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Powerlnspect CNC 2017 1. Introduction

1. Introduction

PowerInspect CNC enables you to perform rapid inspections of parts and tools by
comparing manufactured items with their CAD models. It includes a full geometric
package, which can be used to inspect parts with or without a CAD model.

You can also create inspection sequences offline and simulate them within
PowerInspect CNC before running them on the measuring device.

Choosing what to inspect

PowerInspect CNC's Sequence Tree specifies the features to be inspected and the
order of inspection. You can add features to the inspection sequence by picking
them from a CAD model, or by selecting them from the Item toolbar.

What can you measure?

You can measure the following types of feature in CNC mode:

= Surfaces

= Edges

= Sections

= Geometry, including 2D features, such as circles, and 3D features, such as cones

In addition, you can measure Point clouds in manual mode.

Aligning the part

PowerInspect CNC provides the following methods of aligning the part to the CAD
model:

= Free Form alignment — Aligns the part to the CAD using measured dynamic
points. This enables you to measure parts that have no clearly definable
features.

= Geometric PLP alignment — Creates an alignment using geometric features that
have known nominal coordinates.

= Three Spheres alignment — Creates a PLP alignment by probing tooling balls
that have nominal coordinates.

= From File alignment — Loads a previously saved alignment from file. You can
use this option when inspecting multiple examples of a part. When you use this
alignment, each example must be identically positioned on the inspection table.

= Best Fit From Points — Aligns the part using three or more points that have
known nominal coordinates.

= Reference Point System (RPS) alignment — Creates an alignment using the XYZ
values of up to one hundred features.
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= From Point Cloud alignment — Aligns the part using a point cloud. The point
cloud must include data from more than one surface.

= Point Cloud Picked-Points alignment — Creates an alignment using selected
points in a point cloud.

= PLP (Plane, Line, Point) alignment — Creates a geometric alignment using a
datum created from a Plane, a Line and a Point item.

= User Defined alignment — Aligns the part by specifying the relationship between
the reference systems of the Machine Datum and the PCS (CAD Datum).

= Offset alignment — Creates an alignment by measuring a specified position on
the part.

When you have measured one or more inspection groups, you can use Best Fit
items to optimize the alignment of the part with the CAD model. PowerInspect CNC
compares the points of selected groups to the nominals and adjusts the alignment
using one of five fitting methods.

Inspecting the part

You can perform inspections manually or by creating probe paths and running
inspection sequences under computer control.

As you inspect the part, PowerInspect CNC displays inspection points and features in
the CAD view. Customizable colour-coding enables you to quickly see which items
are in tolerance, above tolerance, and below tolerance, and the Info tab provides
full details of the currently selected item in the inspection sequence.

If you want to inspect several examples of the same part using the same inspection
sequence, you can use Measures to save all the results in one document.
Creating reports

PowerlInspect CNC automatically produces a customizable HTML report on the
Report tab. You can choose which measurements to include, or you can show all
measurements for all features in your inspection.

You can also generate printable reports using a PDF generator or Microsoft Excel.

1.2
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Opening Powerlnspect CNC

To open Powerlnspect CNC, double-click the desktop icon.

The screen should look as follows:

-
ﬂ Delcam PowerINSPECT 2015 R2 (64-bit) DEMONSTRATION licence Igléﬁ

File Edit Tools Help

“J'EE@@

[ 8] I b, > 1| @M

PowerINSPECT

|For help, press F1 m“ ]

The work environment remains empty until you start a new session. When a new
session is started, further options become available in the Menu bar, and a graphics
window, Sequence Tree and context-sensitive toolbar are generated.

Creating a new session

A new session can be started from the File menu or from the Main toolbar.

= New Session creates a new inspection document without loading a CAD

model.

= New Session Wizard allows you to choose whether you want to open one or

more CAD models. When you start a new session using the New Session Wizard,
you are guided through the process step by step.

= If a Powerlnspect CNC session (*.pwi) already exists, you can select File > Open.

Alternatively, click Open on the Main toolbar.
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New Session Wizard
Z
Click the New Session Wizard '_| button to open the New Inspection Session
dialog.
rNew Inspection Document mw

Inspection method

(7) Measurement without CAD

(@ Measurement with a single CAD Part

() Measurement with multiple CAD Parts

Frish | [ cancel | [ Heb

L &

This dialog contains three options for creating an inspection session:

= Measurement without CAD creates an inspection session without opening a
CAD model. This is the same as selecting New Session from the Main toolbar.

= Measurement with a single CAD Part creates an inspection session using one
CAD model.

= Measurement with multiple CAD Parts creates an inspection session using
multiple CAD models.

Select Measurement with a single CAD part and click Next to display the second
page of the wizard.

i ™
Mew Inspection Document m
CAD
AutoPosition
Surface Points -
Low High
Surface Offset 0.000 Tolerance -0.200 0.200
Edge Foints
2 Low High
Edge Offset 0.000 Tolerance -0.200 0.200

Save parameters as default Units [D]

| <Back |[ mext> | | Finsh | [ cancel | | Hep |

W S

Use this dialog to browse to the CAD file that you want to open. You can also
specify the Units you want to work in, and specify offsets for surface and edge
points.

1.4
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3 Click New to browse to the CAD file for the part you want to inspect.
4 In the Open dialog, select DemoBlock2008(CMM+Arm).dgk and click Open.

& After a CAD file has been selected, it can be transformed. Click Details to
display the CAD Details dialog and select Transformation Matrix (For further
details, see Chapter 2).

5 Click Next to display the next page of the wizard, Variables.

The Variables dialog allows you to choose the template in which you want to
report your measurements. Click Browse to navigate to the template file you
want to use.

i ™y
Variables M

Template File

SN = D:'Program Files\Delcam'PowerINSPECT \file \templates\HTV

Y - |

m T i Name Value B

= P Customer Your customer company name here ||

;_': : : Customer contact Your contact person

= Customer fax No. Your customer fax Mo. £

= | Customer phone No. Your customer phone No.

..... Datum Your Datum o

Description *four part description here
Drawing number Your drawing number 2
R o B dtiiey et T
Save as default parameters Reset to defaults

Mext = [ Finish ] [ Cancel l l Help

LS 4

PowerInspect CNC has the ability to create reports in two formats:

= HTML format reports are created directly inside the PowerInspect *.pwi file,
and are accessible through the Report tab below the Graphics window.

= Microsoft Excel reports allow backwards compatibility for older versions.

Entries can be edited by clicking on the required field and editing the
contents.

6 Click Finish to complete the process and begin the session.
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The Graphics Window

When a session is open, a number menus and toolbars are displayed, as shown
below.

=M

& This screen layout is for CNC licence.

-
& Delcam PowerINSPECT 2015 R2 (64-bit) DEMONSTRATION licence - [PowerdNSPECT1 (MM)*] E‘é@
& File Edit View Measures Tools Window Help | = e

“ j 'E % E |<noahgnment> vHMa;te(part '] | 4 [ > @‘
= |Sequence Tree |Run |CAD |Machne ‘
[ Definition x| g

Pt
? Z Machine Datum @

9 ]4 PCS (CAD Datum)

X Default Probe and Parameters

Features | Geometry E!(plolel‘

Feature Inspect

P TR

ZIII\CAD ViewA Info K Report A Dynamic Points /

<noalignment> TP20x20x2 - M2_20x2_55 [ A=00 B=0.0] [ D 2.0000 mm ]2.0000 PCS (5) -45029 18592 220363

L )

@ Sequence Tree

@ CAD/View toolbars
@ Graphics window
@ View tabs

@ Probe status bar

The Graphics window includes the following tabs:

= CAD View displays the CAD model and all inspected results.

= Info displays information about the selected item in the Sequence Trss.
= Report displays the report in HTML format.

= Dynamic Points lists the points used in an inspection.

= Section displays the section each time you create a Section group. This tab is
only available when you create a Section group.
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Menu bar

The Menu bar is located at the top of the main window.

;ﬂ Delcam PowerNSPECT 2015 R2 (64-bit) DEMONSTRATION licence - [PowerlNSPECT1 (MM)*]

\qﬂ File Edit View Measures Tools Window Help

Click a menu to open it. If a menu item is unavailable, it does not apply to the

document. A small arrow * next to a menu item indicates that there are more
options available. Move the cursor over the item to display these options.

- © Resize to Fit CtrkA I
B - Y cos3 |
150 b 55 Eront(-Y) Ctri+2
Custom View v % Right (0 Ctr+s
Rotation Anchor +| B Bottom (-2) Ctri+0
e .| ® Back (Y} Ctri+8
Probe Paths v = Left (0 ikl
v Show Grid Crl+G
Grid Mode ’
Level ’
Toolbars b

Click outside a menu option to cancel a command and close the menu.

Main toolbar

The Main toolbar is displayed at the top of the graphics window under the Menu bar.
The buttons allow easy access to the most frequently used Powerlnspect CNC menu
items.

Main Toolbar

_ _ =
/} e Ig Q <no alignment> Master part - > | &S ﬁ

Item toolbar

The Item toolbar is used for the creation of alignments, geometric groups, inspection
groups, and datums.

Item Toolbar @

The toolbar changes according to the function chosen.

Click on an icon with a small arrow next to it to open that item's submenu. For

example, clicking the Miscellaneous sl button displays the following toolbar:

= AL a = | 1.0
L i WL L BV
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CAD View toolbar

The CAD View toolbar contains options to orientate and shade the CAD model.

-

(] )

View Options toolbar

The View Options toolbar enables you to display measurement data in the graphics
window, and to control the information that is displayed.

‘ View Cptions Teolbar .

N EE Tt

Mouse Context toolbar

The Mouse Context toolbar enables you to choose the function of the cursor.

m/‘ﬂh@

Mousze Context Toolbar

Toolbar visibility

Right-click in and empty area of the toolbar or menu bar to toggle the visibility of all
toolbars.

