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1. EDU VR1 CcinioStation ‘

Automatic Storage & Retrieval Sapstem
Material Handling Subystem

- Conveyor

- Pallet

Flexible Manufacturing System
- 6-axis articulated robot

- EDU VRMill

Vision Inspection Sugystem
Central Control Subystem
-SCADA

-PLC

-RFID
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2. EDU VR1 cinioLayout

Material Handling
Sub -system

Automatic Storage and
Retrieval Sub -system
(ASRS)
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Flexible Manufacturing System

EDU VR1 Mill

6-axis Articulated Robot

RFID

RFID

RFID

from illustration shown
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Central Control
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NOTElllustration for visual reference only. Actual offered system might be differ
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3. CIM Background‘

3.1What isCIM?

The CIM system is a manufacturing modeltfe unmanned factory of the future. It is used for teaching and
training of manufacturing engineering students in areas related to automation, material handlstgmsy
integration, CNC machining and robotics. The system is designed forflexible manotaetunl allows a wide
range of machine tools, automation devices and software to be integrated. It has an open systesptconc
whereby manufacturing software such as CAD/CAM, databases, MRP, ERP are easily integrated.

3.2How does CIM works?

Manufacturingtoday is a web of global activities, integrated via computer and communication networks. It is
multi-facetted, incorporating both technology and management. Computer Integrated Manufacturing (CIM) is
the discipline in which these areas are organized indtractured and cohesive whole.

Implementation of CIM can result in significant improvements in productivity and product qualityaand
stronger presence in the global marketplace. To achieve these benefits, there is a need to edutate a
motivate practicing engineers, managers and infation technologists regarding CIM methodology, planning
and implementation.

3.3 Fundamental of Manufacturing

3.3.1 Factory Operations
For a company to be engaged in making product, there are certain basic functions that must e @atriie
order totransform raw materials into the desired products (finished goods). The functions are:

- Processing

- Assembly

- Material Handling and Storage

- Inspection and Test

- Control
All these functions that carried out in a typical manufacturing company is ®rfraetory Operations. These
operations usually come in direct contact with the product during the manufacturing process anakarg
place within the production shop floor.

3.3.2 Information Processing Operations

A large amount of data, records, and kvledge are required to be injected/generated into/from or flow
through the entire manufacturing process in order to produce the product successfully. A manufgcturi
company must properly organize themselves to coordinate all these information or knowledyeer to
accomplish the aboveentioned five functions. We described the system of managing the data, information,
and knowledge as an informatigerocessing system. Unlike the activities carries out in factory operations,
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these informationprocessingactivities usually do not come in contact with the actual product and are taking
places outside the production shop floor.

The informatiorprocessing system can generally be described as comprises 4 functions. They are:
- Business Function
- Product Degin Function
- Manufacturing Planning Function
- Manufacturing Control Function

Page5 of 30
COPIRVGHEHT
This document is theTsmbelprapasht o the dMSlacedyaitin OIBtacieBaiip it O theanisRieait atmbibiecopyunigntge, or distribute it
within their orgahidhtioncaply, elivatge) triktiguebiigs ivitithin tiheiwcittgm zetiois heom dkeeMaSDidd g GisaittfeC ompanies
written permission from the MTBidactic Group o€ompanies



MTS Didactic Associate Companies

SAR Blended Training Conc

4. EDU VR1 cinioStation Description

CIM Description
The proposed system is to brodelledin a model and itmust be capable of interfacing with the SCADA
software. A pair of RF read/write heads is mounted on eachsyskem for reading and writing of data
from/into the pallet's RF tag. A standalone computer and or PLC is provided for easyssein (items 1 t3)
to resume the role of a supervisory control. Communication between this-¢wsaputer and the rest of the
controllers (example robotic controller) is through a RS232 cable or Ethernet link (v@ords GEthernet
switches). All these supervisecpmputers are linked through a 2dorts Ethernet switches (Please refer to
Appendix Il for details) and any one of these supervisory computers can act as SCADA host esfgstéon (r
item #1).
1. Automatic Storage & Retrieval Sapstem

Please refer to Sectionfar details
2. Material Handling Sulsystem

Please redr to Section 2or details
3. Flexible Manufacturing System

Please refer to Sectionf8r details
4. Inspection Sulgystem

Please refer to Section 4 for details

5. Central Control Subystem

Please referd Section 5 for details
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1. Automatic Storage & Retrieval Stdystem

Description:

The purpose is to provide for a system, which is the combination of equipment, and a control titheda
store, and retrieves materials with precision, accuracy, and speed under a defined degree of artoifiag
sub-system comprises storage modules angtorage/retrieval (S/R) unit.

Storage of materials inside a storage compartment is via a pallet. AaRigiace pneumatic arm shall be
included into this suisystem to facilitate the transfer of pallet from the S/R unit to the conveyor and vice
versa.

