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Overview

Overview

About this manual

This manual describes how to use Bending PowerPac to create bending programs offline. It
also explains Bending PowerPac terms and concepts.

Usage
The manual can be used when working with Bending PowerPac.

Who Should Read This Manual?
This manual is mainly intended for RobotStudio users, proposal engineers, mechanical
designers, offline programmers, robot technicians and service technicians.

Prerequisites
The reader should have basic knowledge of:

¢ Industrial robots and their terminology.
¢ RAPID programming language.

» Press brake tending application.

Organization of Chapter
The manual is organized in the following chapters:

Chapter Contents

Introduction

2. Installation and Getting Started

3. Navigating Bending PowerPac

4. Working with Bending PowerPac

References

Reference Document Id
Operating manual - RobotStudio 3HAC032104-001
Application manual - BendWare 3HCD072011-M008

Continues on next page
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Product documentation, M2004

Product documentation, M2004

General

The robot documentation is divided into a number of categories. This listing is based on the
type of information contained within the documents, regardless of whether the products are
standard or optional. This means that any given delivery of robot products will not contain all
documents listed, only the ones pertaining to the equipment delivered.

However, all documents listed may be ordered from ABB. The documents listed are valid for
M2004 robot systems.

Product manuals

All hardware, robots and controllers, will be delivered with a Product manual that contains:

L]

Safety information

Installation and commissioning (descriptions of mechanical installation, electrical
connections)

Maintenance (descriptions of all required preventive maintenance procedures
including intervals)

Repair (descriptions of all recommended repair procedures including spare parts)
Additional procedures, if any (calibration, decommissioning)

Reference information (article numbers for documentation referred to in Product
manual, procedures, lists of tools, safety standards)

Part list
Foldouts or exploded views
Circuit diagrams

Technical reference manuals

The following manuals describe the robot software in general and contain relevant reference
information:

RAPID Overview: An overview of the RAPID programming language.

RAPID Instructions, Functions and Data types: Description and syntax for all
RAPID instructions, functions and data types.

System parameters: Description of system parameters and configuration workflows.

Continues on next page
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Product documentation, M2004

Continued

Application manuals
Specific applications (for example software or hardware options) are described in
Application manuals. An application manual can describe one or several applications.

An application manual generally contains information about:

The purpose of the application (what it does and when it is useful)

What is included (for example cables, 1/0 boards, RAPID instructions, system
parameters, CD with PC software)

How to use the application
Examples of how to use the application

Operating manuals
This group of manuals is aimed at those having first hand operational contact with the robot,
that is production cell operators, programmers and trouble shooters. The group of manuals
includes:

Emergency safety information

General safety information

Getting started, IRC5

IRC5 with FlexPendant

RobotStudio

Introduction to RAPID

Trouble shooting, for the controller and robot

3HAC036590-001 Revision: -
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Safety

Safety

Safety of personnel
A robot is heavy and extremely powerful regardless of its speed. A pause or long stop in
movement can be followed by a fast hazardous movement. Even if a pattern of movement is
predicted, a change in operation can be triggered by an external signal resulting in an
unexpected movement.

Therefore, it is important that all safety regulations are followed when entering safeguarded
space.

Safety regulations
Before beginning work with the robot, make sure you are familiar with the safety regulations
described in Operating Manual - IRC5 with FlexPendant.

3HAC036590-001 Revision: - 9
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1 Introduction

1 Introduction

1.1. About Bending PowerPac

1.1. About Bending PowerPac

Overview

Bending PowerPac is an off-line programming tool for the press brake tending application. It
is designed to allow you to generate RAPID code for ABB robots in accordance with

BendWare.

Key Features

Function

A total solution for press
brake applications from
offline to online

Choosing and defining a
best bending cell

Visualization for 2D CAD
file

Visualization for the effect
of bending procedure
Finding best sequence

Collision and reachability
check

Cycle simulation

Embedded robotic
knowledge

Description

Bending PowerPac is an offlline programming tool for defining
bending sequence. And BendWare is a dedicated online engine
to run the bending program that is generated from Bending
PowerPac.

Select proper devices and adjust the layout in the virtual
environment according to the real cell.

A CAD file with DXF format can be imported and visualized.
A 3D graphic model is presented before or after certain bends.

Easily define and change the bending sequence.

During the operation, easily check collision and reachability and
adjust the bending parameters according to the result.

A full simulation is provided and the simulation contains robot
motion, press brake motion, bending effect and so on.

Working with Bending PowerPac does not require too much
robotic knowledge (orientation, path configuration and so on),
S0 you can just focus on bending process.

Continues on next page
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1 Introduction

1.1. About Bending PowerPac

Continued

Standard Cell

In a standard bending cell you can find:

Picking station

Thickness sensor

Centering device

Press Brake

Tilter (or regripping station)
Palletizing

Robot

12
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2 Installation and Getting Started
2.1. Bending PowerPac Installation

2 Installation and Getting Started

2.1. Bending PowerPac Installation

Overview
This section describes how to install Bending PowerPac.

Prerequisites
To start the installation process, the following must be available:

¢ Alog on account with administrator rights on a computer
e Windows XP 32-bit Service Pack 2

* RobotStudio installed on the computer

e Bending PowerPac installation package

Installing Bending PowerPac

Action

1. Browse to Bending PowerPac installation files and double-click the .exe file.
The installation wizard opens.

NOTE! Bending PowerPac requires that BendWare must be installed. Follow the
instruction in the wizard to install BendWare.

Follow the instruction in the installation wizard of Bending PowerPac.
3. When the installation is finished, complete the installation wizard by clicking Finish.

Installing License
See Installing and Licensing RobotStudio in Operating manual - RobotStudio.

Continues on next page
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2 Installation and Getting Started

2.1. Bending PowerPac Installation

Continued

Installing Device Library

After installation, you will find a device library under Bending PowerPac installation folder
C:\Program Files\ABB Industrial IT\Robotics IT\Bending PowerPac. (if the path is not as
above, find the appropriate folder in your computer). The library contains the default devices
that are provide by Bending PowerPac.

When starting Bending PowerPac, this library is automatically copied to C:\Documents and
Settings\xxx\Local Settings\Application Data\ABB Industrial IT\Robotics
IT\RobotStudio\Addins\Bending PowerPac (substitute your user account of the computer for
xxX). The devices in the application data folder will be used when you working with Bending
PowerPac. You can load, modify, or rename the existing devices, or save a new device in this
folder within Bending PowerPac environment. While the default devices in the installation
folder will not be affected.