!_v- Main Toolbar

|_~/_ Status bar

|T Item Toolbar
Section view

|v CAD View

|_~f_ View Options

|T Mouse Context
Addin
OMV Main Toolbar
OMV Itern Toolbar

Calibration Toolbar

Custom L4
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Views and View Manipulation

After the new session has been created, you can view the CAD model in order to
gain some visual information about the part. To do this, the various views and their
manipulation need to be understood.

Before running through the views and view manipulation, the use of the mouse
functions will be established.

Mouse buttons

Each of the three mouse buttons performs a different dynamic operation.

Left mouse button: Picking and selecting

This button is used for selecting items from the menus, options within dialogs,
and items in the graphics area.

It is also responsible for view manipulation depending on the setting used in the

= |

Set Mouse Button 1 View Mode |+ | button.

Middle mouse button: Dynamics

= Zooming in and out: Hold down the Ctrl key and the middle mouse button.
Move the mouse up and down to zoom in and out. Alternatively, rotate the
scroll wheel, if available.

= Pan around the model: Hold down the Shift key and the middle mouse
button. Move the mouse in the required direction.

= Zoom box: Hold down the Ctrl and Shift keys, and drag a box around the
area that you want to zoom into using the middle mouse button.

= Rotate mode: Hold down the middle mouse button and move the mouse to
rotate the view.

Copyright © Autodesk Powerlnspect CNC 2017 1.9
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Right mouse button: Dynamics, Special Menus and
Powerlnspect CNC Sequence Tree Options

= Zooming in and out: Hold down the Ctrl key and the right mouse button.
Move the mouse up and down to zoom in and out.

= Pan around the model: Hold down the Shift key and the right mouse button.
Move the mouse in the required direction.

= Zoom Box: Hold down the Alt key and the right mouse button. Drag a box
around the area that you want to zoom into.

= Rotate mode: Hold down the Ctrl and Shift keys, and use the right mouse
button to rotate the view.

When the right mouse button is pressed on its own, a popup menu is displayed
based on the item that the mouse is over, such as the Sequence Tree, or the
toolbar menus.

View menu

The View menu is accessed from the Menu bar and contains the Resize to Fit option,
and a number of View submenus. Each of these submenus corresponds to a
different group of views.

- . Resize to Fit Ctrl+A

From 4
150 ’
Custom View 4
Rotation Anchor r

Machine ’

Probe Paths ’
[v Show Grid Ctri+G

Grid Mode ’

Level ’

Toolbars ’

*  From — These options allow you to alter the viewing angle of the part shown in
the CAD view.

= |ISO — These options allow you to alter the CAD view layout.

= Custom View — These options allow you to save the current CAD view for future
use and to reload previously saved views.

= Rotation Anchor — These options allow you to specify how the model in the CAD
view is rotated.

= Machine - These options allow you to toggle the Machine/Probe/Tool visibility
within the graphics window. It also details the keyboard shortcuts.
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Probe Paths — These options are only applicable for the CNC version of the

software. They allow you to control which probe paths can be seen in the CAD
view.

Grid Mode — These options allow you to specify the coordinate system in which
the grid is displayed.

Level — These options allow you to group surfaces into levels and to control
which levels are displayed in the CAD view.

Toolbars — Use these options to display or hide the toolbars and Status bar.
The View flyout shares these functions.

View flyout

Open the View flyout by clicking the arrow below the Select View button on the CAD
View toolbar. This flyout contains a series of buttons that correspond to the same
icons in the view menu.

>

Lt

| 3

e R b e Rl AL L LK ICNCRONEN . | sa e

The 1, 2, 3, and 4 buttons are used to select the Custom Views, which can be saved

using the corresponding Save [EJ button. Rotations can also be triggered using
the Arrow keys on the keyboard, by dynamically moving the cursor using the Mouse

Functions, or by using the Rotations |+ | flyout. The rotation axis is selected from
the flyout and the view then rotated incrementally by clicking on the button.

Window menu

If more than one session is open, you can view all sessions in a single screen, using
the Window menu. The sessions can then be arranged according to your preference.

O New Window
% Cascade

E Tile Horizontaly
00 Tile Vertically

Rearrange icons

v 1 PowerINSPECT1 (MM)
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The CAD View

The CAD View is where all the inspection and geometric information is viewed. CAD
models can be seen either with no shading, transparent shading, or solid shading,
combined with or without wireframe.

(=
Click the Shading Mode For Model |+ | button to open the Shading Mode

= I ] i‘ flyout and choose the shading you want to apply to the

CAD model. Alternatively, use the shortcut keys to toggle the wireframe and
shading.

= w — toggle wireframe on/off

= s — toggle shading on/off

Solid Shading

Transparent Shading

Wireframe Shading
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Surface normal direction

PowerlInspect CNC has a function which allows you to determine the surface normal
direction.

Using the Highlight back-facing surfaces ‘ button in combination with the
shading, will show all reversed surfaces as bright red. This is useful for determining
the direction needed for surface offsets.

To reverse a surface:

1 Click Highlight back-facing surfaces

o

2 Click Surface Selector

3 Click a surface to select it. The edges of the selected surface are highlighted
yellow.

4 Right-click in the CAD View and select Inverse Surface from the menu.

Levels ...
Group Surfaces ...
Change Meshing ...
Display Surface Infoermation
Export Selection
I Inverse Surface I
Rotation Anchor

The selected surface changes colour to red to demonstrate that it is reversed.
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The Report Template

PowerInspect CNC enables you to select from a number of templates to control the
form in which your measurement data is output. For HTML format, the report is
integrated into the PowerInspect CNC work environment, and can be accessed at

any time using the Report tab. Reports can be customised to suit your customers’
needs.

Circle 2 (Datum - Gaomatric PLP Aligament 1 {usad i algmmant
HiTal ETal

Cantes

z

[re—

Circla 3 (Datsm - Gammatric FLP Aliga

T Centre v
email ma z
Diameter
o v T Circla 4 (Datin - Gasuratric PP Abgameat 1) -
Teocription our here Custome: cotact our contact person % s £ Ve e ]
art ho. Customer phons e o custonser phoas ko, Cantre r? - : I
Draving reamber Customer s o, roer customer fae o e & 4 o = - —
Batm Vour Datum Faport Typs Your typo hore g
Measure: Master part

Circl 5 (Dalsm - Guowmatric PLP Aligameat 4
HETal

* I o ) ) =
Centee ¥ 0. 0 55 S 67 al

z 0. 0 0 0 T
Dissester 13 ] 1
Circla 6 (Datun - Geomatric PLP Aligament 1

RETal 571] T

% T 0 ETREE 21 T
centee v . En = L T

2 a 0 a 0. T
[Ere— 0 0 1l 11 I

Circle 7 (Datun - Geometric PLP Aligament 1)
T

%
Cantre ¥ ==

z =
Dasmmetnr =T

St 1 (Daturm - Geomelrk PLP Allgrirsort 1)

‘- e
Oversl leapll
CAD View Report 1 Widih
Hu
E et Fostres ]
Circle 1 (Datum - Aigament 1 [isod i algnamnt
T T
Centre P
2 0.0
Diamcter x

Powerlnspect CNC 2017 Copyright © Autodesk



Powerlnspect CNC 2017 1. Introduction

The Information Tab

The Info tab allows you to view specific items for positional data, tolerances,
deviations and errors. This can be displayed by selecting the item to be investigated
from the Sequence Tree, and then selecting the Info tab. The following example
shows the information for a Probed Circle:

Circle 1 (Probed Circle)

Information

| Datum | <Active Alignment:
CNC Probe
Entity Instruction Status | Probe @ Sensor Orientation Source
Spedfied: A=0, B=0
o Adjusted: A=0, B=0
" Sensor definition il Default Probe
Circle 1 |p ope orientation change gl ion il e n ;;gggggg’ and Parameters
K=1.00000
Probe Path Faults
Verification Status No faults found
Links
Name Link
Reference Plane Plane 1
Parameters
Name Start Angle End Angle
Angle Quadrant -269,995° 90.004°
Name Value
Material Side Hole (ID)
Name Used Offset
Guided Measure No -1.000
Name Value
Fitting Algorithm Least Square
I 1.00000
Orientation 1 0.00000
K 0.00000
Name Used Value
Auto accept points No 3
Properties
Nominal Lo-Tol Hi-Tol Actual Deviation Error
X 56,489 -0, 100 0,100 56.445 -0.044 -
Centre Y 22,640 -0,100 0,100 22,599 -0.041 =
& 0,000 -0,100 0,100 0.042 0.042 =
Diameter 13.001 -0,100 0,100 12,926 -0.078 =
Value Calculated
Offset/Thickness 0.000 No
Maximum Actual Error
Circularity 0.100 0.000 -
Exported Items
Name Type Description Linked as
Circle 1::Centre pwi_feature_Point Circle 1::Centre
Circle 1 pwi_feature_Cirde Circle 1
Circle 1::Normal Axis pwi_feature_Line Circle 1::Normal Axis

[ List of probed points (probe centre) |[CAD coordinates

Copyright © Autodesk
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Powerlnspect CNC Help

PowerlInspect CNC comes with an online help which can be accessed from the Help
menu. When faced with a problem, it is best practice to make the Help menu your

first port of call.

To access the online help, select Contents from the Help menu.

Help
Contents
What's new
What's this?

Automation Reference

Check for PowerINSPECT updates
Check for PAF updates

Subscribe to the PowerINSPECT Newsletter

Visit the user forum

Delcam on the web

Product and system details
About

Shift+F1

The most effective way to use the Reference Help is to use the Search tab to search
for help topics, but you can also browse the Contents or Index.

-
@ PowerINSPECT Reference Help

= | B [ |

& = i

P oo Baely Foieid

Conterts Igdexl Search

g & Kty

13

4p

@ Important Motices

- | 2] Intraduction

Layout of the PowerINSPECT CNC screen
Creating an inspection document
Select the models for the inspection
Choosing a report template

G- Creating an initial alignment

- Menu bar

- Graphics window

- Main toolbar

J--@ Sequence Tree tab

- Run tab

- (2] CAD tab

J--% Machine tab

- Geometry Explorer tab

- Features tab

- CAD View toolbar

J--@ View Options toolbar

- Mouse Context toolbar

- Ttem toolbar

J--% Working with duakcolumn machines

- @ Keyboard shortcuts

- | 2] Term Licences

- |?] Delcam Ltd Software Licence And Terms Of Supply

Creating an inspection document

In PowerINSPECT CNC, each part is measured using an inspection
document. The document specifies the features to be measured, and the
inforrmation you want to include in the inspection report. If a model of the
part is available, the document can also specify the CAD model, which can E
be used to create the inspection tems, and to supply the feature
nominals.

