
 

 

 

TRABAJO FIN DE GRADO 

Grado en Ingeniería Electrónica Industrial y Automática 

ESTUDIO, PROGRAMACIÓN Y SIMULACIÓN 3D DE UNA CELDA 

ROBOTIZADA DE CLIPAJE. 

 

Anexo A1: “User Manual” 

 

 

 

 

 

Autor:  Zaharia, Vlad 
Director:  Ponsa Asensio, Pere 
Convocatoria: junio 2019



Estudio, programación y simulación 3D de una celda robotizada de clipaje  

    

 

Index 

1. INTRODUCTION _________________________________________________ 3 

 SAFETY ________________________________________________________ 4 

 General Safety .......................................................................................................... 4 

 Safety Guidelines...................................................................................................... 4 

 Safety during Maintenance ..................................................................................... 5 

 Safety during Programming ..................................................................................... 5 

 Airborne noise levels ................................................................................................ 6 

 Safety elements........................................................................................................ 6 

2.6.1 Hardware: ............................................................................................................... 6 

2.6.2 Software: ................................................................................................................ 8 

2.6.3 Stop types ............................................................................................................... 9 

 CELL DESCRIPTION ______________________________________________ 10 

 Object ..................................................................................................................... 10 

 Cell components .................................................................................................... 10 

 Technical Data ........................................................................................................ 11 

 Main elements machine ........................................................................................ 12 

3.4.1 Cabinet controller ................................................................................................. 12 

3.4.2 Flex Pendant (Console) ......................................................................................... 13 

3.4.3 Robots IRB2600-20/1.65 ...................................................................................... 14 

3.4.4 Vision .................................................................................................................... 16 

3.4.5 Parts and nests ..................................................................................................... 16 

3.4.6 Auto-Ejection system............................................................................................ 17 

3.4.7 Tools ...................................................................................................................... 18 

3.4.8 Feeders ................................................................................................................. 19 

3.4.9 Cleaning system .................................................................................................... 20 

3.4.10 HMI Screen ........................................................................................................... 20 

 TRANSPORT AND DISSASSEMBLY __________________________________ 21 

 ROBOT SYSTEM ________________________________________________ 22 



Estudio, programación y simulación 3D de una celda robotizada de clipaje  

  i 
 

 Coordinate systems ............................................................................................... 22 

 Tool and “TCP” (Tool Center Point) ....................................................................... 23 

 Work Objects .......................................................................................................... 24 

 Jogging .................................................................................................................... 24 

 Calibration .............................................................................................................. 26 

 Robtargets modifying process ............................................................................... 28 

 DESCRIPTION OF THE PROCESS ____________________________________ 29 

 Rearm process/ Automatic start............................................................................ 29 

6.1.1 Start at the beginning of the program ................................................................. 29 

6.1.2 Continue the execution after a stop .................................................................... 30 

 DESCRIPTION OF SCREENS ________________________________________ 31 

 Screens of the robot (TechPendant Unit) .............................................................. 31 

7.1.1 Initial screen.......................................................................................................... 31 

7.1.2 Message screen .................................................................................................... 32 

7.1.3 ABB Menu ............................................................................................................. 32 

7.1.4 Status of the controller ......................................................................................... 33 

7.1.5 Inputs and outputs screen .................................................................................... 34 

7.1.6 Production window .............................................................................................. 34 

7.1.7 Program editor ..................................................................................................... 35 

7.1.8 Sync Safe ................................................................................................................ 36 

7.1.9 Cyclic Brake Check .................................................................................................. 38 

7.1.10 PP to Main .................................................................................................. 40 

7.1.11 Create BackUp ........................................................................................... 43 

7.1.12 Restore BackUp.......................................................................................... 44 





Estudio, programación y simulación 3D de una celda robotizada de clipaje  

  3 

 

1. INTRODUCTION 
This instruction manual indicates the correct and safe use of the cell described in detail in later chapters. The 
safety instructions marked in this manual and the general instructions for the operation of machinery must be 
respected. Accident prevention measures and the general safety standards indicated in the workplace and the 
work associated with this equipment must also be taken into account. 