NOTE!

« If you want to share a station that contains the customized device. You should also
copy the device in the application folder.

» Ifyou reinstall Bending PowerPac, when starting, a message box is displayed, asking
if you want to overwrite the library in your application data folder. Click Yes, the
device files that with the duplicate names will be replaced by the default devices while
the others will be kept. Click No to keep all your changes to the device library in the
application data folder.

14
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2 Installation and Getting Started
2.2. Getting Started

2.2. Getting Started

Overview
This section describes how to start, save and close Bending PowerPac. The detailed
procedures about how to add objects to bending station and how to modify bending station
are described in Working with Bending PowerPac on page 21.

Starting Bending PowerPac with a New Station
Use this procedure to start Bending PowerPac:

1. Create station with a template system or an existing system by using RobotStudio. See
Operating manual - RobotStudio for the detailed procedure.

A station with a robot and a rudimentary system is created.
2. Click the Add-ins ribbon-tab. Then click Bending in the PowerPac group.
The Bending PowerPac is active.

NOTE! When activating Bending PowerPac, the working areas including the ribbon-tabs,
tree view and graphics views are switched to Bending PowerPac. You cannot access
RobotStudio functions from the Bending PowerPac environment.

Saving Bending Project
Use this procedure to save a bending project:
1. Click the robot icon at the upper-left corner to open the application menu. Then click
Save.

2. In the Save As dialog box, specify a name and location. A station with an additional
folder named <station name>__ Additional_Files are saved at the specified location.

Continues on next page
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2 Installation and Getting Started

2.2. Getting Started

Continued

Item

Bending project

Save as...

a station (.rsstn) file
with an additional
folder

Description

A bending project is saved as a RobotStudio
station and an additional folder that contains all
necessary files and setting.

When using Pack & Go to pack a bending station,
the additional folder is included in the same
package.

When unpacking such a package, the station and
the additional folder are unpacked to the same
directory. See Operating manual - RobotStudio
for how to use Pack & Go and Unpack & Work.
Note that deleting or modifying files in the
additional folder can cause bad behavior or
corruption of the entire bending project.

You can also save the following items separately:

Item

Cell Layout

Gripper Tooling

Tilter Tooling

Press Tooling

Bending sequence

Program

Save as...

.SyS

.rslib

.rslib

.rslib

.bsw
RAPID Program

Description

Describes how to position cell components in the
cell.

See Importing Devices and Setting Cell Layout
on page 22 for details.

Includes the gripper and elements, which will be
added at the extremity of robot flange. Clamper
type, guides dimensions, and number of vacuum
caps or magnets are also included.

Describes the tilter features, such as arms
position, number and position of the vacuum
caps or magnets.

Contains the information of the press tooling,
such as, type, number, dimensions and positions
of the punches and dies.

Contains the bending sequence information.

Contains the saved bending sequence, all the
robot targets and the press movements.

Continues on next page
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2 Installation and Getting Started
2.2. Getting Started

Continued

Closing Bending PowerPac
Use this procedure to close Bending PowerPac:

1. Click Close Bending on the quick access bar.
2. In the dialog box, click Yes to confirm your action.

Bending PowerPac is disabled. All components of the bending station remain in RobotStudio
environment.

NOTE! Do not make any changes to the bending station in RobotStudio environment. These
changes cannot be recognized by Bending PowerPac.

3HAC036590-001 Revision: - 17



2 Installation and Getting Started

2.3. Navigating Bending PowerPac

2.3. Navigating Bending PowerPac

The Graphical User Interface

NOTE! When starting Bending PowerPac, the RobotStudio environment is disabled. All
RobotStudio functions cannot be accessed in Bending PowerPac.

The graphical user interface of the Bending PowerPac consists of the following parts:

Item

Ribbon-tab

Graphics view

Tree view

Quick access bar

Description

Click each ribbon-tab to switch among different mode.

Most Bending PowerPac functions can be accessed from the
ribbon-tabs.

All the station components are displayed here.

When changing ribbon-tab, the graphics view is changed
accordingly.

All the items that you should edit in the current mode are listed
here.

When clicking an item in the tree view, an editor opens for you
to edit parameters of the selected item.

Close Bending PowerPac.

Continues on next page
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2 Installation and Getting Started
2.3. Navigating Bending PowerPac

Continued

Mode Transitions
The transitions between the seven modes are managed by selecting the ribbon-tab as shown
in the following picture.

..\&-:J" = 73 - (% TergetRuleEditor CloseBending |5 RobotStudio 5.12 - = %
( \
"\j_ . Layout Product Gripper Tooling Tilter Tooling Press Tooling Bending Programming About @
H P CENEL £ L MK IE
= — 3 I N :
Picking Measurement Centering Press Tilter  Pallet General Import Export Center Collision | Report
Device - Sensar - Device - Brake~ = = Device - BendWOBl BendWOBl View  Check
Layout Gallery Setup Report
en0906000301

e Layout: import and position cell components.

* Product: import work pieces and define bending lines here.

« Gripper tooling: create a new gripper or reuse an existing gripper by importing.
« Tilter tooling: adjust the tilter arms and add tilter elements, or import a tilter.

* Press tooling: add punch and die to the current press brake, or import a press brake
station.

¢ Bending: set bending sequence and bending parameters.
* Programming: generate and modify targets and generate the final RAPID program.

Navigating Bending PowerPac using Mouse
The graphics window is the RobotStudio base environment. See Operating manual -
RobotStudio for the detailed information.

Select
Place the mouse pointer above the Graphics window and click to select objects.

en0906000101

Continues on next page

3HAC036590-001 Revision: - 19



2 Installation and Getting Started

2.3. Navigating Bending PowerPac

Continued

Rotate

Pan

Zoom

Using a 3-button mouse: Click and hold down the middle and the right mouse button.

Using a 2-button mouse: Click and hold down the right mouse button and the CTRL and
SHIFT keys.

en0906000102

Drag to pan the view. Hold down the left mouse button and the CTRL key.

o ot

en0906000103

Using a 3-button mouse: Click and hold down the middle mouse button.

Using a 2-button mouse: Click and hold down the right mouse button and the CTRL key.