To create an inspection document for a part:

}

1. Click / in the Main toolbar, or select the File > New
Document Wizard menu aption.

If inspection documents are already open, PowerINSPECT CNC
asks whether you want to leave the documents open. 2

2. In the New Document Wizard, choose an inspection method.
Select:

n  Measurement without CAD to create an inspection
document without a CAD model. Click Next to specify
the details of the report template for the document,
or click Finish to create the docurment and select the
template later.

To target your search more effectively, enclose the search terms within quotation
marks. For example, to search for help on exporting point clouds, enter "Export
point cloud" in the search box so that only topics containing this exact phrase are

displayed.

Powerlnspect CNC 2017 Copyright © Autodesk
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Customising Powerinspect CNC

Select Tools > Options to display the Options dialog and specify settings and defaults
for PowerInspect CNC.

Machine Connection r
Document Connection i
Sirmulator r

Probe Change Wizard...

Mirror Wizard...

Dynamic Points 4
Import Points 4
Point Cloud r

IT Probe Path Verification
Levels for Probe Path Verification...

Add-In Manager...
I\f Macro Manager...

Login As Another User...

Manage Users and Permissions...

Extract Files from CATIA Export File...

Use the Options dialog to specify settings including, the colour of entities, the size of
points, confetti or edge points and toggle displayed items such as the CAD Datum.

i ™
Options m
[=R Display Cptions -
- CAD View '8
- Point Cloud Settings
- Labels [ Draw coloured tolerance scale
- Graphical Dimensions ;
S Draw CAD datum in place
=) Colours Draw graduated confetti
-~ General Draw target guiding line
- Entities
- Grid Feature warning box
- Measure [~ Draw nominals of measured geometric items
- Point Cloud e
: Clnies =|| []show angles with minutes and seconds
- Tolerance band Flanes
- Labels and Graphical Dimensio [ Hide planes
- Size
- Printing [ Hide planes for single points
- Probe Path Verification [T Hide planes for compound items
- Comments
- File save options Number of dedimal places : 3 [
- Surface Inspection z
.. Geometric Ttems MNumber of digits for angle : 3 B
O Mumber of digits for unitless values: g |
- Probe Tools Tili =
[=)- Probing options
i Compound Probing Options
i Auto Mominals from CAD
- Alignment Nominals
- Workspace
- Digitised Curves i
4 m r
Defauts | [ ok | | cancel | [ Aoy |
L >y
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02. Machine Tab

The Machine tab enables you to configure the tools you will use for an inspection, to
model the measuring device displayed in the CAD view, and to calibrate the probe
head and probe assembly prior to an inspection. It contains a Probe view that
displays the status of your probes and probe assemblies, and nine areas that cover
the different aspects of machine management.

To view and configure the measuring device for an inspection:
1 Select File > New Session.

2 At the top of the Sequence Tree, select the Machine tab.

|Sequence TreelRun |C.&D | Machine |

=-[ Device - No_Model
i1y Calibration Sphere

L ToolCollection

------ B Sub-assemblies

l Import. .. H Export... H Export As Default ]

3 To display the details of an area, click its title. To close an area, click the title
again.

Copyright © Autodesk Powerlnspect CNC 2017 21
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Setting the calibration details

The Calibration area of the Machine tab displays the diameter and name of the
sphere used to calculate the position of the probe and the effective diameter of the

stylus.
Calibration .|
Calibration sphere
Diameter: MName:
’ Calibration settings ] [ Calibration details. .. ]

Use the area to customize the calibration process, and to view and manage
calibrations. Click:

= Change to move the calibration sphere. The Calibration Sphere Repositioning
Wizard is displayed.

= Calibration settings to change the number of calibration points, the safe distances
settings, traceability, or manual calibration. The Calibration Settings dialog is
displayed.

&  The Calibration Settings button is not available when Simple calibration
mode is selected in the Calibration page of the Options dialog.

= Calibration Details to view and export the details of calibrations for traceability
purposes.

Specifying the machine

The Machine area enables you to select the measuring device displayed in the CAD
view so that on-screen simulations are shown realistically.

Machine: No_Model -
XMINMAX -10000.000 10000.000
YMINMAX -10000.000 10000.000
ZMIN/MAX -10000.000 10000.000

’ Change Model... l

To specify the machine model:
1 Click Change Model.

= Alternatively, you can select the Tools > Simulator > Change Machine Model
menu option.

2 In the Open dialog, navigate to the \CMM folder of your PowerInspect CNC

installation, and select the model you want to display. For this example, select
No_model_head-head.mtd.

= If your machine is not listed, contact your reseller to request the model
you need.

3 Click Open to display the model in the CAD View tab.
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Selecting the probe head

The Probe head area enables you to select and calibrate the head to be used for the
inspection. By default, PowerInspect CNC includes the complete range of Renishaw
CNC probe heads; contact your reseller to add heads from other manufacturers.

2. Machine Tab

Probe head: <None> N
[nonE -
R 0.000

RY -0.000

Rz 180,000 s Calibrated

| create | | calbrate |

To select the probe head for the inspection:

1 In the drop-down list, select Renishaw PH10T. The head is displayed in the CAD
View tab.

2 If the head in the CAD view is not aligned with the head of the measuring
device, use the RX, RY, and RZ boxes to rotate the on-screen head to the same
orientation as the device head. Click Apply to save your changes.

Creating the probe tool

The Probe Tool area enables you to specify and select probe assemblies for the
inspection. The probe assembly is built from the Renishaw catalogue; the available
options are determined by the selection you make in the Probe Head area.

Probe tool: <Mone> -
Probe
[<None> VI

Sensor

[ )

To create a probe tool assembly:

L]
m
m
m
i
o
m

1 Click New in the Probe tool area. The Probe Tool Assembly dialog is displayed.
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Probe tool assembly
Default

----- Probe tool assembly (to m8)

Available probe tool parts

lProbe bodies -
MName Length Diameter To From
MOM_Probe 10.00 mm m3 ma
P2 38.00 mm m2 ma3
TP20 17.50 mm AutoMagnetic m8
TP200 30.00 mm AutoMagnetic ma3
TPG 41.00 mm m3 m3
Eagle_p_touch_SF  26.30 mm m2 ma
Eagle_p_touch_EF  25.30 mm m2 ma
Eagle_p_touch_MF 26.30 mm m2 ma
Eagle_p_touch_LF  25.30 mm m2 ma
Eagle_p_touch_r  41.00 mm m3 ma
Eagle_mp_body 20.35 mm AutoMagnetic ma

[ Insert Part ] [ Create custom part ]

In the Probe tool assembly box, enter TP20 MED 20x2 as the name of the
assembly.

In the Available probe tool parts drop-down list, select Probe bodies.
In the list of bodies, select TP20 and click Insert Part.

& If the body you want to use is not listed, click Create Custom Part to
specify the details of the body.

The part is added to the Probe tool assembly list, and the list’s insertion line
moves to show where the next part will be inserted. In addition, the Available
probe tool parts lists the modules available for the body you selected.

In the list of modules, select TP20_MED, and click Insert Part.

The part is added to the Probe tool assembly list, the list’s insertion line moves is
updated and the Available probe tool parts lists the available styli.

In the list of styli, select M2_20x2_SS and click Insert Part.
Click Save to save the changes and close the dialog.

The assembly is displayed in the Probe tool area. It is also selected as the
current probe tool in the Probe view at the top of the Machine tab, and displayed
in the CAD view.

24
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v !

%N

=i Device - No_Model
£~} Head - PH10T

S TP20_MED_20x2 - M2_20x2_55 - D: 2.000 mm
‘P A 0.0B: 0.0

(e i Calibration Sphere

ToolCollection

! E-g TP20x20x2-M2_20x2_55-D: 2.000 mm

‘{8 Sub-assemblies

Probe

[TP20_MED _20x2 -
[TP20_MED_20x2 - M2_20x2_S5 -D: 2.000 mm -]
==

[Lmwort.. || Ewot.. ][ ewotasoctur ]

If you need to update the tool, click Edit.
Iﬁ To copy a probe assembly, click Clone.
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Calibrating the probe

Before you can inspect a part, you must calibrate the probe head and the
assemblies you want to use. This enables PowerInspect CNC to calculate the
effective stylus diameter and to apply compensation to measurements.

To calibrate the probe:

10

11

12
13

14

In the Machine toolbar, click » to connect the document to the measuring
device.

In the Calibration area, click Calibration Settings. The Calibration Settings dialog is
displayed.

To automate the calibration process, deselect the Perform manual calibration
check box, and click OK to close the dialog.

In the Probe head area, click Calibrate. The Probe Head Calibration Wizard is
displayed.

Read the information in the first dialog, and click Next. The Limits dialog is
displayed.

Leave the limit values unchanged, and click Next. The Calibration Sphere dialog is
displayed.

Enter the calibration sphere parameters:
a In the Enter the diameter of the calibration sphere box, type 20.
b In the Enter the name of the calibration sphere box, type Sphere20.

c Leave the direction settings unchanged, and click Next. The Probe Selection
dialog is displayed.

Select the probe tool you created earlier, and click Next. The Probe Head Main
Orientation dialog is displayed.

Leave the orientation unchanged, and click Next. The Probe Head Angles dialog
is displayed.

Select the (A0 : B0) (A90 : B0) (A90 : B90) option to specify the probe head angles
you want to calibrate, and click Next. The first Calibration dialog is displayed.