Before any work on the machine, the worker must have read this instruction manual, and its associated manuals, 
especially the chapter on basic safety instructions. It is important to fully understand what has been read. 

 

(Note: This instruction manual is a component of the described cell, so it must always be accessible to the users of 
the machine, reaching as far as possible in the vicinity of an accessible copy of the manual.) 
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 SAFETY 

 General Safety 

The user of an ABB robotic system has the final responsibility for the safety of personnel working with the system.  

The safety procedures used should be appropriate to the level of danger and risk associated with the particular 

installation.  These safety procedures should include all of the precautions described below and any additional 

safety measures appropriate to the particular installation, including the shop or plant safety rules normally in 

effect. 

The robot should be approached with the same caution as any other industrial machine. Although ABB robots are 

designed for the greatest possible safety, no machine is completely safe, and it is impossible to entirely eliminate 

the human factor.  For additional information about robot safety, see the Robot Manuals or DVD documentation 

supplied with the equipment.  

 Safety Guidelines 

When working with any robot system, observe the following safety guidelines: 

 

1. Always keep the operator work area clean. 

2. Never defeat the purpose of gate interlocks, guards, fences, light curtains and other safety devices.  Do not 

operate equipment with guards removed or safety circuits defeated. 

3. Know the location of all EMERGENCY STOP buttons and POWER ON/OFF switches that may have to be 

used quickly. 

4. Make sure that each person directly responsible for the operation of the robot system has a thorough 

knowledge of all safety procedures and practices.  Keep all gate access openings to the robot closed and 

properly secured during operation. 

5. Keep in mind that there is always an element of risk when approaching a moving industrial robot.  The 

robot exerts considerable force even when moving slowly. 

6. Be aware that when the system is in the RUN mode, the robot may begin to move unexpectedly at any 

time without warning.  A robot program contains many instructions that control the movement of the 

robot.  For example, a pause or slow movement pattern may be followed immediately by rapid 

acceleration to a high-speed movement.  Signals from peripheral equipment can also affect the sequence 

of instructions sent to the robot.  A repeating pattern of movement can change abruptly without warning. 

7. Avoid working alone within the work envelope of the robot when the system is in the RUN mode.  One 

person should remain outside the envelope with the sole responsibility of activating the EMERGENCY 

STOP button in case a dangerous situation should arise. 

 

If you have to be within the work envelope of the robot: 

 

1. Make sure that the entire work cell has been prepared for safe operation before running the robot system.  

Correct all abnormal conditions of the robot system and peripheral equipment before starting up.  Notify 

your supervisor or trained maintenance personnel of any abnormal condition that you cannot rectify 

yourself. 
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2. Make sure that the robot system is in the STANDBY mode for as long as possible.  Keep program execution 

to a minimum and return to STANDBY as soon as possible. 

3. Select TEACH with the operation mode selector switch on the front of the robot control cabinet.  Remove 

the programming unit from its storage compartment in the control cabinet and carry it (with the ENABLE 

SWITCH released) into the work envelope of the robot.  This ensures that operating power to the robot 

motors is disconnected and the robot is in the STANDBY mode. 

4. Always wear protective clothing and equipment specified by safety regulations. In general, loose fitting 

clothes such as ties, scarves, arm bands, etc., should not be worn near the robot system. 

 Safety during Maintenance  

When performing maintenance on the robot system, all the above safety guidelines should be in effect as well as 

the following: 

1. Make sure that all persons within the work envelope are thoroughly familiar with the performance 

characteristics of the robot and its potential hazards. 

2. When working on the robot controller or while the robot is in the operating mode, make sure that the 

work envelope is clear of personnel. 