«%wq

en0906000104
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3 Working with Bending PowerPac
3.1. Overview

3 Working with Bending PowerPac

3.1. Overview

Overview
This section provides a recommended flow when working with Bending PowerPac.

Workflow for Bending PowerPac
Following the workflows from start to finish is recommended.

The robot system should be imported to the station by using RobotStudio basic function
before starting Bending PowerPac.

Use the following steps:

Task Description
Getting started. See Getting Started on page 15.
2. Import station components and configure See Layout on page 22.
cell layout.
3. Import and define product. See Product on page 35.
Define gripper, tilter and press brake. Define Gripper Tooling on page 39, Tilter
Tooling on page 51 and Press Tooling on
page 60.
5. Set bending sequence and define pallet- See Bending on page 64.
izing.
6. Generate and modify targets. See Programming on page 93.

Generate RAPID program.

3HAC036590-001 Revision: - 21



3 Working with Bending PowerPac
3.2.1. Importing Devices and Setting Cell Layout

3.2 Layout

3.2.1. Importing Devices and Setting Cell Layout

Overview
This section describes how to import all the necessary devices to the station and how to place
these devices.

Entering the Layout Mode
The Layout mode is designed to define the bending cell layout.
When you start Bending PowerPac, Layout is the default mode. Use this procedure only
when you want to switch to Layout from other mode in Bending PowerPac:

¢ Click the Layout ribbon-tab. The ribbon-tab, graphics view and tree view are
switched to Layout.

Switching among Different Graphics Views
Click the tab of each graphics view to switch among the following views:

View Description
3D Pan, zoom and rotate the imported devices, select objects.
Front Orthogonal view.

Pan and zoom the imported devices; select objects; drag and
drop objects along the YZ plane.

Right Orthogonal view.
Pan and zoom the imported devices; select objects; drag and
drop objects along the XZ plane.

Top Orthogonal view.
Pan and zoom the imported devices; select objects; drag and
drop objects along the XY plane.

Layout Contains the above four view.

Continues on next page
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3 Working with Bending PowerPac
3.2.1. Importing Devices and Setting Cell Layout

Continued

Importing Objects
Use this procedure to import objects to the current station:
1. Inthe Layout Gallery group on the Layout ribbon-tab, click Picking Device.
A drop-down list is displayed.
2. Inthe Available Picking Devices list, click a desired item.

The selected picking device is displayed in the graphics view and the device name is listed
in the tree view.

The Layout Properties editor for the device is displayed.
A coordinate system for positioning is displayed at the device.

3. Inthe Layout Properties editor, specify values to decide the position and orientation of
the device. Or click one of the axes of the coordinate system and drag the device to a
position.

Continues on next page
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3 Working with Bending PowerPac
3.2.1. Importing Devices and Setting Cell Layout

Continued

4. Use this procedure to import all necessary objects to the station.
5. When importing a tilter, note the difference between the left and right tilters.
See the picture below for the right tilter.

en0906000451
See the picture below for the left tilter.

en0906000452

NOTE!

If the two arms point to the positive Y direction of the tilter’s work object, it isa right tilter.
Otherwise, it is a left tilter.

Continues on next page
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3 Working with Bending PowerPac

3.2.1. Importing Devices and Setting Cell Layout

Continued

Changing an Object
If you are not satisfied with an object, for example the picking device, and want to change it
to another type of picking device, use this procedure:

1.

In the tree view or the graphics view, click the picking device.
The selected object is highlighted in the graphics view.

On the ribbon-tab, click Picking Device and select an item other than the current type
from Available Picking Devices list.

The old picking device is replaced by the selected one.

Placing Objects
Use this procedure to place the objects one by one to achieve the required layout:

1.

In the tree view or in the graphics view, click Picking Device.
The selected device is highlighted in the graphics view.
The Layout Properties editor is shown on the right side of the graphics view.

Either enter a new value in the Position boxes, or drag the object to a new position in the
graphics view.

In the Rotation page, rotate the object by global axis or local axis.
The new value takes effect immediately.
Click Apply to make the changes take effect.

Use this procedure to place all the imported objects.

Continues on next page
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3 Working with Bending PowerPac
3.2.1. Importing Devices and Setting Cell Layout

Continued

Jogging the Robot
In the Layout mode you can also jog the robot to check if the robot can reach all the devices
in the station.

There are two ways to jog a robot:

Action Description

Use mouse 1. In the graphics view, click the robot to activate the
coordinate system at the TCP of the robot.
2. Click the axis you want to move and drag the TCP to the
preferred position.

Use Joint Jog Editor 1. Inthe tree view, click the robot to bring up the Joint Jog
editor.

2. Set the length of each step in the Step box.

3. Eachrow inthe Joint Jog editor represents a joint of the
robot. Jog the joints either by clicking and dragging the
bar at each row, or by using the arrows to the right of
each row.

Importing and Exporting Work Objects
There are two ways to achieve the required layout of your station:
« Place the object one by one. See the previous description for detailed information.
* Import a .sys file to place all the objects in the station. Described in Station Work
Object on page 28.
The .sys file contains position information of all the objects in the station, can be shared
between stations.

Centering View
On the ribbon-tab, click Center View to put the robot in the center of the view.

Continues on next page
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3 Working with Bending PowerPac
3.2.1. Importing Devices and Setting Cell Layout

Continued

Collision Check
Use this procedure to activate the collision check function:

1. On the ribbon-tab, click Collision Check from the Setup group.
The Collision Check button is highlighted on the ribbon tab.

This function can help you to detect collisions by highlighting the objects in red in the
graphics view and reporting a message in the Output window.

Generating Report

On the ribbon-tab, click Report to generate a detailed report describing the settings in this
mode.

In the report you can find the following information for each component:
« Description (with picture)
e Position in mm and orientation in quaternion of the work object
It can be used to check the right positioning of the station.

3HAC036590-001 Revision: - 27



3 Working with Bending PowerPac
3.2.2. Station Work Object

3.2.2. Station Work Object

Definition of Work Object
A work object is a coordinate system used to describe the position of an object.

Each station in a standard bending cell has its own work object. The table below describes the
conventions of the work botches.

Object Description

Picking Device

en0906000402

The origin locates in the base plane of the picking device.

» Xaxis direction, along the edge of the device base panel
as shown in the picture.