In the dialog:

a Manually probe the point on the calibration sphere normal to the probe
assembly.

b Position the probe so it can rotate without touching the sphere, and click Set
A=90, B=0. The probe rotates to the new orientation.

c Probe the sphere at the same position you used in step a.
d Click Next. The Assisted Calibration dialog is displayed.
Position the probe so it can rotate without touching the sphere, and click Next.

In the warning message, click Yes. PowerInspect probes the sphere to complete
the calibration. When it has finished, the results are displayed in the dialog.

Click Finish to close the wizard. The last calibration date; the effective or
nominal diameter of the stylus and its sphericity are displayed below the Probe
view, for example:

2.6
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P ¢ 4

5-/) Head - PH10T

+h TP20%20x2 - M2_20%x2_55 - D: 1.939 mm
it A: 0.0 B: 0.0

Lt A G0.0B: 90,0

Lt AD90.0B: 0.0

@ Calibration Sphere

- # ToolCollection

------ B Sub-assemblies

Calibration date: 17/03/2015 D: 1.925mm  Sphericity: 0.023 v

In addition, icons indicate whether the probe and probe position are calibrated v,
calibrated but outside form tolerance #, or uncalibrated !.

&  The ¥ icon is only displayed when you specify a form tolerance for the
calibration in the Calibration Settings dialog.

You can now probe the part or create more head positions.

= To check the results of all the calibrations you have made for the document,
open the Calibration area, and click Calibration Details.

Adding probe positions

When you have selected an indexable head, such as a PH10, you can specify
multiple probe positions so that the probe is at the optimum orientation for
measuring the different features on the part. The Probe head angles area enables
you to specify any probe orientations not included in the original calibration.

Calibration -
Machine: No_Model -
Probe head: PH10T -
Probe tool: TP20x20x2 5
Probe tool sub-assemblies -
CNC Racks -
Probe head angles: A =450, B=0.0 -

‘ i} D: 222

Cancel Create Create & Apply » Calibrated
Target point -
Simulation Parameters -
Parameters i

To specify a position for the inspection:
1 In the A box, enter an angle of 45 degrees.

2 In the B box, enter an angle of () degrees.
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3 Click Create to add the position to the Probe view list, or click Create & Apply to
add the position and select it.

= You can also create new positions by selecting ToolCollection in the Probe

o
view, and then clicking "t

To calibrate the new position:

1 Select the position u in the Probe view.

2 Click the Calibrate Selected Item button. The Probe Calibration Wizard is
displayed.

3 Position the probe so it can rotate without touching the sphere, and click Next.
PowerlInspect probes the sphere and reports the results.

4 Click Finish. The results of the calibration are displayed in the Probe view.

Setting target points

The Target Point area enables you to find the current position of the probe, or to
move the probe to a specified position.

Target point -

[CMM Probe Tip Co-ordinates

Target Point

b -118.578
-45.908

Z 40,782 .

= If the document is not connected to the measuring device, only the probe in
the CAD view is moved.

-

To set a target point:

1 Choose an entry in the list to specify the coordinate system you want to use.
Select:

= CMM Probe Tip Coordinates to specify the target coordinates relative to the
position of the probe tip.

= CAD Coordinates to specify the target coordinates relative to the PCS (CAD
Datum).

&  The list is not displayed when <no measure> is selected in the Active
Measure list.

2 To display the current position of the probe, click m The position is displayed
in the X, Y, and Z boxes.

3 Choose the method with which you want to specify the position of the target
point:

= Select the mode H button to specify the position relative to the origin of
the coordinate system.
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= Deselect the mode button to specify the position relative to the probe's
current position.

4 Enter the point's coordinates in the X, Y, and Z boxes.

=
5 Click to move the probe to the target point; click to halt the probe

movement.

Controlling the simulation speed

When you simulate an inspection in the Run tab, PowerInspect CNC runs the
simulation in real time, by default. Use the Simulation Parameters area to change

that speed if you want to slow down the simulation to check the details, or speed up
the simulation to just make a final check.

Simulation Parameters -
Simulation move speed multiplier:
i}
Simulation measure speed multiplier:
[}
[]use the same factor

To specify the scaling factors for the simulator:

1 If you want to synchronize the-speed multipliers, select the Use the same factor
check box.

2 Move the Simulation move speed multiplier slider to change the speed at which

GoTo (or rapid) moves are performed. The multiplier is displayed at the right of
the slider.

3 Move the Simulation measure speed multiplier slider to change the speed at which

measurement (or touch) moves are performed. The multiplier is displayed at the
right of the slider.

Viewing the machine parameters

The Parameters area enables you to view and change the current probing
parameters of the measuring device when the document is connected to it.

Parameters =

Joystick Retract: 2.000  |mm -

o=

To view or change the machine parameters:
1 Connect to the measuring device.

2 In the Joystick retract box, enter the distance that the probe automatically
retracts when you use the joystick to take a touch point.

3 Click = to display the CMM Parameters. The CMM Parameters dialog is
displayed.
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CMM parameters @
Distance | Speed | Acceleration I Trigger I MiIIingl
Approach Search
2,000 2000 [mm -
Lt Lk
Retract

| Cancel H Ok ]

“ J

4 Select the different tabs to view the parameters; position and hold the mouse
cursor over a box for more information on a setting.

5 When you are finished, click OK to close the dialog.

= To maintain consistency, you are recommended to use Probe and Parameters
items to specify the machine settings for each stage of an inspection.

Importing and exporting probes

The probe head and probe tool settings on the Machine tab are saved with the
PowerInspect document (.pwi file), so the next time the file is opened the details
are remembered. You can export these settings to a file, and then import them into
other inspection documents to avoid the need to set up the same settings for each
new session.

To export the current settings to a file:
1 Click Export on the Machine tab to display the Save As dialog.

2 Enter a name for the settings file in the File name box. The settings are saved in
a .prd file.

3 Click Save on the Save As dialog to return to the Machine tab.
To import settings from a file:

1 If you are importing the probe database from a measuring device, use the Export
button to create a back up of the current settings.

2 Click Import on the Machine tab to display the Open dialog. If a warning message
is displayed, click Yes to replace the current settings; click No to continue to use
the current settings.

3 Select the .prd file that contains the settings you want to use.

4 Click Open. The settings in the .prd file are applied to the document and
displayed in the Machine tab.

If the current Machine model and Probe assembly settings are the typical setup used
for your inspections, click Export as default. When you next create a document,
PowerlInspect will automatically load your current settings so you don’t need to
repeat the configuration process each time you start a new inspection.
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3. CAD Management

The manipulation of CAD data within PowerInspect CNC is very important. Using the
CAD File Manager, you can add or remove CAD files, transform CAD data in relation
to datums and indicate levels to be included in the inspection.

Coordinate Systems

When you create an inspection session, PowerInspect CNC automatically creates two
coordinate systems:

= The Machine Datum is the X 0, Y 0, and Z 0 of the 3D coordinate measurement
machine.

= The PCS Datum (Part Coordinate System Datum), is the X 0, Y 0, and Z 0 of the
CAD model. If the PCS Datum is in the wrong location, you can transform it
using translations and rotations.

When the part is aligned with the CAD model, Powerlnspect CNC automatically
converts the movements from the Machine Datum coordinate system to the PCS
Datum coordinate system.

By default, these datums are not displayed in the CAD view. To display them, click
the light bulb + icon next to their entries in the Sequence Tree. The icon changes to
"+ to indicate the datums are displayed. In this example, the PCS Datum is shown

at the corner of the part; the Machine Datum is shown above and left of the PCS
Datum.

4 r ]\CAD View {Info £ Report £ Dvnamic Points

In addition to the datums, a graphical representation of the coordinate system of
the active alignment (the PCS Datum, by default) is displayed at bottom left of the
CAD view. It allows you to identify the axes of the active alignment when the active
alignment is not visible on screen.

i
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CAD File Manager

To display the CAD File Manager, select the CAD tab.

| Sequence Tree | Run | CAD | Maching |

\‘.— :"\'_".'5 {Lg‘} I_fl
= 3 Parts
=] W < E DemoBlock2008(CMP+Arm)
O <My User Levels

When you select the tab, the window displays the Parts folder and the User Levels
area. Click the E;icon to open folder and display the sub-items.

| Seguence Tree | Run I CAD | Machine |

=X T OO
= @8 Parts
=] _ ¢ [E] DemcBlock2008(CMM+Arm)
_ir level0
O <@y User Levels

The coloured box indicates the colour with which each level is displayed in the CAD
View. Change the colour by left-clicking the box, and assigning a new colour from
the palette.

The light bulbs indicate whether the level is displayed “+'or not % in the CAD View,

and the check box includes or excludes the level from the CAD Context. These
can all be switched on or off by left-clicking on them.

When the CAD File Manager is opened, a toolbar is displayed at the top of the tab
with a number of functions that can be used to manipulate the CAD data.

+ X0

This toolbar enables you to:
= add or remove CAD files.
= reset the user levels.
= edit the CAD details.

= show or hide CAD files and the detailed view.
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Transformations

i

o
Click the CAD Details button to open the CAD Details dialog. This dialog
enables you to locate CAD files and apply transformations to them.

Transformations are used to orientate parts within the CAD View.

To transform any CAD data, you must first specify the part by using the Browse
button in the CAD Details dialog.

CAD Details [ 9 o]
C:'\PI Samples\DemoBlock 2003(CMM +Arm). ddz Browse...

[ Transformation Matrix... ]

Part Mame

DemoBlock2008{CMM +Arm)

Description

[ OK J’ Cancel ]

= You cannot use PowerInspect CNC to edit the CAD model. You can create,
hide and edit levels, but they cannot be saved to the CAD model and they
are only visible within PowerInspect CNC.

When the part is specified, click Transformation Matrix to open the Transformation
Matrix dialog.

-

Transformation Matrix

=
Rotation Delete
Edit

Translation
Test..
— Save ..
Scale load ..

[ Invert Matrix

QK | Cancel

" A

Use this dialog to specify any transformation (Rotation, Translation, Mirror and
Scale), by clicking on the appropriate button and entering the desired values.