3. Always disconnect main power and "LOCK OUT" the switch box before inspection. 

4. Replace all equipment service covers after performing a maintenance procedure. 

5. Always have an escape path planned. 

6. Never slow or stop the robot with any body part or makeshift device. 

7. Removal or loss of air pressure may result in moving mechanisms. Appropriate precautions must be taken 

to prevent equipment damage or personal injury in such cases. 

 Safety during Programming  

When programming the robot, all the above safety guidelines should be in effect as well as the following: 

 

1. The robot system must be under the sole control of the programmer. 

2. Only the programmer should be allowed in the restricted work envelope. 

3. Movement of equipment into the work envelope must be under the sole control of the programmer. 

4. The robot must always be operated at slow speeds except when a higher speed is needed for program 

verification. 

5. The programmer must always be outside the restricted work envelope of the robot before initiating the 

automatic mode of operation. 
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 Airborne noise levels 

Analyzing the airborne noise levels of the cell described in this manual, it can be affirmed that it does 

not exceed 69 dB of noise. 

Below is the table of noise level specifications of the IRB 2600 robot:

 

 Safety elements  

The purpose of the safety module and the functional safety options is to provide a robust and easy-to-use safety 

controller in the robot system. Functional safety includes a complete software and hardware solution that is fully 

integrated with the robot controller and the RobotStudio programming environment. 

 

2.6.1 Hardware: 

2.6.1.1 Fences and doors 

The cell is surrounded by polycarbonate fences, which prevent personnel to access inside the cell without 
requesting permission through the door keypads. There are also two lateral sliding doors which allows 
maintenance personnel to enter inside the cell and also introduce the trolley between the robot and the welding 
machine. 

2.6.1.2 Door keypads 

Each door has its keypad. There are two buttons and one emergency stop. One button is white and the other is 
yellow, both illuminated. Next you can see a picture of the keypad. 

 

Element Status/Action Function 

Yellow Illuminated 

Button 

Pulsation 

Intermittent 

Fixed on 

Access petition done. 

Waiting for permission of the robot to open 

Possibility to open the door 

Yellow button to access permission.  

White button to rearm 

Red mushroom (Emergency Stop) 
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White Illuminated 

Button 

Pulsation 

Fixed on 

Door rearm and activation of securities. 

Opened door 

Emergency Stop Pulsation Stop 

 

2.6.1.3 Light tower working mode 

The light tower is a visual component that warns the personnel about the state of the cell. 

Below are represented the different states which light tower can have: 

 

2.6.1.4 Start cycle button 

The start cycle button must be pulsed when is willing to start the production cycle once the part was replaced with 

a new one.  

2.6.1.5 Emergency stop 

In the next pictures there is the emergency stop layout: 

  

Red light + Buzzer Continuous 

 

Emergency stop actives, System fault 

Orange light Continuous 

Blinking 

Manual Mode 

Manual operation required 

 Green light Continuous 

Blinking 

Automatic mode. In work 

Initial position ready to start 
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2.6.2 Software:  

SafeMove is the main functional safety option, but the safety module can also be used in various applications 

without the SafeMove option. For example, to communicate with a safety PLC through safe fieldbus 

communication, or when using the keyless mode selector. 

The safety module is an integrated safety controller in the robot controller, with the purpose of providing safety 

functionality for the robot. Safe output and input signals are typically connected to cell safety circuitry by safe 

communication with a safety PLC. The safety PLC can take care of interlocking in the robot cell, for example, in 

order to prevent robot and operator to enter at the same area at the same time. 

 

2.6.2.1 SafeMove 2 Pro Virtual 

 

When using SafeMove, the safety controller ensures a high safety level in the robot system by using supervision 

functions that can stop the robot. Note that the safety module and the functional safety options is one component 

in the safety system of a complete robot cell, normally complemented by other equipment (for example light 

barriers) for detecting the whereabouts of the operator. 