» Y axis direction, along the edge of the device base panel
as shown in the picture.

e Z axis direction, to the top.

Continues on next page
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3 Working with Bending PowerPac

3.2.2. Station Work Object

Continued

Object Description

Measurement Sensor

en0906000403

The origin locates in the center of the sensor.
¢ X axis direction points to the piece entering direction.
e Z axis direction points to the top of the sensor.

Continues on next page
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3 Working with Bending PowerPac
3.2.2. Station Work Object

Continued

Object Description

Centering Device

en0906000404
The origin locates in the lower angle, on the plane of contact of
piece on the center device.
» The plane that is composed of positive X axis and Y axis
should cover the piece area.
» Z axis direction is the same as the normal of the
centering plane.

Continues on next page
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3 Working with Bending PowerPac

3.2.2. Station Work Object

Continued

Object Description

Press Brake

e

en0906000405

The origin locates in the lower angle, on the left of the press.
e X axis direction is along the die.
e Y axis direction points to inside of press tooling.
e Z axis direction points to the top.

Continues on next page
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3 Working with Bending PowerPac
3.2.2. Station Work Object

Continued

Object Description
Tilter

en0906000406

The origin locates in the top center of the base:
» X axis direction is along the base and points downward.

e Z axis direction, perpendicular to the piece deposit and
points to the deposit direction.

Continues on next page
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3 Working with Bending PowerPac
3.2.2. Station Work Object

Continued

Object Description
Pallet

B

en0906000407
The origin locates in the plane of the base of pallet.
e The XY positive plane covers the whole pallet.
e Z axis direction is the same as the normal of the pallet
plane.

Importing the .sys File
This functionality is fundamental to recreate in the virtual environment, exactly the same real
station.

Use this procedure to import a .sys file:

1. On the ribbon-tab, click Import BendWOBJ.
A warning dialog opens.

2. Click Yes to confirm your action.
The Import BendSys dialog box opens.

3. Browse to a desired .sys file then click Open.

The objects in the station are placed as defined in the selected .sys file.

Continues on next page
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3 Working with Bending PowerPac
3.2.2. Station Work Object

Continued

Exporting the .sys File
With this functionality, you can share the current cell placement among different stations, and
recreate the real environment exactly the same as virtual station during commissioning phase.

When the objects in the current station are well placed, use this procedure to export a .sys file:
1. On the ribbon-tab, click Export BendWOBJ.

The Export BendSys dialog box opens.
2. Specify the location and name for the .sys file then click Save.

The placement information of the current station is saved in a .sys file.

34 3HAC036590-001 Revision: -
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3 Working with Bending PowerPac
3.3. Product

3.3. Product

Overview
This section describes how to define products.

The product mode is designed to import and define product piece.

Entering the Product Mode
Use this procedure to switch to the Product mode:

¢ Click the Product ribbon-tab. The ribbon-tab, graphics view and tree view are
switched to Product.

Switching between Different Views
Click each view tab to switch between the following views:

View Description
3D Shows the 3D piece after bending.
2D Shows the 2D flat piece before bending.

Importing a Product
Use this procedure to import a product:

1. Inthe Product group on the ribbon tab, click the Import (DXF) button.
The Open dialog box opens.
2. Browse to the .dxf file that you want to import then click Open.

The selected product is imported to the station. Another dialog box opens for you to
import a .bsw file. If you want to reuse an existing bending sequence, select a desired file
and import to the station; if not, click Cancel to skip this step.

3. The imported product is displayed in the graphics view and bending lines that the product
contains are listed in the tree view.

Continues on next page
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3 Working with Bending PowerPac

3.3. Product

Continued

Setting DXF Layer

A .dxf file may contain several graphic layers each of which contains different information.
You should define which layer is the cut profile and which one contains the bending line
information.

Use this procedure to set DXF layer:
1. On the ribbon-tab, click Cut Profile.

A drop-down list is displayed. All graphic layers of cut profile defined in the imported
.dxf file are listed here. The active set is marked with an asterisk.

2. Inthe list, click a desired item.
The selected set of cut profile is activated and marked with an asterisk.
3. On the ribbon-tab, click Bending Line.

A drop-down list is displayed. All sets of bending lines defined in the imported .dxf file
are listed here. The active set is marked with an asterisk.

4. In the list, click a desired item.

The selected set of bending lines is activated and marked with an asterisk. The bending
lines in the tree view change accordingly.

Continues on next page
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3 Working with Bending PowerPac

3.3. Product

Continued

Modifying the Parameters for Product and Bending Lines
Use this procedure to modify parameters for product and bending lines:

1. In the tree view, click the Product node. Or in the graphics view click the product.

An editor is displayed.

Item

Piece Properties
Material

Tensile Strength
Thickness
Specific Weight

Comment

Description

Enter the material of the metal sheet. It can be, for example,
iron, steel or aluminum.

Enter a value.
It measures the force required to bend the metal sheet.

Enter a value.
This value affects the target generation.

Enter a value.
This value is the weight of the metal sheet.

Enter comments for the metal sheet.

2. In the editor, enter requested values then click Apply to make the changes take effect.

3. Inthe tree view, click a bending line node. Or in the graphics view click a bending line.

An editor is displayed.

Item

Bend Line
Angle

Type

Mode

Bend Parameter
K

Extension

Internal Radius

Description

The bending angle defined in the dxf file is displayed in this box.
Modify this value if needed.

Select a bending type from the drop-down list.
Select a bending mode from the drop-down list.

Enter a value.

Enter a value.
Extension of the metal sheet during bending

Enter a value.
The radius of the arc after bending.

Continues on next page
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Continued

NOTE! It’s also possible to multi-select bending lines by pressing CTRL while clicking
the bending lines that you want to edit from the tree view or the graphics view.

4. In the editor, enter requested values then click Apply to make the settings take effect.

5. Repeat this procedure for each bending line.

The View Group
The View group contains the following controls:

Control Description

Center View Puts the product in the center of the view.

Wire Frame View Shows the wire frame of the product.
When this control is highlighted, the product displays in wire
frame.

Show Label Shows the bending lines’ label.

When this control is highlighted, the labels shows.

Generating Report
On the ribbon-tab, click Report to generate a detailed report describing the settings in this
mode.

In the report you can find the following information about the imported product:
e Thickness
*  Weight
e Comment
* Material
e Tensile Strength
And information for each bending line:
* Angle
* Type
e Mode
e \ersus.