For example, clicking Rotation opens the Rotation dialog. In this dialog, you can
specify the rotational axis (for example, the X axis) and the angle by which the part
is rotated (for example, 90 degrees).
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Rotation @Iﬂ
Axis | Around X (1Z Plane) -
Angle (in degrees) 0.0000
( OK 1 l Cancel ]

Click OK to close the Rotation dialog. The Transformation Matrix dialog is updated
with the new value.

-

Transformation Matrix ﬁ1
Rotati Rotati Delet
e | O e | |

- Edit
Tranglation !

Test... |

M Save ... |

Scale I load ..
™ Invert Matric
ok | Cancel |
L9 o+

Click Load to read and load workplanes from multiple CAD formats (supported by
Autodesk Exchange).

When a CAD model is selected, the Select Workplane dialog lists all the workplanes
associated to the model.

Select Workplane m

Available workplanes:

E

- X Face
- Face
+ X Face
+Y Face
Part Zero

[ OK ]’ Cancel ]

When you select a workplane, its transformations are displayed in the
Transformation Matrix dialog.

CAD - Transformation Matrix

Translation = [ Rotation Delete
¥ = -80,0000
QP Rotation
¥ = 30,0000 Test..

™ ¥=55.0022 Y= 22.5013 7= -0.0000

Save ...

il

[] tnwvert Matrix

[ oK ] ’ Cancel

Click OK to apply the transformations to the model relative to the datum.
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These transformations can be saved, deleted, edited and tested within this dialog.
To edit or delete a transformation, left-click its entry in the Transformation Matrix
dialog.

Summary and Detailed CAD View

€ ]
Click the Summary/Detailed View | = | button on the CAD File Manager toolbar to
expand the CAD information area and display more information about the part files.

o @& Parts
=] _ 1 [2] DemoBlock2008(CMM+ Arm)
B EA\PI Samples\DemeBlock2008{CMM+Arm).odx
o5 Mumber of entities : 97
[1p Transformations
= @; Extent
£ XMin: 0000
£ X Max: 250,003
£ ¥YMin: -0.000
EF ¥ Max: 110,000
() ZMin: -45000
£ ZMax: 0000
# F . il level0
O @y User Levels

The information displayed includes any transformations, the levels, part locations
and the number of entities that make up the part.

The extent values indicate the dimensions of the part in relation to the datum origin.

Click Summary/Detailed View |- again to return to the data summary.

= @8 Parts
= [ . i [E] DemoBlock2008{CMM+ Arm)
_ir[l 1evelo
== _ir [y User Levels
. 3wl Top1
. 7l Top2
. [ Top3
. e[ Topd
. 7 Tops
. o Topé

When the Levels section is expanded, the sub-levels reveal the individual surfaces.

As before, the light bulbs hide * or show "+ the individual level or surface. The

check box includes or excludes the level from the CAD context. These icons can
be switched ON or OFF by left clicking on them.

The levels can also be managed from the Menu bar.
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Select Measures > CAD Levels for Inspection from the Menu bar to display the levels

section.
[= Play Item

Play with Resume
[ Play Al

Reset All

Reset Item

[ Delay Inspection
Generate Probe Paths...

Mew Measure...
Edit Measure...

Delete Measures...

Parameters...
; CAD Levels for Inspection...

Import Measured Data...

Transform Nominals...

CAD Menu Options

As well as the CAD File Manager, CAD edits can be made using some of the options

on the Menu bar.

The Measures menu contains two options that are relevant to the CAD management.

[ Play Item
Play with Resume
[ Play Al

Reset Al
Reset Item

|E Delay Inspection
Generate Probe Paths...

Mew Measure...
Edit Measure...

Delete Measures...

Parameters...

= CAD Levels for Inspection...

Import Measured Data...

Transform Nominals...

Select Parameters to open the Measure Parameters dialog. This dialog contains a

series of tabs that relate to different areas of PowerInspect CNC.

3.6
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Measure Parameters

=~

| Part Compensation I GO &T I Measured Data Scaling
General |  peport |  InspectionPoint |  Guided Single Point
T —
Surface points
=5 Low High
Surface offset 0.000 Tolerance -0.200 0,200
Edge points
Low High
Edge offset _u,ooo_ Tolerance -0.200 0,200 ;
Mesh
Display internal lines on surfaces
Udensity 2 [+ Vdensity 2 2]
Default Geometric Group tolerances
Low High
Positional tolerance 0.100 0,100
Dimensional/diametrical tolerance -0.100 0,100
Angular tolerance -0.100 0. 100
Form tolerance 0.100
[]save as default parameters
ok || cancel || Hep

Level Edits

CAD data within PowerInspect CNC can be transferred to other or new levels.

Click the Surface Selector

o

surfaces you want to move, and to which level.

To create a new level:

button in the Mouse Context toolbar to specify which

1 Click the Surface Selector‘ ! ‘ button on the Mouse Context toolbar.

2 Use the left mouse button to box-select the surfaces that you want to add to a

level.

Copyright © Autodesk

Powerlnspect CNC 2017

3.7



3 CAD Management

Powerlnspect CNC 2017

When you release the mouse button, the selected surfaces are highlighted.

=7 Alternatively, you can select individual surfaces by left-clicking the model.

3 Right-click anywhere on the highlighted selection and select Group Surfaces from

the local menu.

Levels ...

Group Surfaces ...

Change Meshing ...

Display Surface Information
Export Selection

Inverse Surface

Rotation Anchor

The Level Manager dialog is displayed.

Level Manager

=

Avwailable Lewvelz

E 1: General

gl —|

[ Create new level

M ame

[ 0K

Il Cancel l

4

4 To add the selected surfaces to an existing level, select the level in the Available
levels list, and select OK.

To add the selected surfaces to a new level, enter a Name for the level, and click
OK. The level appears in the User levels area of the CAD File Manager.
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|Sequence Tree | Run |CAD | Machine |

o 3¢

= . [y UserLevels
_ tr[ NewLevel

This technique can be useful if there is a large quantity of data in a view. Each
layer has an associated colour, which is used when colour shading the model. To
change the shading colour of a level, left-click the small coloured box to the left

of the level’s name, and select a new colour from the palette.

= 38 Parts

. 7r £ DemoBlock2008nologo(CMM-+Arm)

2 [, 1ty UserLevels
. tr Newlevel

| |m
[ WERE
[N
[ AN
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4. Calibration

Within Powerlnspect CNC it is vital that the probe is correctly calibrated as these will
affect the results. Using the various wizards you are lead through the steps taken in
order to calibrate your CNC CMM easily and effortlessly.

The process of calibration allows physical properties of the probe and the stylus to
be calculated. Such values include the contact radius and effective length of the
probe

Probe Head Calibration

The first part of the calibration process in PowerInspect CNC is to calibrate the
probe head attached to the CNC CMM.

1 Select > File —> New Session.

2 Build the probe from the database of components ensuring that all parts specified
match the physical probe used in the inspection. In this example we will be using
the PH10T head with a TP20_2mmx20 probe setup

“&  To refresh this process read chapter ‘Machine tab’.

Sequence Tree IRun ICAD | Machine '
2

& -

= -&) Device - No_Model
)
Elx# 2mmx20_Train - M2_20x2_S5 - D: 2.000 mm
g A 0.0B: 0.0
-4 Calibration Sphere
+- i ToolCollection

3 Select the PH10T in the machine tab probe view and click on the ‘Calibrate
selected item’ icon
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This initiates the probe head calibration wizard, which leads the user through the
calibration in a step by step process.

& Itis important that the user is compitant in using the software and
opertating the CNC CMM as this could potentially damage equiptment

4 If the user accepts the warning message, press next to move on to the next
dialog method

5 Enter the appropriate limits of the CNC in use, for this example the default limits
predefined in PowerInspect CNC

Welcome to the Probe Head Calibration Wizard
“This wizard will guide you through the steps required to fully calibrate a probe head

Please enter the valid limits of the CMM. This describe the volume in
which the probe head can move

X min 5000.000JRELENS 5000.000
Y min 5000000 MaX 5000.000
Z min 7 max

-5000.000 5000.000

6 Once defined select the diameter of the calibration sphere, in this instance the
sphere is 20mm

Welcome to the Probe Head Calibration Wizard
This wizard will guide you through the steps required to fully calibrate a probe head

Calibration sphere parameters

Enter the diameter of the calibration sphere

D)
: DDDU mm

Enter the direction of the stem (from the base to the centre of the

i libration sphere)
l',j, k ca
[21» -
| 0.000
J 0.000
K 1.000
Cancel | [ <Back | [ Nea> |

7 Once defined select ‘Next’ and assign the appropriate probe build - This will be
TP20_2mmx20

8 Follow the steps through until the following window in displayed and then follow
the instructions step by step to calibrate the probe head. To move the probe into
the required position, use the CNC CMM joystick.
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Welcome to the Probe Head Calibration Wizard
This wizard will guide you through the steps required to fully calibrate a probe head

2  Probe a point at the top of the Calibration Sphere

| Cancel H < Back ]

The calibrated measuring speed is the feedrate, at which the probe is calibrated, it
is very important that any measurements using the probe are taken at the
calibrated speed. It is important as this ensures that the deflection of the stylus
remains constant and therefore the results are consistant.

9 Once complete click finish to end the head calibration

Calibration is important as PowerInspect CNC will not run a program as a safety

precaution because there is a high risk in damaging the probe head or the stylus
due to incorrect movements.
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Stylus Calibration

The second stage of the calibration process in PowerInspect CNC is to calibrate the
the stylus with the probe head angles.

There are two methods of calibrating the probe head angles in PowerInspect CNC.
The first one is to open the single probe head angle calibration wizard and then
second is to calibrate a batch of probe head angles for time saving purposes.