SafeMove has two important types of supervision functionality. The first one being to ensure that the axis 

computer and the drive system are working correctly, making the robot follow the ordered value from the main 

computer as expected. The second being to supervise the robot position and speed and stopping the robot or 

setting output signals to indicate a hazard. 

The main computer calculates the absolute motor position values sent as reference to the axis computer, and 

simultaneously sends them to the safety controller. The axis computer reports the actual rotational motor position 

values via the main computer to the safety controller, as a separate process from the reference value. Since these 

values are within one revolution, the absolute position is calculated by adding values from internal revolution 

counters in both the axis computer and in SafeMove. 

The second type of supervision functionality (to supervise the robot position and speed) is fulfilled by letting 

SafeMove compare the robot position and speed with limit values configured by an authorized user (so called 

Safety User). If any value is outside its defined safe area, the supervision functions will stop the robot (or set an 

output signal). 

 

The next table shows the functions that are implemented in this cell: 

Function Description 

Tool supervision functions Protects the operator and enhances machine and equipment safety by 

supervising the position (Tool Position Supervision), speed (Tool Speed 

Supervision) and orientation (Tool Orientation Supervision) of the tool. 

Cyclic brake check Supervises that the brakes are checked with a cyclic interval. 

Stop functions Triggers stop of the robot using safe fieldbus inputs from the safety PLC. 

 

Going into detail, the SafeMove will ensure that the cell stops when an emergency stop is pushed, or the door is 

opened. There are virtual fences declared to prevent the collision between the robot and the methacrylate fences. 

The maximum velocity of the robot in the clipping area is 1000 mm/s.  
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2.6.3 Stop types 

2.6.3.1 Different ways to stop the cell 

The usual stops that may suffer the installation are: 

Kind of STOP Stop reason 

Emergency Stop (ES) - Emergency pushbutton pressed or not rearmed. There is an 

Emergency mushroom located at the frontal part of the cell, another 

on the keypad, and one on the TeachPendant.  

General stop (GS) - When the door is opened in the cell or the machines. 

Automatic Stop (AS) - Door opened or some failure in the securities of the door in the 

cell. 

Program Stop (Stop) - Done by the TeachPendant Unit with the stop button. 

 

When an Emergency Stop (ES) is provoked, the cell completely stops. The robot instantly stops its movement and 

secondary air valves (robot and cylinders air valves) are blocked, to avoid the activation of the cylinders or the table 

pneumatic elements.  

The SaveMove sends two digital outputs (DO), General Stop (GS) and Automatic Stop (AS), to the PLC through the 

PROFISAFE. In case there is a General (GS) or Automatic Stop (AS) the robot stops their movement, and the 

pneumatic valves maintain their states, to avoid any unwilling movement.  

The Program Stop (Stop) stops the production cycle, but the controller maintains de pointer position to enable the 

recovery of the cycle.  

2.6.3.2 Rearm after a stop 

After a stop in the robot you need to follow the next steps to check that everything is ok to continue: 

• Take out the emergency stop button you may have pushed. 

• Check that the door is closed (with nobody inside) looking at the LEDs in the panels of the door. 

• Put the machine in Auto mode and push the button Start Cycle in the panel. 

If the robot doesn’t start, look at the TeachPendant Unit and it will give you more information. Maybe there’s 

something wrong and the robot is detecting it.  



  Anexo A1: User Manual 

10   

 CELL DESCRIPTION 

 Object 

The aim of the installation with ABB IRB 2600 Robot, is assembly plastic clips on a part. The installation is not 

designed for other purposes different that the ones are explained in this manual. 

 Cell components 

• 1 x ABB Robot model type IRB 2600 20/1.65 (Serial Numbers: 2600-111642, 2600-111643, 2600-111682 
and 2600-111691). 

• 1 x Nest (In frontal door cells the same nest fits with clamping system. 

• Cell structure: MLTA 1. 

• 1 x Bowl feeder (plastic clip) with mono dispenser. 