38 3HAC036590-001 Revision: -

© Copyright 2009 ABB. All rights reserved.



© Copyright 2009 ABB. All rights reserved.

3 Working with Bending PowerPac
3.4.1. Overview

3.4 Gripper Tooling

3.4.1. Overview

Overview
The Gripper Tooling mode is designed for defining gripper tooling.

In this mode you can:

Action Note

Import a gripper tooling. There are two ways:

e Create a gripper then add elements to
create a gripper tooling. See Defining
Grippers on page 42 and Defining
Elements on page 46.

¢ Reuse an existing gripper tooling. See
Loading Gripper Tooling on page 40.

Check the gripper tooling by using the view  See below.

group.

Save the gripper tooling so that the gripper  See Saving Gripper Tooling on page 41.
tooling can be reused in other stations.

Entering the Gripper Tooling Mode
Use this procedure to switch to the Gripper Tooling mode:

¢ Click the Gripper Tooling ribbon-tab. The ribbon-tab, graphics view and tree view
are switched to Gripper Tooling.

The View Group
The View group contains the following controls:

Control Description
Center View Puts the gripper in the center of the view.
Show Product Shows the product.

This function gives the possibility to visualize the product. In this
way it is possible to verify the correct position of an element and
avoid clamping the product on a hole.

Continues on next page
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Continued

Control

Wire Frame View

Show Label

Show Cell
Show Air Channel

Flip Product

Description

Shows the wire frame of the product.
When this control is highlighted, the product is in wire mode.

Shows the bending line label.
When this control is highlighted, the labels are displayed.
Shows the devices other than gripper in the current cell.
Shows the air channel color according to your settings in the
Gripper Element properties editor.
When this control is highlighted, the air channels shows in
different colors.
Flip the product around the gripper.
In the graphics view, click the product; or on the ribbon-tab click
Flip Product. The Move Piece editor opens. Specify requested
values here.
» X, drag the slide-bar or enter a value to set position for
the product.
* Y, drag the slide-bar or enter a value to set position for
the product.
* Rz, drag the slide-bar or enter a value to rotate the
product.
» Product side, select up or down to decide to grip the up
side or down side of the product.

Loading Gripper Tooling
Import an existing gripper with elements by loading a .rslib file.

Use this procedure to load a gripper

1. On the ribbon-tab, click Load Gripper Tooling.

The Open dialog box opens.

2. Browse to a desired .rslib file then click Open.

The selected gripper is imported to the station.

Continues on next page
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Continued

Saving Gripper Tooling
Export the current gripper with elements (vacuum cups or magnet) as a .rslib which can be
shared among stations.

Use this procedure to save the gripper as a .rslib file:

1. On the ribbon-tab, click Save Gripper Tooling.
The Save as dialog box opens.

2. Specify a location and name then click Save.

The gripper with elements (vacuum cups or magnet) in the current station is saved as a
rslib file.

Generating Report

On the ribbon-tab, click Report to generate a detailed report describing the settings in this
mode.

In the report you can find the following information for each guide:
« Description of the gripper.
e Description (with picture) of each suction cup or magneto.
< Position (in mm) of each suction cup or magneto related to the guide length.

It can be used to check the right positioning of the suction cups on the gripper in relation to
the current piece.
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3.4.2. Defining Grippers

Creating a New Gripper
Use this procedure to create a new gripper:

NOTE!
A gripper consists of a swivel, a plane and two guides.

The new created gripper will be added to the library and can be shared among stations.

1.

In the Define Gripper group on the ribbon tab, click Create New Gripper.
A drop-down list is displayed.
Bending PowerPac provides several grippers with predefined components, select a
desired gripper according to your cell settings.
If the items with pre-defined components in the list are not satisfactory, you can also
customize a new one with solid objects.
In the list, click Create a New Clamper with....
The Create Gripper editor for creating swivel is displayed.
In the create swivel editor, enter requested values then click Next.
A swivel shows in the graphics view.
If you select a gripper with predefined components, this step can be skipped.
Item Description

Work Object
Position Enter requested values in the box or click in the graphics view

to set position for the base center point (A) of the swivel.
The center point is the origin of the swivel work object.
The reference coordinate system is toolO.

Orientation If the swivel shall be rotated, specify the rotation.
Radius Specify the radius (B) of the swivel.

Height Specify the height (C) of the swivel.

Gripper Name Enter a name for the gripper.

This can also be done in the following steps.

Cancel Cancel settings and close this editor.

Continues on next page
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Continued

Iltem Description
Back Go back to the previous step.
Next Go to the next step.

The editor for creating plate is displayed.

4. In the create plate editor, enter requested values then click Next.

A plate shows in the graphics view.
Iltem Description
Position Enter a value in the box or click in the graphics view to set

position for the base center of the plate.
The reference coordinate system is toolO.

Orientation If the plate shall be rotated, specify the rotation.
A-Length Specify the plate length (A).
B-Width Specify the plate width (B).
C-Height Specify the plate height (C).
Gripper Name Enter a name for the gripper.
This can also be done in the following steps.
Cancel Cancel settings and close this editor.
Back Go back to the previous step.
Next Continue to the next step.

The editor for creating guides is displayed.
5. In the create guides editor, enter requested values.

Continues on next page
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Continued

Item

Position

Orientation

First Guide

A-Length

B-Width

C-Height

Offset in positive direction

Second Guide

A-Length

B-Width

C-Height

Offset in negative direction

Gripper Name
Cancel

Back

Finish

Description

Enter a value in the box or click in the graphics view to set
position for the guides’ reference point.

The reference coordinate system is toolO.
If needed, specify the rotation.

Specify the length of the first guide (A).
Specify the width of the first guide (B).
Specify the height of the first guide (C).

Specify the offset from the reference point to the first guide in the
positive direction.

Specify the length of the second guide (A).
Specify the width of the second guide (B).
Specify the height of the second guide (C).

Specify the offset from the reference point to the second guide
in the negative direction.

Enter a name for the gripper.

Cancel settings and close this editor.

Go back to the previous step.

Make the changes in the editor take effect and close the editor.

6. Click Finish, the new gripper is created and added to the gripper library.

The .rslib file of the new created gripper is added to C:\Documents and Settings\xxx\Local
Settings\Application Data\ABB Industrial IT\Robotics IT\RobotStudio\Addins\Bending
PowerPac (substitute your user account of the computer for xxx).