1 In the same session, input a series of different probe head angles by selecting
the ‘Add new positions’ icon.

@
=,

2 Use the sliders to select the angles of rotation to set a number of probe
orientations

Y 60 0

E 00 0.0

E 900 0.0

E 750 00 90 J

E 675 0.0

E 600 00 Add ] [ Delete ] [ Deleste Al
E 525 0.0

E 450 0.0 | Show deleted

E 375 0.0

E 300 0.0

E 225 0.0

E 150 0.0

E 75 0.0

E 900 90.0 oK l \ Cancel

3 These are then saved in the probe view but remain uncalibrated

When creating a sequence of inspection steps, a humber of features of the part
being measured may require different probe head angles. These will automatically
be added to the list without the need to perform step 2.

4 To calibrate a single probe angle, select the probe head angle in question and
click on the ‘Calibrate selected item’ icon.

6"
5 Follow the onscreen instructions to calibrate the probe angle.

The second method is to calibrate a number of angles in a single process. To
perform this method, simply repeat steps 1-3 and select ‘Calibrate uncalibrated
positions’ icon and follow the on screen instructions

¥y
sdd
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5. Alighments

Alignments enable PowerInspect CNC to match the positions and orientations of the
CAD model to the part. The type of alignment selected is dictated by the
component's shape and which features can be used be used to create it.

Alignments are accessed by selecting Alignments in the Item toolbar.

oo | L 1 22 10 15 L U 1 R 00 o 1
34

The most widely used alignments are described in this chapter.

Geometric PLP Alignment

The Geometric PLP Alignment k' is based on the relationship of a physical Plane,
Line and Point (PLP), and CAD Defined Coordinates, which define the partin the X, Y
and Z axes. It is an accurate method of alignment because it works directly from
CAD nominal values, and can be an easier method to understand.

Generating a Geometric PLP Alignment
For this example the DemoBlock2008 CAD file is going to be used.

Select Measurement with a single CAD Part and click Next.
Click New and open DemoBlock2008(CMM+Arm).ddz.

Leave the Offset and Tolerance settings unchanged, and click Next.

In the Main toolbar, click to open the New Document Wizard.

a A WO N -

In the Variables dialog, browse for any HTML Report Template (Excel could be
used, but for this example HTML is to be used).

6 Click Finish. The new session is now ready for inspection.
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Choosing the Geometric features

Before the alignment can begin, a decision needs to be made on where the Plane,
Line and Point are going to be aligned to, and what will determine these elements.

The Plane

With any alignment, the results are better if a greater area spread is used to define
the aligning elements. In this example, the CMM bed (or table) will be used to
define the plane, because the model has a flat base, and all the planes in the model
are small.

The Line

Lines can be defined from square edges (probed lines), or from the connection or
intersection of measured features. In this example, the line is to be defined in the X
direction, using the centres of two measured circles on the part.

o

& The line direction in a Geometric PLP Alignment must be axial.

The Point

Because the circles will have already been defined, the centre position of one of
these circles will be used for the point position.

Circle 1

Circle 2

The two circles chosen are indicated, and the plane will be the top flat face. The line
will be between the centres of both circles, and the point will be taken from the
centre of circle 1.

Both circles and line will be projected onto the same probed plane.

Defining the Geometric Items

When you have chosen the features to use for the alignment, you must now define
the geometric items to probe.

1 In the Machine tab, create a 3 mm probe and select it in the Probe view.

2 In the Mouse Context toolbar, select the Wireframe Checker | button.

3 Right-click an empty area of the graphics window and select Surface from the
menu.

4 Select the top plane as shown, and double-click the surface to create probe
points shown below.

5.2
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5 In the Plane Inspect dialog, cIick‘ \ ‘to add the item to the Sequence Tree.

6 Select the Wireframe Checker ‘ ‘ button.

7 Right-click an empty area of the graphics window and select Wireframe from the
menu.

8 Move the cursor over the circle shown below. When the circumference is
highlighted, left-click to select it.

9 Select the Geometry Explorer tab, and select Plane 1 in the Linked to list.

10 CIick‘ ¥ ‘to add the item to the Sequence Tree.
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11 Move the cursor over the circle shown below. When the circumference is
highlighted, left-click to select it.

12 CIick‘ \ ‘to add the item to the Sequence Tree.

13 In the Item toolbar, select Lines //r , and click . The Line: Two Points
dialog is displayed. Ensure that the reference points are set as follows:

= Reference Point 1 — Circle 1::Centre

= Reference Point 2 — Circle 2::Centre

Line: Two Points M

Mame Linel

visible
Output in repart
Coordinate System l{Active Alignment > v]
Reference Point 1 ’g,-de 5::Centre "]
Reference Point 2 lCere 6::Centre > ]
Direction Vector =,
Coordinate Type lc,artesian "] «"‘“
Mominal Low Tol High Tal -
Ii l,gggnnl | 0.00000 || o.00000 |[£] — '

[ oooooo| | o.00000] o.00000 ||
K oooo00| [ o.00000] o0.00000 %]
Distance
Marninal Low Tol High Tal
o000 [ 00| o.00 ]
Comment =
[ ok || okamepeat | [ cancel || Hep |

14 Click OK to add the line item to the inspection sequence.

15 Select the Run tab and simulate the inspection.
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Creating a PLP alignment

1 In the Sequence Tree, click —| to close the group.

2 From the Alignments E"r toolbar, select Geometric PLP k' . The Geometric

PLP Alignment dialog is displayed.
In the Plane area, select Plane1.
4 In the Line are, select Line 1.

5 In the Point area, select Circle 1::Centre.

Geometric PLP Alignment

MName Geometric PLP Alignment 1

Plane

Orientated normal | [Planez

Line

Orientated direction _ << ’Linel

Paint

X 56,438 Y 22639 Z 0.000 [Cirdes::Centre
Offset

Adjust the position and orientation of the alignment.

Edit Offset...

[TJuse transformed data
[~ output in report
Automatically use feature nominals

[

OK

] [ Cancel

)

6 Click OK to save your changes and close the dialog. The alignment inspection

sequence is now ready to be run.
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RPS Alignment

The Reference Point System (RPS) alignment is a technique developed by
Volkswagen and has now become an industry standard for inspection. As an
alignment technique, its method lies somewhere between a Free Form alignment and
a Geometric alignment, combining the benefits of both, with the ability to accept
geometric positional data and surface points.

Generating an RPS Alignment

Using the methods previously described in the course for starting a new session:

' i
1 In the Main toolbar, click !é| to open the New Document Wizard.
2 Select Measurement with a single CAD Part and click Next.
3 Click New and open DemoBlock2008(CMM+Arm).ddz.
4 Leave the Offset and Tolerance settings unchanged, and click Next.
5

In the Variables dialog, browse for any HTML Report Template (Excel could be
used, but for this example HTML is to be used).

6 Click Finish.

Choosing the features

As with other methods, you must specify which geometric features can be used to
determine the alignment. In this example, the part is aligned using a series of
probed circles. The centres of these circles are then used to determine the RPS
alignment. The Geometry Explorer is used to create these circles.

1 In the Machine tab, create a 3 mm probe and select it in the Probe view.

i

2 In the Mouse Context toolbar, select the Wireframe Checker || button.

3 Right-click an empty area of the graphics window and select Surface from the
menu.

4 Create the probed plane shown below.

5 Right-click in the CAD View and select Wireframe from the menu.
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6 Select the circle shown below.

7 Select the Geometry Explorer tab, select Plane 1 in the Linked to list, and click

v

8 Create inspection items for Circle 2 and Circle 3, linking them all to Plane 1.

Circle 3

The Sequence Tree displays the four items, a plane and three circles, which can
also be seen in the CAD View.

| Seguence Tree |Run |-::A[:-|Machhe |

[aﬂ)GeometrtGroupl vl ‘//.-

Fe

....... . Planel
- Wl g%

....... ﬁ 9 » Circlel

9 Select the Run tab and simulate the inspection.
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Creating an RPS Alignment

An RPS alignment will now be used to align the CAD model to the part.

1 In the Sequence Tree, click =—| to close the group.

7N -
2  From the Alignments +! toolbar, select RPS Alignment k- . The RPS
Alignment Definition dialog is displayed.

RPS Alignment Definition [ 2 ]
Name Local Datum
RPS Alignment 1 Adjust coordinate system used for nominals. ’ Edit Datum... l
Offset
Adjust the position and orientation of the alignment. ’ Edit Offset. .. l
Lock
xfa | yb zfc Offset

[Cirde 1:Centre v] 56.488 22.639 0.000 - 0.000
7]

(Circle 2::Centre -®) 95.000 0.000 | [ 0.000
7]
|cirde 3::Centre ~[®) -10.000 | [ [l 0.000

B @

[ Use transformed data Standard Deviation
[] output in report

[ ok ][ cancel | [ apply |

3 Select Circle 1::Centre in the drop-down list to add it to the alignment. Click
to add further items to the alignment as shown.

The Lock columns are used to specify the translation and rotation axes that each
feature is used to constrain. The selections shown are just enough to create a 3-
2-1 alignment, so the part is said to be perfectly constrained.

If you add further locks to the alignment, the part is said to be over constrained.
In this case, PowerlInspect creates a best fit that minimizes the deviations
between the part and the model for all the features.

4 Click OK to save your changes and close the dialog.
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Best Fit From Points Alignment

The Best Fit from Points k- alignment can be used to align the part from three or
more points for which the CAD coordinates are known. PowerInspect uses these
points as geometric items to carry out a best fit to align the CAD data.

Before you use this alignment, you must create geometric items that provide at
least three points. Points include centres of geometric items, such as the centre of a
circle or sphere. You must also know the nominal position of the points: if you do
not have this information, you can extract the coordinates using the Geometry
Explorer tab.

& A BestFit alignment can produce the same results as a Three Spheres
alignment if spheres are used to supply the three points. A Three Spheres
alignment uses tooling balls; it is predominately used in the aerospace
industry.

Generating a Best Fit from Points Alignment
/

In the Main toolbar, click to open the New Document Wizard.

1

2 Select Measurement with a single CAD Part and click Next.

3 Click New and open DemoBlock2008(CMM+Arm).ddz.

4 Leave the Offset and Tolerance settings unchanged, and click Next.
5

In the Variables dialog, browse for any HTML Report Template (Excel could be
used, but for this example HTML is to be used).