• 1 x Platform for the robot, 1 x platform for cabinets, located on back and 1 x platform for bowl feeder 

• 2 x Lateral sliding access door + 2 x operator keypad + 1 x beacon. 

• 1 x PLC Siemens S7-1515F with safety + 1 INPUT/OUTPUT module to control the cell + 1 x HMI Siemens 
Comfort Panel TP1200 Tactile TFT Colour display with up and down system. 

• 1 x CM1241 RS232 for communication with the reader. 

• 1 x Camera KEYENCE 2 Mpx B/N CV-200M, 1 x CV-X150RP controller, 1 x CA-LH8 Lens, 1 x Illumination 
panel 

• Electrical Cables and Cable Channel for make the connection between the equipment here described.   

• 1 x DressPacks.  

• 1 x Clipping tool with 9 fingers: 9 for plastic clips.  

• 1 x Gripper with 5 clamps to handle the part. 

• 1 x Storage for clipping tool, 1 x Storage for Gripper located on the nest 

• 1 x Cleaning systems. 

• Remote access (VPN router mGuard RS2000) 

• Operator button stop / gear and mushroom, with cable. 

  



Estudio, programación y simulación 3D de una celda robotizada de clipaje  

  11 
 

 Technical Data 

EQUIPMENT ELECTRICAL 

CCONNECTION 

AIR 

CONNECTION 

FLOW OBSERVATIONS 

CONTROL 

CABINET 

ABB  

IRB 2600 

4 KVA / 16 A 

4x6 mm2  

+ GROUND 

 50 Hz 

 

 Recommended line 

fuse, slow curve or 

circuit breaker with 

tripping 

characteristics K. Fuse 

Max. 25 A, with 

options 80 A. 

PLC CABINET 

4 KVA / 16 A 

4x6 mm2  

+ GROUND 

400 V 50 Hz 

  

Recommended line 

fuse, slow curve or 

circuit breaker with 

tripping 

characteristics K. Fuse 

Max. 25 A, with 

options 80 A 

GENERAL  
COMPRESSED 

AIR 6 BARS 
300 l/min 

The equipment that 

uses compressed air 

is: 

- Gripper clamps 

  - Bowl feeder 

- Nest clamps. 

- Welding machine 
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 Main elements machine 

The elements of interaction man-machine in the cell are the following: 

3.4.1 Cabinet controller 

The controller that is used in this cell is the IRC 5, and it governs the robot and rotating table. Next to these 

cabinets it is located the electrical closet, which includes all the electrical protections, the PLC with its modules, 

and the Remote-control system.  

The robot controller does not have its usual configuration because practically all the buttons and ports are covered. 

So, the flex pendant has a virtual window where it is possible to accede to the Mode switcher and the Motors On 

button. 
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3.4.2 Flex Pendant (Console) 
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3.4.3 Robots IRB2600-20/1.65 

There are two robots IRB2600-20/1.65  
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3.4.4 Vision 

The camera is located on a fixed platform in the upper-side part of the cell to provide a general view of the part. 

The main of the camera is to confirm that the clip was correctly introduced in the part. The camera model is 

KEYENCE CV-200M with 2 MP B/N resolution and CA-LH8 Lens, controlled by CV-X150RP controller. There is also an 

illumination panel fixed in the upper part of the cell.  

       

3.4.5 Parts and nests 

This cell can assemble parts. All these versions are assembled at the same nest located at the side part of the cell. 

There are sensors in the nest to detect the part. The nest is equipped with the corresponding clamps in order to fix 

the part with enough accuracy. 

       

There is also a nest inside the welding machine where the part remains until the personnel removes it. 
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3.4.6 Auto-Ejection system 

The auto-ejection system has the propose of ejecting the part once the clipping cycle has finished. This process 

improves the comfortability of changing the part, what results in faster results. The auto-ejection system brings up 

the clipped part and allows the personnel to put an unclipped part in the nest. 
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3.4.7 Tools 

In this cell there are two main tools. The first one is the gripper which is used to handle the part, and the second is 

the clipping tool, which aim is clipping the part. 