The created gripper is not imported to the station directly. You should import the gripper
by using Change Model. See below for details.

Continues on next page
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Continued

Editing Gripper Model
Use this procedure to edit a gripper in the gripper library:

1. Inthe Define Gripper group on the ribbon-tab, click Edit Model.
A list that contains all the available gripper models is displayed.
2. In the list, click an item that you want to edit.

The select gripper model is displayed in the graphics view. The Create Gripper editor
opens.

3. Enter requested value in the editor.

See Creating a new gripper for detailed information about the editor.
4. Click Finish.

The updated gripper replaces the old one.

Changing Gripper Model
Use this procedure to import a gripper model or change a gripper model:

1. On the ribbon-tab, click Change Model.
A list that contains all the available gripper models is displayed.
2. Inthe list, click a desired item.

The select gripper model is displayed in the graphics view, the name of the gripper is
displayed in the tree view, and the properties editor of the gripper opens.

Item Description
Product Distance Distance between the product and the gripper plate.
(mm)

3. Inthe properties editor, specify a distance value in the Product Distance box, then click
Apply to make the change take effect.

4. Click Close to close the editor.
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3.4.3. Defining Elements

Adding Elements to Gripper
Use this procedure to add elements to gripper:

1.

In the tree view, click First Guide, or in the graphics view click the first guide.
The selected guide is highlighted in red in the graphics view.

The Gripper Element Spacing Offsets editor is displayed. The Tooling group on the
ribbon-tab is active.

On the ribbon-tab, enter a value in the Elements Count box to decide how many elements
you want to add to the selected guide.

In the Tooling group, click Add Gripper Element.
A list that contains all available suction cups and magnetos is displayed.
In the list, click a desired item.

The elements are attached to the guide. And the elements names are displayed in the tree
view as child node under the guide.

The properties editor of the elements opens.

In the element properties editor, enter requested values, and then click Apply to make the
changes take effect.

Continues on next page
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Item

Channel

3.4.3. Defining Elements

Continued

Description

Select a channel for the element.
The channels are represented by different colors.

Continues on next page
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Continued

Item Description
Side Select Outside or Inside. See the illustrations below:
¢ Outside, position the element on the outer side of the
guide.

en0906000412
¢ Inside, position the element on the inner side of the
guide.

€n0906000413

Continues on next page
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Continued
Item Description
Position Enter a value in the box, or in the graphics view click and drag
the element to the desired position.
Apply Make the changes take effect.
Close Close this editor.

6. Repeat this procedure for the second guide.

Changing a Gripper Element
Use this procedure to change a gripper element:

1. In the tree view or in the graphics view, click a gripper element that you want to change.
The selected element is highlighted in red in the graphics view.

2. On the ribbon-tab, click Change Gripper Element.
A list that contains available suction cups and magnetos is displayed.

3. Inthe list, click an element.
The selected element replaces the old one.

Removing a Gripper Element
There are two ways:

« Inthe tree view, right click an element, and then click Delete from the short-cut menu.

¢ Or in the tree view or in the graphics view, click an element then click Remove
Gripper Element of the Tooling group on the ribbon-tab.

Setting Position for Elements
Use the following to set positions for elements along the guide:

Action Description

Drag the element In the graphics view, click an element then drag the element to
a desired position.

Specify position value In the tree view, click an element. The element properties editor
opens. Specify a value in the Position box.

Continues on next page
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Continued

Action
Use Spacing

Description

In the tree view, click a guide. On the ribbon-tab, click Spacing.
The elements are evenly spaced along the selected guide.

Spacing offset.

In the tree view, click a guide.

The Gripper Element Spacing Offset editor opens. In the
editor, specify requested values.

For example, if you add three gripper elements to the guide and
enter 20 in the Left box and 40 in the Right box. On the ribbon
tab, click Spacing. From the graphics view, you will find that
three gripper elements are evenly aligned on the arm with
remaining space 20 at left, 40 at right
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3.5. Tilter Tooling

Overview
This section describes how to define, save and load tilter tooling.

Entering the Tilter Tooling Mode
Use this procedure to switch to the Tilter tooling mode:

e Click the Tilter Tooling ribbon-tab. The ribbon-tab, graphics view and tree view are
switched to Tilter Tooling.

Setting Tilter Arms Positions
Use this procedure to define the tilter tooling:

1. Inthe tree view or the graphics view, click an arm.

The Selected Arm editor opens.

Item Description

Gripper Element Spacing

Offsets

Left Set the gripper element spacing offset. See Use Spacing in
Setting Position for Elements on page 49 for reference.

Right Set the gripper element spacing offset. See Use Spacing in
Setting Position for Elements on page 49 for reference.

Arm Position Enter a value to set the selected arm’s position.

2. Drag the arm to a desired position or enter a value in the text box.

Continues on next page
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Defining Tilter Tooling
Use this procedure to define the tilter tooling;

1. Inthe tree view or in the graphics view, click the tilter.
The properties editor opens.
Enter requested values in the editor then click Apply to make the changes take effect.

Item Description

Product Distance Distance from the product to the tilter arm plate.

2. Inthe tree view or in the graphics view, click the Inferior Arm.

The selected arm is highlighted in red in the graphics view. The Tooling group on the
ribbon-tab is active.

3. Onthe ribbon-tab, enter a value in the Elements Count box to decide how many elements
you want to add to the selected arm.

4. On the ribbon-tab, click Add Gripper Elements.
A list that contains all available suction cups and magnetos is displayed.
5. Inthe list, click a desired item.

The elements are attached to the arm and displayed in the tree view as child node under
the arm.

The properties editor of the elements opens.

6. Inthe element properties editor, enter requested values, and then click Apply to make the
changes take effect.

Item Description

Channel Select a channel for the element.
The channels are represented by different colors.

Continues on next page
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Item
Side

Position

3.5. Tilter Tooling

Continued

Description

Select Outside or Inside. See the illustrations below:

¢ Qutside, position the element on the outer side of the
arm.

en0906000414
¢ Inside, position the element on the inner side of the arm.

en0906000415

Enter a value in the box, or in the graphics view click and drag
the element to the desired position.

Continues on next page
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Item Description
Apply Make the changes take effect.
Close Close this editor.