Training Available

1. Cartesian Robot programming

2. PLC via ASRS Interfacing

3. System Maintenance & Troubleshooting
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2. Material Handling Suisystem

Description

The purpose of his handling system is to provide a means of transportation of pallets betweers variou
processing stations. The handling systemequipped with locating unitsbuffer units. The purpose of the
locating unit is to allow the pieind-place arm from each sulsystem, to interact with the pallet. The buffer
unit is to staneby a fresh workpiece for immediate processing by the workistgtion (example CNC milling)
once they have finished with the existing weplece. Both of the units must be a@&bkto be relocated to
another position with ease (module type of design). Besides this, the material handling systeralsouisé
configured such that the starbly pallet shall not block the flow of other pallets. The pallet is conveyed around
various staibns through a conveying media

Training Available:

1. Conveyor system assembly

2. Pneumatic system control

3. Conveyor system maintenance and troubleshooting
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3. Flexible Manufacturing System

3.1 Gaxis articulated robot
Description:
- To load& unload the raw material from conveyor to machine for simple machining process

NOTElllustration for visual reference only. Actual offeremodel
might be different from illustration showraccording to latest design
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3.2 EDU/R1 Mill

Description:

- Floortyped educational CNC milling machiwectirry outbasicmachining process, such as drilling,
pocketing, etc.

Mechanical Specifications
Controller : Siemens 808D
Spindle Axis : Vertical
Work Table : 150 x280mm
Strokes: X: 200 mm

Y: 150 mm

Z: 180 mm
T-Slots :3x8x55mm
X, Y, Z motors : Servo Motors
Spindle Speed : 50—2800 rpm
Spindle Motor Power : 400 w
Rapid Feed : 2000 mm/ min
Transmission : Ball screw

Automatic Tool changeMNo ATC

Overall Dimension (gross): Approx. 1550 x 1400 x 1050 mm
Estimated weight : Approx. 800 kg

Power Supply : 3phase, 380V, 5kwW
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4. Vision Inspection Subystem

Description:

The purpose of this suflystem is to provide an automated system for the extraction of the products features
(which are also the controlled parameters) from the actual products that are flowing through tipesed
production system.

The proposed suBydem shall equip the trainees with practical machine vision technology for industrial
inspection applications. The trainees shall be taught in the following areas:

x Core components of vision system and how to configure the physical system and runnindhofenac
vision system

x Image acquisition and digitization

Image processing and analysis

X Interpretation

x

Training Available:

1. Vision Profile setup

2. Camera installation and alignment calibration
3. PLC via vision system interface
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5. Central ControBubsystem

The function of Central Control Ssstem (CCS) is to monitor the loaded product from operation to
operation. It ensures the parts are processed within specifications and in the right operatiomrddess
integrity is achieved through close communicatwith all Operation Controllers.

The proposed system is built with the SCADA software. A pair of RF read/write heads is mounted on each
sub-system for reading and writing of data from/into the carrier's RF tag. PLC is provided for padidula
system to resume the role of a supervisory control. Communication between thiscbogiuter and the rest

of the controllers (example robotic controller) is through a RS232 cable or RJ45 Ethernet condttiuese
station are linked through PLC atin#® supervisory computs can act as SCADA host system

Training Available

1. RFID Setup

2. SCADA operation

3. PLC via Conveyor interface

4. PLC via Robot interface

5. PLC via CNC machine interface
6. SCADA via PLC interface
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5. EDUCIM/FMReference

EDU VR1 CINI10
(For Nakhon Si Thammarat Seaboard Industrial College, Thailand)

Station 1: Automatic Storage & Retrieval Sglgstem
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Station 2: Material Handling Subystem
- Conveyor
- Pallet

Station 3: Flexible Manufacturing System
e - 6-axis articulated robot
e -EDU VRI1 MillB
(EDU CNC Milling machine with biilttroubleshooting board)
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Station 4: Vision Inspection Sudystem

Station 5: Central Control Sufystem

- SCADA
-PLC
- RFID
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Onssite system commissioning, tuning & training
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EDU VR1.5 CIM
(For Salman University, Al Kharj, Saudi Arabia)
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EDU VR1 CINI10
(For University Malaysia Pahang, UMP)

Onssite installation and commissioning
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Application training
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EDU VR1 SMART Ci1
(For MJII (formerly KKTM Beranang), Malaysia)
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Automated System (AR Finisher)
For Automated Enforcement System
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Auto Storage / Retrieve System (A

Assembly Systel

Materials transfer FMS (lathe, Mill & robot) / Convey

EDU ‘R2-CIM

Vision Inspection Syste
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Auto Storage / Retrieve System (AS

Custom made XYZ engraving machine with Siemens

EDU- CIM (with Custom Made Machine)

Inspection System

Assembly System
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Computer Integrated Manufacturing (CIM) REFERENCE with EDU Machines In ITE College Centre

EDU-CIM CKD
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Computer Integrated Manufacturing (CIM) REFERENCE with EDU Machines

EDU VR- CIM Setup at Islamic University Yogyakarta, Indor

EDU VR- CIM Setup at Perlis University, Malay EDU VR- CIMSetup at Rajaphat University, Thail
EDU VR-CIM Setup at ITE Yishun with Spinr- EDU VF- CIM Setup at ITE Macpherson with Spir
MILL, Singapore E-MILL, Singapo
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Other CIM / FMS Models
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EDU VRz CIM with CNC router

EDU IM& Integrated Modular Systel

EDU VR- CIM with EDU Mill VR
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