 

- The gripper has 1 static and 4 dynamic clamps that are moved due to cylinders.  

 

 

- The clipping tools is composed by 9 fingers for plastic clips 
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3.4.8 Feeders 

The cell includes one feeder for plastic clips located at the back of the cell. The feeder has a cadence of 20 

clips/min, and the bowl feeder has an autonomy of 2 hours. There is a horizontal single output for the vibrator. 

 

 

The feeding mechanism of the Plastic Clips there is a lineal output, so the clip is caught one by one. 
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3.4.9 Cleaning system 

When any of the clips is not placed in the piece, the system detects that the clip was not placed and automatically 

generates a gradient cycle that consists of cleaning the finger clip with a clamp. This ensures that when the robot 

goes to load the next cycle it does not have the clip in the tool and there is no collision with the clip dispenser.  

 

3.4.10 HMI Screen  

In the frontal part of the cell is located de HMI Screen, which able the personnel to supervise and control the 

production. The model of the screen is Siemens Comfort Panel KTP900 Tactile TFT Colour, and it has up and down 

system which allows the operator to move the screen three-dimensionally to a comfortable position. 

The HMI Screens and how to use them is detailed in “HMI Screens Manual” document. 
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 TRANSPORT AND DISSASSEMBLY 
The transport of machinery must be carried out by means of equipment designed for that use, for example: 

eyebolts, moorings, etc. 

If the equipment must be disassembled at the end of its useful life, all the components must be disassembled and 

separated according to the type of material to allow differentiated recycling. Most of the components and 

structure are made of steel metal and can therefore be disassembled and recycled gently as scrap. 

All used oils and greases, as well as the spent battery, must be disposed of in accordance with the current 

legislation of the country in which they are installed. 
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 ROBOT SYSTEM 

 Coordinate systems 

A coordinate system defines a plane or space by axes from a fixed point called the origin. Robot targets and 

positions are located by measurements along the axes of coordinate systems. A robot uses several coordinate 

systems, each suitable for specific types of jogging Programming. 

• The base coordinate system is located at the base of the robot. It is the easiest one for just moving the robot 

from one position to another.  

• The work object coordinate system is related to the work piece and is often the best one for programming 

the robot.  

• The tool coordinate system defines the position of the tool the robot uses when reaching the programmed 

targets.  

• The world coordinate system that defines the robot cell, all other coordinate systems are related to the 

world coordinate system, either directly or indirectly. It is useful for jogging, general movements and for 

handling stations and cells with several robots or robots moved by external axes.  

• The user coordinate system is useful for representing equipment that holds other coordinate systems, like 

work objects. 

 

Default settings: 

If you change coordinate system in the jogging properties, this will automatically be reset to default settings 

after a restart. 

 

Linear mode  For each mechanical unit the system will by default use the base coordinate system for 

the linear motion mode.  

 

Reorient mode  For each mechanical unit the system will by default use the tool coordinate system for 

the reorientation motion mode. 
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 Tool and “TCP” (Tool Center Point) 

The tool center point (TCP) is the point in relation to which all robot positioning is defined. Usually the TCP is 

defined as relative to a position on the manipulator turning disk. The TCP will be jogged or moved to the 

programmed target position. The tool center point also constitutes the origin of the tool coordinate system. The 

robot system can handle a number of TCP definitions, but only one can be active at any one time. 
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 Work Objects 

A work object is a coordinate system with specific properties attached to it. It is mainly used to simplify 

programming when editing programs due to displacements of specific tasks, objects processes etc. The work object 

coordinate system must be defined in two frames, the user frame (related to the world frame) and the object 

frame (related to the user frame). Work objects are often created to simplify jogging along the object’s surfaces. 