Changing a Gripper Element
Use this procedure to change a gripper element:

1. Inthe tree view or in the graphics view, click a gripper element that you want to change.
The selected element is highlighted in red in the graphics view.

2. On the ribbon-tab, click Change Gripper Element.
A list that contains available suction cups and magnetos is displayed.

3. Inthe list, click an element.

The selected element replaces the old one.

Removing a Gripper Element
There are two ways:

* Inthe tree view, right click an element, and then click Delete from the short-cut menu.

» Orinthe tree view or in the graphics view, click an element then click Remove
Gripper Element of the Tooling group on the ribbon-tab.

The View Group

Item Description
Center View Puts the tilter in the center of the view.
Show Product Shows or hides the product.

When the control is highlighted, the product shows in the
graphics view.
This function gives the possibility to visualize the product. In this
way it is possible to verify the correct position of an element and
avoid clamping the product on a hole.

Wire Frame View Shows the wire frame of the product.
When the control is highlighted, the product is in the wire mode.

Show Label Shows the bending line label of the product.
When the control is highlighted, the labels are displayed.

Continues on next page
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Item

Show Cell
Show Air Channel

Flip Product

Flip Robot

3.5. Tilter Tooling

Continued

Description

Shows the devices other than tilter in the current cell.

Shows the air channel color according to your settings in the
Element properties editor.

The grippers on the tilter grip the product on the up side or the
back side.

See the section Moving Product for details.

The product is gripped by the tilter. Switch the robot grip position
between the product’s up side and back side.

See the section Moving Product for details.

Moving Product

Use this procedure to move the product piece around the tilter:

1. Inthe graphics view, click the product.

The Move Piece editor opens.

2. Enter requested values.

Item

Position

Product X
Product Y

Description

Enter a value or drag the slide bar to move the piece along the
X or Y direction.

When Grip Product is selected, the reference frame is the tool
TCP frame.

When Grip Product is cleared, the reference frame is the tilter’s
work object.

Continues on next page
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Item

Gripper X
Gripper Y

Rotation
Product Rz

Gripper Rz

Side

Description

Enter a value or drag the slide bar to move the robot gripper
along the X or Y direction.

When Grip Product is selected, the reference frame is the tool
TCP frame. And the product move with the gripper.

€en0906000420
When Grip Product is cleared, the reference frame is the tilter’'s
work object.

en0906000421

Enter a value or drag the slide bar to rotate the product around
its center point.

Enter a value or drag the slide bar to rotate the gripper around
its TCP Z axis.

When Grip Product is selected, the product rotates with the
gripper around the Z axis of the TCP frame.

Continues on next page
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Continued
Item Description
Product Select the option button Up or Down to determine on which side
Up/Down the grippers on the tilter grip the product.
This can also be done by clicking Flip Product on the ribbon-
tab.

en0906000416

en0906000417

Continues on next page
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Item Description
Gripper The product is gripped by the tilter. Switch the robot grip position
Up/Down between the product’s up side and back side.

This can also be done by clicking Flip Robot on the ribbon-tab.

en0906000418

€n0906000419

Grip Product « When the check box is selected, the reference frame is
the active tool TCP frame.
« When the check box is cleared, the reference frame is
the tilter frame.

Close Closes this editor.

3. When moving or rotating the gripper, an indicator shows whether the robot can reach the
position by changing the its color. Reachable positions are colored white, unreachable red.

4. Click Close to close this editor.

Continues on next page
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Loading Tilter Tooling
With this function, you can import an existing tilter tooling by loading a .rslib file.
Use this procedure to load a tilter tooling:
1. On the ribbon-tab, click Load Tooling.
The Open dialog box opens.
2. Browse to a desired .rslib file then click Open.
The selected tilter tooling is imported to the station.

Saving Tilter Tooling

With this functionality, you can export the current tilter tooling as a .rslib that can be shared
among stations.

Use this procedure to save the tilter tooling as a .rslib file:
1. On the ribbon-tab, click Save Tooling.

The Save as dialog box opens.
2. Specify a location and name then click Save.

The tilter tooling in the current station is saved as a .rslib file.

Generating Report

On the ribbon-tab, click Report to generate a detailed report describing the settings in this
mode.

In the report you can find the following information for each arm:
e Position (in mm) of the arm related to the tilter work object.
» Description (with picture) of each suction cup or magneto.
e Position (in mm) of each suction cup or magneto related to the arm length.

It can be used to check the right positioning of the arms and suction cups on the tilter in
relation to the current piece.
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3.6. Press Tooling

Overview
The Press Tooling mode is designed for defining press brakes.

Entering the Press Tooling Mode
Use this procedure to switch to the Press Tooling mode:
» Click the Press Tooling ribbon-tab. The ribbon-tab, graphics view and tree view are
switched to Press Tooling.

The View Group

Item Description
Center View Puts the press brake in the center of the view.
Show Cell Shows the devices other than the press brake in the current cell.

Defining Press Tooling
Use this procedure to define press tooling:

1. On the ribbon-tab, click Change Punch, then select a desired item from available
punches.

The selected punch is displayed on the ribbon-tab.

2. On the ribbon-tab, click Change Die, then select a desired item from available dies.
The selected die is displayed on the ribbon-tab.

3. Click Add Tool Station.
The Press Tooling Properties editor opens.

4. In the properties editor, enter requested values, and then click Apply.

The punch and die are attached to the press brake. And the punch-die station is displayed
in the tree view as child node under the press brake.

Continues on next page
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Item

The Punch Group
Position

Length
Mirror

Dimensions

3.6. Press Tooling

Continued

Description

Enter a value or drag the punch to a desired position.

The reference coordinate system is the work object of press
brake.

Specify the punch length.

If the check box is selected, the punch will be mirrored.

The mirror plane is the XZ plane of the press brake’s work
object.

Add a hornet to the left or the right side of the punch by entering
values in the text boxes.

For example, enter values in Right A, Right B and Right C, the
following illustration shows the result.

en0906000445

Continues on next page
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The Die Group

Position

Length

Mirror

Show warnings

Apply
Close

Enter a value or drag the die to a desired position.

The reference coordinate system is the work object of press
brake.

If the punch and die are grouped together, the position box is
disabled.

Click Group/Ungroup Tool Station on the ribbon-tab, to set
positions for punch and die separately. Click this button again to
move punch and die together.

Specify the die length.

