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COMPUTER INTEGRATED MANUFACTURING TRAINER
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CIM (Computer Integrated Manufacturing) is a manufacturing method, in which the entire production
process is controlled by computer. This manufacturing method includes transversal applications in
several didactic areas such as automation, pneumatics, electronics, mechatronics and process control.

De Lorenzo has developed station-based training systems, which allow the student to view a specific
manufacturing process of an industrial production line. The trainer is a closed- loop control system
based on PLC that exchanges information collected from sensors.

The version DL CIM-B-W_AB integrates Conveyer belt, Linear Transfer unit, Pick and Place unit, six
stations rotary table, drilling module, double needle welding module, uploading arm, and weighing
module.

TRAINING OBIJECTIVES

Ideal for 4 students to work simultaneously.
DL CIM-B-W_AB focuses on the study of the
integration of the industrial sensors in process
inspection as a support for manufacturing
processing line.

Vocational and technical schools.
And applicable to courses in:

e Automation,

The trainer integrates the typical actuators * Electronics,
(electric, pneumatic) into process executions. e Mechatronics,
The performances of the actuators influence the e Electro pneumatics and Process Control.
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quality of industrial automation functions.
Together with the sensors, they ensure and
multiply the value of manufacturing processes.

To study the components substations
functionalities: linear transfer unit, horizontal
transfer unit, pick and place unit, six stations
rotary table, drilling module, double needle
welding module, uploading arm, and weighing
module.

TECHNICAL SPECIFICATIONS

- Power supply: single phase by the mains.
- Power: 450W, 2A fuse on socket for
overload and short circuit protections.

e The DL CIM-B-W_AB trainer is designed
with Allen Bradley PLC, Micro800 series.

A second version is also available which adds an
HMI and SCADA software to the DL CIM-B-W_AB:

e DL CIM-B-WS_7INCH with 7 inch HMI.

HIGHLIGHTS

The trainer is a real application of industrial
sensors and actuators, programmable logic
control (PLC), and dedicated information and
computer technologies (ICT-s).

All training topics are designed for CIM
applications understanding. The sensors are a
support for inspections and manipulation, the
actuators run process and the PLC monitors
and controls manufacturing algorithms
adjusting the processes variables.

It is the basic study of Flexible Manufacturing
Systems, with benefits in increasing the
machines utilization, reducing the
manufacturing leading time, and ensuring high
flexibility scheduling.

The following table shows the details of the models available with ordering code.

PLC

ALLEN BRADLEY
DL CIM-B-W_AB v
DL CIM-B-WS_7INCH v

,  SCADA
TOUCHPANEL?” (o or
v v/

Note: A compressor is needed (no less than 0.6Mpa). Module suggested: DL 8110SLZ.
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SUBSTATIONS DETAILS

CONVEYER UNIT
This is a miniature model of a real time industrial
conveyor system, driven by a DC motor.
The operation of the conveyor is limited to single
direction according to the usage.
The conveyor belt rolls over two pulleys fixed on
either end. The pulleys roll freely and maintain a
free movement for the belt.

e Length: 500 mm.

e Width: 50 mm.

LINEAR TRANSFER UNIT
The Linear Transfer Unit is an electro-pneumatic
controlled linear actuator. Magnetic switches
are fixed to sense the retracted and extended
position of the transfer unit.
It transfers materials from the conveyor with the
help of a pneumatically operated rod less double
acting cylinder.

e Cylinder: Pneumatic rod less (16 mm

diameter, stroke length 200 mm).
e Travel length: 200 mm.

PICK AND PLACE UNIT
It is a totally electro-pneumatic control system.
There are three main parts in this unit:
e avertical arm (double acting cylinder),
e a horizontal arm (double acting
cylinder), and
e an angular gripper (double acting
angular gripper for holding work pieces).
Magnetic switches are fixed to sense the
retracted and extended position of the vertical
and horizontal arms; so, the Pick & Place Unit
transfers the material from the Linear Transfer
Unit end to the next Unit with the help of the
vertical arm, the horizontal arm, and the angular
gripper.
e Vertical travel: 80 mm.
e Horizontal travel: 125 mm.
e Load Capacity: 0.5Kg.
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CONTROL SYSTEM: ALLEN BRADLEY PLC

There are programmable controllers that
combine high performance and ease of use.
Their main advantages are:

e the flexibility, as they can be
reprogrammed,

e the possibility of their use in
environments with severe working
conditions,

e the reliability and safety, and

e the possibility of processing both digital
and analogue signals.