6 Click Finish.

Choosing the Geometric ltems

As with the previous methods, you must decide which geometric features can be
used to determine the alignment. It is best to choose points that create a triangle
shape, to lock the part in place. In this example, the part is aligned using a series of
probed circles. The centres of these circles are then used to determine the best fit
points.

2
1 In the Mouse Context toolbar, select the Wireframe Checker " button.

2 Right-click an empty area of the graphics window and select Surface from the
menu. Select the top flat plane as before and create 4 probe points on the
surface.

3 Right-click the CAD View, and select Wireframe from the menu.
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4 Select the three circles shown, and use the Geometry Explorer to link them to
Plane 1.

5 Select the Run tab and simulate the inspection.

Generating a Best Fit From Points Alignment

4

‘to close the group.

1 In the Sequence Tree, cIick‘

2 From the Alignments

v

+/ toolbar, select the Best Fit from Points Alignment

button. The Best Fit Form Points Alignment dialog is displayed with Point 1/3

selected.
Best Fit From Points Alignment m
MName  BestFit From Points 1
Number of Points %
Point 1/3 3_{' ‘1_4- [E]

Specify the Mominal position of the selected paint. Or dick the button to
download the coordinates from the nominal section of the selected item

lCifde 1::Centre hd
X sed488
[ LoadNominal >> L
7 0,000
[~ Hard Point
[ use Transformed Data

|| output in report
Automatically use feature nominals
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3 Select Circle 1: Centre from the drop-down list. The nominal position values of
the circle are displayed.

PowerInspect automatically uses the X, Y and Z coordinates for Circle 1::Centre
because the nominal values have been extracted from the CAD model using
Geometry Explorer. If you want to load the nominals yourself, deselect
Automatically use feature nominals, and click Load Nominal>>.

& By default, PoweINSPECT creates a best fit for all the features in the
alignment. If you want the alignment to leave the nominals of the first
point unchanged, select the Hard point check box.

Click to display Point 2/3.

Select Circle 2::Centre and then click Load Nominal.

Click %] to display Point 3/3.

Select Circle 3::Centre and then click Load Nominal.

N o o b

“& A minimum of three points are required for the alignment. You can add
more points by clicking .
8 Select OK to create the Best Fit alignment.
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6. Controlling Machine
Movements

PowerInspect CNC generates a series of probe paths from the user defined
inspection sequence, which can be executed on the calibrated CMM. The probe
paths are largely controlled by feature selection, and the order in which individual
features are positioned in the Sequence Tree, but it is important to control the
position of the probe head and the probe paths outside the selected features.

We have a variety of features available to allow us to do this within PowerInspect
CNC. These features are covered in the following section.

Default Probe and Parameters

These parameters control the default distances and speeds associated with the
probe movement.

i i Z Machine Datum
- o 2. PCs(cAD Datum)

------- X Default Probe and Parameters
m 1

Although the distances specified here are global settings, you can adjust them by

Ny
creating a Probe and Parameters ;4 i item from the Miscellaneous |/ toolbar.
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Probe and Parameters @I&J

—,’t Mame: Default Probe and Parameters

Reference item

<No reference item >

Probe tool
[¥] set up probe toal
Probe:

[TP20x20x2 -

Sensor:
No_Model: TP20x20x2:M2_20x2_55

Measure head touch:

Undefined
Distances | Speeds | Accelerations
Name Value Units

[+ |Approach 2,000 mm

[+ | Search 10.000 mm

[ |Retract 2,000 mm

[ |GoTo blend radius 5.000 mm

[ |Scan blend radius Undefined

[T |Scan retract Undefined

[ 0K ] l Cancel l [ Help l

Approach specifies the distance from the selected measure point along the probing
vector, to which the probe is moved before the measure move begins (i.e. measure
start position). Given that the physical part may not be in the exact location, or cut
to the exact specifications of the part, the probe may not make contact with the
part when it is driven to the specified contact location.

Search specifies the distance from the approach point to an arbitrary point along the
probing vector in which the measurement contact point is expected.

Retract specifies how far the probe will retract from the theoretical contact position
when the probe is triggered.

The Goto speed can be output to the CNC CMM to control the speed between
features in the sequence tree. Measure speeds should be set to the calibrated
probing speed for the probe used on the machine.

6.2
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Approach, Search and Retract distances

Each measured point in PowerInspect CNC consists of a number of moves to
complete the measurement. These are the made up of:

= Connecting moves between the measured features

= If safe plane is enabled, connecting moves at the safe plane height to the
approach point

= Approach moves, from the safe height to the target probe point
= Retract moves from the target point to the safe height.

The diagram below shows the various moves to measure a feature:

\ @ting Move
Z10
Approach distance
Retract distance
Z-0 | Ny
Z-10

It is important these positions are known, and can be controlled. PowerInspect CNC
lets you specify a number of default values, which enable each of the above
positions to be calculated.

The default values can be overridden for each measured item in the Sequence Tree,
to give full control of the different features and methods.

It is also possible to specify three different speeds for the movements which make
up a measurement sequence, through the CNC option file, although all three may
not be implemented in all CNC option files.

These are:
= Connecting move speed
= Approach speed

= Measure speed
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Probe Safe Parameter

During probe path creation you can specify a position to which the probe will move
before and after probing the points of a feature. This can be done by setting the
Probe Safe distance on the Feature tab. The positions of the moves are calculated
relative to the normal of a plane for 2D features, and normal to the initial probing
vector for 3D features and surface inspection points.

Features | Geometry Explorer

N\, Surface Inspect

[

-Inspection Group 1
x| oo00| v[ ooo0| z| o000

Probing

Safe Plane

The Probe Safe parameter is used in the SafePlane probing method.

The Safe Plane is the height above the component to which the probe moves before
performing the connecting move to the next inspection point, as shown in the
diagram.
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Collisions

Collisions can sometimes occur in a probe path and show up in the Sequence Tree
as a brown star ¥ on the inspection item.

c3]
e
—
C
L]
2
5
o
!
=

Edit the feature using Edit Geometric ltem button in the Features tab to alter
the probe paths so there are no collisions.

When there are no collisions, a green star T is shown instead.

c3]
X
—
C
L]
2
5
o
!
=

Intermediate Paths

Intermediate Paths can be used to avoid collisions between features.

1 Import the DemoBlock2008(CMM+Arm) CAD file into a new session in
PowerInspect CNC.

2 Create two probed planes as shown below.

3 Select the View > Probe Paths > Show All menu option.

This shows all the probe paths, including the transition moves between the
probed features (shown in grey). No collision is shown in the Sequence Tree, but
when you simulate the sequence, a collision is detected a warning is displayed.
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Powerlnspect CNC 2017

CMC Error

It

CMC Error: Collision Detected.

Ignore - Continue with stops on errors.
Ignore All - Continue without stopping.
Stop - Stop simulation,

| ignore || ignorean || stop |

This is where Intermediate Paths can be used to avoid these collisions.

4 Select the Miscellaneous toolbar and choose Intermediate Paths.

o 7 |- ==
XYZTJE: :1@4%—&

5 Enter a Safe Plane distance of 15.

Features | Geometry Explorer

I
<l

Probing

Intermediate Path 1

Intermediate Path

BEHO v

’,& Optimal v]

15.000

6 Double click on the CAD model to create two points, one on the top surface and
one on the side surface as shown:

6.6
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7 Click

8 In the Sequence Tree, drag the Intermediate Path item between planes 1 and 2.

to save your changes to the Intermediate Path.

Plane1
3 ;_ix ane

l .
3 ZJ, Intermediate Path 1

Plane 2
3 ;_ix ane

9 Simulate the probe sequence and it will now run with no collisions.
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7. CNC Geometric
Inspection

PowerInspect CNC enables you to measure 2D and 3D geometric items either by
manually defining the features, from the Item toolbar, or by using the Wireframe
Checker and selecting features from the CAD model. Supported items are:

= 2D - Lines, Planes, Circles, Ellipses, Slots and Rectangles.

= 3D - Cylinders, Cones and Spheres.

& 2D items require a reference plane to calculate the projected points.

Wireframe Checker

=T

The Wireframe Checker button enables you to pick features directly from a
model in the CAD view. Details of the selected feature are automatically displayed in
the Feature Inspect and Geometry Explorer tabs.

The type of feature identified by the Wireframe Checker depends on its selection
mode. To change the selection mode, select the Wireframe Checker button; right-
click in an empty space in the graphics window in the CAD View; and select an
option from the menu:

Tolerances...
Surface

*  Wireframe
Simple Wireframe
Points

GD&T

Reszet

When you select an item with a probe path from the CAD model, the Feature Inspect
dialog opens.
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Feature Inspect Dialog

When you create or edit a feature with a probe path, an Inspect dialog is displayed
in the Features tab. This dialog contains information about the feature itself, such as
the nominal values, and method used to create the probe path.

Features | Geometry Explorer

— Plane Inspect

Planel

X| 84208 vy | 54211 Z 0.000

Probing

2 Optimal -|
o | 1000 10,000
SRS X

Different dialogs are displayed for different types of feature, such as Plane Inspect,
Arc Inspect, and Cone Inspect; all the dialogs contain the following information:

Name and mode area

O Arc Inspect

F T
4 Circlel
*

This specifies the name of the feature. Select:

= The Create New Feature button to create a feature of the same type.

= The Edit Geometric item button to edit the selected feature.

Feature parameters area

X 56488 vy 22639 7 0.000
13.002

((D -270.005
m 89.995 H
"4 o g
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The parameters displayed in this area depend on the feature being created or
edited. They can include X, Y, Z coordinates, start and end angles, and whether the
feature is to be probed internally or externally.

Probing area

Probing

Use this area to select the probing method that specifies how the probe path is
created. Settings related to the probe path can also be specified or changed.

Toolbar area
EEomEEi VX

Use the buttons in the toolbar to save or cancel changes and, where applicable, to
simulate a probe path and add or remove points from it.

Using the Features tab

The first time you add a new type of feature to the inspection sequence,
PowerlInspect CNC selects a probing method and uses it to create the probe path. If
you change the probing method, PowerInspect CNC remembers the changes and
applies these parameters to the next similar feature.