If the check box is selected, the die will be mirrored.

The mirror plane is the XZ plane of the press brake’s work
object.

The Output window displays warning messages when you enter
invalid values in this editor.

Click Apply to make the settings in the editor take effect.
Close this editor.

5. If you need a press brake with multi punch-die stations, repeat the previous steps to add

more punch-die stations.

Removing a Tool Station

Use this procedure to remove a punch-die station:

1. Inthe tree view or in the graphics view, click a tool station.

2. On the ribbon-tab, click Remove Tool Station.

The selected punch-die station is removed from the press brake.

Loading Press Tooling

With this function, you can reuse an existing press tooling by loading a .rslib file.

Use this procedure to load a press tooling:
1. Onthe ribbon-tab, click Load Press Tooling.

The Open dialog box opens.

2. Browse to a desired .rslib file then click Open.

The selected press tooling is imported and attached to the to the press brake.

Continues on next page
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Saving Press Tooling

With this functionality, you can export the current press tooling as a .rslib that can be shared
among stations.

Use this procedure to save the press tooling as a .rslib file:
1. On the ribbon-tab, click Save Press Tooling.

The Save as dialog box opens.
2. Specify a location and name then click Save.

The press tooling in the current station is saved as a .rslib file.

Generating Report

On the ribbon-tab, click Report to generate a detailed report describing the settings in this
mode.

In the report you can find the following information for the punch-die station:
e Description (with picture) of the punch
« Description (with picture) of the die

It can be used to check the right positioning of the punch-die station on the press brake in
relation to the current piece.
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3.7 Bending

3.7.1. Overview

Entering the Bending Mode
Use this procedure to switch to the Bending mode:

« Click the Bending ribbon-tab. The ribbon-tab, graphics view and tree view are

switched to Bending.

Switching among Different Graphics Views
Click the tab of each graphics view to switch among the following views:

View
Station View

Product 2D View

Product 3D View

Palletizing

Description

The 3D view of the entire cell.

Shows the 2D flat piece.

Click a bending line in this view to add it to bending sequence.
Shows the three-dimensional final aspect of the bending piece.

From the tree view, click a bending line under the Bending
Sequence node, you can view the after-bend result of the
selected bending line in this view.

Use this view when defining palletizing.

The Bending Ribbon-tab

Item

The Sequence Group

Add Bend

Move Bend Up
Move Bend Down
Remove Bend

Import Bending Sequence
(BSW)

Export Bending Sequence
(BSW)

Description

Buttons in this group are used to set bending sequence.

See Setting Bending Sequence on page 67 for details.

Adds the select bending line to bending sequence.

Moves the selected bending line up in bending sequence.
Moves the selected bending line down in bending sequence.
Removes the selected bending line from the bending sequence.
Imports a .bsw file.

Exports the current bending sequence as a .bsw file.

Continues on next page
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Item

The Change Position
Group

Change Product Position

Change Tool Position

Change Gripping Position
The Check Reachability

Group

Check Reachability
Check All Reachability
The View Group
Center View

Wire Frame View

Show Label

Show Robot
Show Cell
Collision Check

The Palletizing Group
Group Definition
Palletizing Parameters
Unload Order

The Report Group
Report

3.7.1. Overview

Continued

Description

See Setting Bending Sequence on page 67 for details.

Opens an editor to set product alignment and product orienta-
tion.

Opens an editor to change the position of the punch-die station.
Opens an editor to change the gripping position.

Checks reachability for the selected bending operation.
Checks reachability for all bending operation.

Puts the main object in the center of the view.

Shows the wire frame of the product.
When the control is highlighted, the product is in the wire mode.

Shows the bending line label of the product.
When the control is highlighted, the labels are displayed.

Shows the robot in the current station.
Shows all the devices in the cell.

Click to enable the collision check function.

This function can help you to detect collisions by highlighting the
objects in red and report a message in the Output window.

See Palletizing on page 83 for detalils.

Opens an editor to define palletizing group.
Opens an editor to set palletizing parameters.
Opens an editor to set unload order.

Generates a report describing the settings from this mode.

Continues on next page
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Continued

Generating Report
On the ribbon-tab, click Report to generate a detailed report describing the settings in this

mode.

In the report you can find the following information for each bending line:

Angle

Width (in mm)

Bend Type: Air Bend/Coining
Overturn: True/False
Tracking: True/False
Following: True/False
Backstops

Multi Bend: True/False

Tool station
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3.7.2. Setting Bending Sequence

Setting Bending Sequence
Use this procedure to set the bending sequence manually:

1.

Under the Available Bends node of the tree view, or in Product 2D View, click a bending
line.

The Bend Properties editor opens to view the detailed settings of the selected bending
line. Note that the editor is locked for editing here. If you want to modify the settings for
the selected bending line, go to the Product mode.

The selected bending line is colored red in Product 2D View and Product 3D View.
In the editor click Apply, or on the ribbon-tab, click Sequence then Add Bend.

The selected item is removed from the Available Bends and added under the Bending
Sequence node.

The Bending Properties editor opens.

In this editor, enter requested values to define bending properties.

For detailed information about this editor, see Changing Product Position on page 68.
On the ribbon-tab, click Change Tool Position.

The Press Tooling Properties editor opens. Enter requested values in this editor.

For detailed information about this editor, see Changing Tool Position on page 75.

On the ribbon-tab, click Change Gripping Position.

The Gripping Properties editor opens. Enter requested values in this editor.

For detailed information about this editor, see Changing Gripping Position on page 76.
Repeat this procedure to add more bending operations.

Under the Bending Sequence node, click a bending operation. On the ribbon-tab, click
Sequence then Move Bend Up or Move Bend Down.

The selected bending operation is moved up or down in the list.

If you are not satisfied with a bending operation, under Bending Sequence, click the
bending operation. On the ribbon-tab, click Sequence then Remove Bend.

The selected item is removed from Bending Sequence and displayed under Available
Bends.

Continues on next page
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Continued

Changing Product Position
Use this procedure to change product position:

1. On the ribbon-tab, click Change Product Position.

The Bending Properties editor opens.

2. In the editor, enter requested values.

Continues on next page
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en0906000453

Item

Station Selection

The Backstops Group

3.7.2. Setting Bending Sequence

Continued

Description

Select a punch-die station where the selected bending line is
bent.

Continues on next page
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