There might be several different work objects created so you must choose which one to use for jogging. Payloads 

are important when working with grippers. In order to position and manipulate an object as accurate as possible its 

weight must be accounted for. You must choose which one to use for jogging. 

   

 Jogging 

You can access to this screen through the ABB menu in the label “Jogging”. You can see different information of the 

movement of the robot that you are able to change with the push buttons at the right of the screen: 

• Mechanical unit: In the top right of the screen you can see which unit is active. You can change it also with 

the black button with a picture of a robot at the right of the screen. 

• Motion mode: you can move the robot by different ways. You can change it also with the 2 grey buttons in 

the middle at the right of the screen. 

• Linear: the active robot moves in a linear way. 

• Axis: you can move axis by axis with the joystick directions. You can move or axis 1 to 3 or 4 to 6.  

• Reorient: the active robot moves reorienting the gripper from one declared point, normally the tool. 

• Coordinate system: you can change the coordinate system how it moves. 

• Tool: it’s used to move when you are close to a working point to move the robot in the directions of the tool 

or to reorient it. 

• Workobject: it’s used to move the active unit in the directions of the workobject, the place where the robot 

works. In this installation we don’t use it. 

• Payload: you must declare if the robot brings load or not. With this menu you can change it. 

• Joystick lock: if you want to move only in one direction you can lock the others. 

• Increment: you can make the robot move only in little increments. 
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MOVEMENT TYPES LINEAR / REORIENT 

1 

2 

MOVE AXIS 1, MOVE AXIS 4, LINEAL MODE REORIENT MODE 

WORLD ROBOT TOOL  WORKOBJECT 
SELECT TOOL 

SELECT 
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 Calibration 

First of all, you need to bring the robot to calibration position. The program has a routine “mvCalibration” that 

brings the robot to a position where all the axis are at 0º. After executing this routine (only in manual) you need to 

check visually if all the axis of the robot are really at 0º by the marks it has in each axis.  

Also, if it loses calibration, it won’t allow you to run in Auto mode. 

1. Push the button  of the TeachPendant Unit. 

2. Push the button.  

3. Select the mechanical unit. 
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4. Push the button “Update revolution counters” 

 

5. Then you need to select the axis you need to calibrate. If they are not calibrated they will appear selected in the 

screen and with the status “Revolution counters not updated”. When you’ve selected them you’ll only need to 

push “Update”. 
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 Robtargets modifying process 

First of all, you need to bring the robot to the target is wanted to be modified.  

1. Push the button  of the TeachPendant Unit. 

2. Push the button.  

3. Select a routine where there is the movement with the target that it is wanted to be modified. 

 

4. Select the target and push  

5. Confirm the modification.  
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 DESCRIPTION OF THE PROCESS 

 Rearm process/ Automatic start 

6.1.1 Start at the beginning of the program 

1. Verify that the Robot controller cabinet has power. If the screen of the FlexPendant is totally off, 

start the robot using the main ON/OFF switcher located in the upper part of the cabinet.  

 

 

2. Verify that the key is at the MANUAL MODE. 

 

3. Verify that the robot is in resting position (HOME). In case it isn’t, use the joystick to put it closer, and after that 

the robot will be able to go to rest position (HOME) without any problem. 

 

4. Send the Program Pointer to Main (PP to Main) in the Production Window. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. Pulse the lateral security button at his middle position and wait until the screen shows “Motors ON” and 

execute the program. If the robot is not at the home position, he will ask if we want to bring it to that position 

directly. If the operator detects that this movement can provoke a collision, it is needed to stop the program 

and move the robot by using the joystick to a new position from which the robot can go HOME.  

7.  

1. Once the robot is resting HOME. Stop the program and turn the key to AUTO MODE (Confirm the auto mode in 

the FlexPendant “OK”) 
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2. Restore the security elements and rearm the zone.  