OO COCOCCTUCH

[ Rl

With this controller integrated into the system,
the students can perform experiments

" commonly used in the industrial automation
s environment.
It includes 28 digital inputs, 20 digital outputs,
ﬁ and 2 analogue inputs.

It can be programmed through the integrated
Ethernet port.

SIX STATIONS ROTARY TABLE

A Six Stations Rotary Table (also known as Rotary
Indexer Supplier) consists of a horizontal circular
worktable, on which the work piece is placed to
be processed.

The worktable is indexed to present each work
piece to each work head to accomplish the
sequence of machining operations.

The control and driver use electrical energy.

e Rotary disc diameter: 200mm.
e  Workstation: 6.
e Drive: stepper motor.
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DRILLING MODULE
The module simulates the function of drilling
the work piece. The PLC tells the vertically
double acting flat cylinder to position the
drilling device near the work piece and to
start the drilling device.
The Drilling module is pneumatically
operated with several main characteristics:

e Speed: 22000 RPM.

e Compressed air flow: 4 CFM (Cubic

Feet per minute).

e  Work pressure: 0.5 + 0.8 Mpa.

e Connection Port: 1/4”.
Lifting cylinder: 16 mm diameter & Stroke
length 60mm.
Fixed cylinder: 10 mm diameter & Stroke
length 10mm.

DOUBLE NEEDLE WELDING MODULE

This module simulates the welding function
on the workpiece. Firstly, the PLC controls
the clamping cylinder to clamp the
workpiece and then drives the welding
robotic arm to complete the simulated
welding work.

e Desktop three-axis robotic arm.

e The end of the robotic arm s
equipped with a welding device. The
robotic arm starts from its initial
position and moves along a
predetermined path to the welding
position before performing the
welding operation.

e Degrees of freedom: 3.

e load: 0.5kg.

e Drive configuration: stepper motor
and reducer.

e Control box: The control box is the
control center of the robotic arm
system, wused to control the
movement of the robotic arm in the
workspace, including  position,
velocity, acceleration, attitude, and
trajectory.

e The main structure of the control
box includes stepper control system,
main control part, 24V switch power
supply, teaching system and
input/output interface, as well as
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communication interface with the
robotic arm.

e Executable motion trajectories:
points, lines, joint offsets, etc.

e Teaching pendant: used for
trajectory programming and
program storage.

e Welding parts: parts used to
simulate welding processes.

UPLOADING ARM

The uploading arm or horizontal Pick & Place
Unitis an electro-pneumatic system in which
the movement is controlled by a linear and
rotary actuator. This system works as a
miniature pick and place robot with a limited
path application.

The uploading arm is used to transfer the
components or work pieces from one
workstation to the other. It is pneumatically
operated with main characteristics:

o Slide table drive cylinder: 10 mm
diameter & stroke length 200 mm.

e Lifting cylinder: 16 mm diameter &
stroke length 20 mm.

e Rotary cylinder: 0 + 180°.

e Load Capacity: 0.5 kg.

WEIGHING MODULE
The weighing module consists of two
elements: the load cell and the interface
circuit. The load cell generates a variable
resistance value related to the weight of the
object that is placed over it.
The interface circuit receives processes and
sends this value to the analogue input of the
PLC, which determines the correspondent
weight of the work piece placed over the
load cell.

e Ratedload: 0+ 1 kg.

e Qutput: 0+ 10V.
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HUMAN MACHINE INTERFACE (HMI)

It is a computer based DCS and power
automation monitoring system, which has a
wide application area and can be used for
data acquisition, supervisory and process
controls, and it is the most widely used in
power systems.

With this unit added to the system, the
students can  perform  experiments
commonly used in the industrial automation
environment.

It has a high resolution and includes 1/O
interfaces such as Serial interface and
Ethernet 10/100 base-T.

Available only for the following model:
DL CIM-B-WS_7INCH

Supervisory Control and Data Acquisition
(SCADA) software

The system is supplied with Supervisory
Control and Data Acquisition (SCADA)
software and already installed in the HMI
unit.

\ It occupies an important position in remote
control systems and can monitor and control
Available only for the following model: on-site operating equipment to achieve
DL CIM-B-WS_7INCH functions such as data acquisition,
equipment control, measurement,
parameter adjustment, and various signal

alarms. It interfaces with the CIM’s PLC.
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