. Notwithstanding this, the web server
confirms clients before allowing consent to
submit employments, screen the machining
process or take an interest in virtual exchange.
At last all contact based correspondence
between the customers and the server is
extended TLS in this way guaranteeing
classification, mformation trustworthiness and
server verification.

The Server for Internet-based Secured
Manufacturing (Sisman) which has the online
manufacturing framework has been arranged
to run the Red Hat Linux working framework,
Apache web server and Iptables firewall
Sisman has additionally been enlisted on
USP's space name server. Moreover

associations beginning from outside USPNet
foreordained to port 80 (HTTP) and port 443
(HTTPS) on Sisman were permitted to go
through USPNet's firewall.

& $GYDQWEBDIDHIL B P R&MH
ODFKLQLQJ

The following are the few advantages of
having remote CNC machining:

X Remote operation is advantageous for
operations required at locations inaccessible to
humans

X The technique can prove cost effective
as the cost incurred in deputing a person every
time to remote location is very high.

X The World Wide Web is one of the
readily available channel for accessing
anything anywhere so controlling a CNC at
remote locations becomes easier.

X Multiple inputs from n number of clients
can be given to any machine from anywhere
thus increasing productivity rate.

" /LPLW DRV LKROQBH® RN K&
ODFKLQH

The following are the few limitations of
having remote CNC machining:

X Up-front investment required for
a solution of setting up of remote CNC
machine is larger due to development costs.

X Cultural acceptance is an issue as all the
countries around the globe have their own
national standards and very few of them
follow international standards.

X Due to a very small percentage
mvolvement of manual labour, the chances
of human error occurring at the input location
may incur huge loss at output location.

X Technology issues that play a factor
include whether the existing technology
infrastructure can accomplish the training
goals, whether additional tech expenditures
can be justified, and whether compatibility of
all software and hardware can be achieved.
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,9 &21&/86,216 verification and remote robot machining
through the Internet”. Proc Inst Mech
Web based tele-operation of manufacturing Eng 2000; 214B:635-44.

frameworks is not another idea as is exhibited
by the variety of such applications springing
up on the Internet. These applications radiating
from diverse philosophies have changed
central focuses in tending to diverse issues.
For example, none of the examination talked
about in the writing survey give definite
thought of security issues in conveying over
the Internet. The paper explains how one can
have a remote manufacturing setup with all
network security in place. This technique if
implemented can change the face of our globe.
Globalization will gain its true meaning with
all the nook and corner of the world
interconnected.
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