 

 

3. Activate the motors pulsing the button “Motors ON” in the controller cabinet. 

 

4. At this moment the robot is completely in automatic mode and ready to work. 

 

5. Pushing the button “START” in the console, the program enters in execution 

      mode and it will remain waiting the PLC program.  

6.1.2 Continue the execution after a stop 

If you want to start the Robot at the same point where the program was stopped, and maintaining the states, you 

only have to follow the steps from the STEP 7. 
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 DESCRIPTION OF SCREENS 

 Screens of the robot (TechPendant Unit) 

7.1.1 Initial screen 

Welcoming initial screen of ABB 

 

 

Button Label Status/Action Function 

Programmable button 1 

 

Pulsation  

Programmable button 2 

 

Pulsation  

Programmable button 3 

 

Pulsation  

Programmable button 4 

 

Pulsation  

Message button 

 

Pulsation It opens the message screen. 

If it blinks there’s an active screen 
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7.1.2 Message screen 

If an error comes, or some detection or permission fails, it will appear a message automatically on the screen of the 

TeachPendant Unit. If you see the robot stopped, you should go and check what information is in it. 

Next you have an example of a message, in this case because the robot is not in a safe position and you need to bring it to 

home position manually. 

 

7.1.3 ABB Menu 

You can open this menu pushing the button  always in the left top part of the teach pendant unit. 
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In this screen you can see the top menu of the controller, where you can access into the different screens. The 

most important are: 

• Inputs and Outputs: information about the signals between the robot and the different components of the 

installation. 

 

• Jogging: different ways to move the robot. 

 

• Production Window: information about what task is running the robot. It opens automatically when you 

turn the key to auto mode. 

 

• Program Editor: you are able to edit the programs of the robot and run them manually. 

7.1.4 Status of the controller 

It is situated on the top part of the screen. There, you’re able to know all the information of the status of the robot. 

 

In the right down part, you can access at some useful information also. 

 

With these buttons you can: 

• Activate/Deactivate mechanical units in case you have MultiMove robots. 

• Put increments in the movements 

• The run mode in single cycle or continuous cycle 

• Change the step mode 

• Change the speed 

• Activate/Deactivate tasks (programs) in case you have MultiMove robots. 
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7.1.5 Inputs and outputs screen 

In this screen you are able to view the status of all the signals programmed on the robot and put them at different 

states. 

The best way to see it is to do view →  

 

 

7.1.6 Production window 

Here you’re allowed to put the program pointer at the beginning with the button PP to Main to start production. It 

opens automatically when you turn the key of the robot cabinet to auto mode. 
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7.1.7 Program editor 

To edit the programs of the robot, you have to choose the option in the ABB menu “Program Editor”. Here, you’re 

allowed to add instructions, modify the program and execute it manually. 
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7.1.8 Sync Safe 

To syncronize SafeMove, the robot has to be Calibrated. 

 
 

 
 

Jog Robot until Sync Positions and Actual position have the same values for each Axis. Then,  

Sinchronize button will be enabled 
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7.1.9 Cyclic Brake Check 

 

 
 

 
 

Jog Robot to Safety Position and press Execute. 
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7.1.10 PP to Main 

There are two different ways to bring the Program Pointer to the main routines:  

First way: 

 

 



Estudio, programación y simulación 3D de una celda robotizada de clipaje  

  41 
 

 

 
Second way: 
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7.1.11 Create BackUp 
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1. Press  to change the folder name.  

2. Press   to browse backup folder. 

3. Press     to create it. 

7.1.12 Restore BackUp 
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1. Press   to browse backup folder. 

 

2. Press     to restore the backup. 

 

 

 

 

 

THE PROGRAM CAN BE ONLY EDITED 

  BY TRAINED STAFF. 

TAKE CARE WHILE EDDITING, DO NOT WORK  

CLOSE TO /UNDER THE ROBOT, GRIPPERS, TABLES, STORAGES AND TRANSFER 

TABLES.  

USE SAFETY EQUIPMENT IN ALL CASES. 

 