PowerInspect CNC supports several types of probing method. With the exception of
a plane, which typically needs to be user defined, geometric items use
AutoTouchTrigger methods by default.

To view and change the properties of a probing method, click the Parameters
button. The Parameters dialog is displayed.

Parameters @
=I| Optimal e
=I| Properties

UseSafePlane

e

Points 6

AssocitePlne O
Internalinterme... | []
Internallnterme... 0.100 _

No Item Selected
Select an itemn to see its description.

4 X
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Geometry Explorer

The Geometry Explore tab lies next to the Features tab. When you select an item
from the CAD model, the nominal data for the item is displayed in the Geometry
Explorer.

- Geometry Explorer
P Geometry Explorer

i+ Radius = 5,501
-- Centre paint

- Start point

-- End point

-+, Normal

&t Orientation

i Angle = 360,000
- Plane

- Curve

;E:. [Probed Circle - ]

Linked to | Most suitable plane

D Cirde 8 m

Using the Item Toolbar

When you create geometric items using the Item toolbar, instead of the Wireframe
Checker, the Geometry Explorer tab enables you to specify the item you want to
measure.

Item Toolbar

=
B2 BOAX—-RBla%&
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Feature Inspection Example

Select Measurement with a single CAD part, and click Next.

In the Main toolbar, click to create a new document using the wizard.

In the second dialog of the wizard, click New.
In the Open dialog, select Demoblock2008.ddz and click Open.

In the Machine tab, select, or define, a 3 mm probe.

O O A WO DN -

Select the probe in the Sequence Tree’s Default Probe and Parameters item.

‘ button.

Right-click in the CAD and select Surface from the menu.

~

Select the Wireframe Checker

9 In the Select View toolbar, select ISO1 and pick the surface shown.

|

Plane 1 is displayed in the sequence tree.

10 Select the Features tab. The toolbar’s point counter shows that a minimum of
three points are required to measure the plane. It is displayed with a red
background to indicate you have not yet specified enough points to create the
item.

ELomi/ v X
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11 In the CAD View, the curser changes to a target. Double-click the surface to
create three probe points as shown:

The counter increments each time you create a point. When you have specified
at least three points, the counter background counter changes to green.

12 Click \ ‘to create the Probed Plane item.

13 Select Plane 1 in the Sequence Tree, and, select the Edit Geometric item
button in the Features tab.

14 Double-click the plane surface to add an extra probe point.

15 Position the mouse cursor over a probe point. When the cursor changes to a
hand, left-click and hold the button to drag the point. Reposition the probe
points the points as show:

16 Click v ‘to save your changes.

7.6
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——

17 Click the Simulate Strategy | button to simulate the probe movements in the
CAD View.

@ You can adjust the simulation speed using the Simulation Parameters area
of the Machine tab.

18 Ensure the Wireframe Checker button is still selected, then right-click in the CAD
View and select Wireframe from the menu.

19 Select the circle shown below.

The Arc Inspect dialog is displayed in the Features tab.

: :
20 Click the Parameters [“=] button to open the Parameters dialog.

\ ‘ to save your changes.

21 Change the number of Points to 4. Click

The circle now requires 4 points to be probed.

l’ —
22 Click ‘_‘ to save your changes, and click to simulate the probe path.

23 Ensure the Wireframe Checker button is still selected, button and select the top
edge of the next hole as shown.
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24
25
26

27
28

29

The probe path settings are remembered from the previous feature.

CIick‘ v ‘to create the item, and click [°

Right-click in the CAD view, and select Surface in the menu.

to simulate the probe path.

Select the cone. The Cone Inspect dialog is displayed in the Features tab.

[ 5]
In the Features tab, click to open the Parameters dialog.

Change the number of Slices to 2. This reduces the number of points required
from twelve to eight.

To avoid the holes in the cone surface, change the vertical distance between the

points to 20 mm and click |_U‘

X 80000 Y 55000 Z  -0.000
H 30000 I 20000
|E1l 50,000
(\) 0.000 26.565
O = 0
4

Another method of avoiding the
holes in the surface is to create
the probe path using an
AutoTouchTrigger method, and
then switch to the UserDefined
method. This enables you to drag
the points to a better location on
the cone surface.

———
i G S
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Feature Inspection Example 2

1 In the same document, hide or delete the previously created features.

o

N

In the Item toolbar, click to create a Geometric group.

In the Features toolbar, select ‘ O‘ to create a Probed Circle item.

w

N

Select the circle shown:

7

5 Select the Geometry Explorer tab.

@ Geometry Explorer

»

El- Arc

[+ Radius = 6.501
[#- Centre point
[#]- Start point
[#- End paint
[
[

m

- 4. Normal

- 1. Orientation

- Angle = 380,000
- Plane

- Length = 13.002
- Width = 13.002
[#- Centre point -

" E&; [Probed Circle v]

(circle 4 n @

The nominals are listed for the selected feature and any features linked to it.

6 Select the Arc and select |_U‘ to create the item.

“&  You could have done this for just the plane and only created it.
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Probe orientation

Some model requires suitable alignment of the probe to the orientation of the
feature being measured. You can do this manually by setting the probe angle in the
Machine tab or automatically by selecting the Auto-orientation option in the Inspect
dialog.

1 Select the Wireframe Checker ! | button, and select Wireframe in the menu.

2 Select the slot edge as shown.

A warning is displayed is displayed in the Features tab:

Features | Geometry Explorer

O Slot Inspect

The Tip radius or Approach/Retract

distances are too large to define this feature.

e,
\\\

XYL X 0000 y 37500 Z -25.000

I 000000 J 100000 K -0.00000

() 1200
) 67.000
Probing

o - | [
’j_ BodyPanel ]

m 1.000 8.000
Ho X

This warning is displayed if the approach or the retract distance is too great for
the measured feature. This can be fixed outside the feature by creating a new
Probe and Parameters item, or by editing the active/default Probe and
Parameters item.

3 Click! v | to create the Slot item.

& Anew plane, Plane 2, is also created because the slot needs a reference
plane to identify its orientation.
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| ol | ;?%—i
Open the Miscellaneous | L| toolbar and click the Probe and Parameters |_"”_.|
button.

Name the item Slot Parameters and set the Approach and Retract distances
to 2 mm.

Distances | speeds | Accelerations |
Name Value Units

[+ | Approach 2.000 mm

[~ | Search 5.000 mm

v | Retract 2.000 mm

[™ | GoTo blend radius 2.000 mm

[~ |5can blend radius Undefined

[T |Scan retract Undefined

Click OK to save your changes and close the dialog. The Slot Parameters item is
added to the Sequence Tree.

Drag Slot parameters above Slot 3 in the Sequence Tree.

The brown icon on the slot and its reference plane indicate they have probe path
collisions.

/?
/
Select Slot 3 in the Sequence Tree and then select the Edit Geometric item [*
button in the Features tab.

=g

The warning referring to approach and retract distances has been addressed but,
because the probe remains in the vertical orientation required for the previous
feature, a probe path to measure the slot in the side face cannot be created.
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9 To orient the probe for the slot’s reference plane:
Select the plane in the Sequence Tree.
b Click in the Features tab to edit the feature.

c Select the Orientation button to automatically orientate the probe for
the plane.

v
d Click | to save your changes.
10 Repeat step 9 for the Slot item.

By setting the probe to Auto Orientate, a probe path is successfully calculated.
Auto Orientate orientates the part or probe based on the surface normal of the
first point in an inspection group, or the overall normal of a geometric item.

11 Select the Plane item and the Edit Geometric item button.

12 Using the left mouse button, move the probe points into a better position as
shown

v
13 CIick| to save your changes.
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Simulating an inspection

PowerlInspect CNC allows you to simulate consecutive features from an inspection
sequence. This enables you to identify potential probe collisions during connection
moves between features. You can simulate the entire sequence, a specified range of
features, or individual features.

1 At the top of the inspection sequence, select the Run tab, then select the
Simulate Program tab.

The list at the top of the tab displays the inspection items in the Sequence Tree:

|Sequence Tree IRun |CAD | Machine |
Simulate Program | Run Program

P = Plane 1
() Cirde 1
() cirde 2
4 Cone 1
|4 Cylinder 2
o) Sphere 1
== Plane &
[ slot1
¥ Inspection Group 1
¥ Inspection Group 2

The buttons in the Simulate Program area are used to control the simulation:

D] o] 2]

2 Click the Play All button to simulate the inspection. A warning message is
displayed.

( CMNC Error @

CMC Error: Collision Detected.

Ignore - Continue with stops on errors.
Ignore All - Continue without stopping.
Stop - Stop simulation,

| Ignore || IgnoreAl || Stop |

This warning is produced as the connecting move between the last point of the
probed cone and the first point of the plane results in a collision between the
probe and work piece. You can rectify this by inserting an intermediate path
between the cone and plane features.

Intermediate Paths

When PowerlInspect CNC creates probe paths to measure items in the inspection
sequence, it automatically creates moves to link these paths. By default, link moves
do not appear in the CAD View, but you can display them by selecting the View >
Probe Paths > Show All menu option; they are shown as light grey lines.

Automatic links move the probe between features using the shortest route and
cannot be changed. Because this may sometimes cause collisions, you can replace
these links using Intermediate Probe Path items to control the movements of the
probe.
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1 Select the Sequence Tree tab.

2 Open the geometric group, and, in the Miscellaneous toolbar, click the

Intermediate Path ‘ZJ_‘ button.

3 In the Intermediate Path dialog, select the UserDefined — Optimal probing method,
and type 100 in the Probe Safe box.

Probing

l% ['& Optimal v]

4 Create two intermediate points, running away from the cone feature, by double-
clicking the left mouse button on the top face positioned as shown.

R \
5 CIick| to create the Intermediate Path item.

6 Move the Intermediate Path item between the Cone and Plane 2.

e &8 ) Planel £ B #8C _ Planel

[ ﬁ@ 9 Q Circlel [ ‘k@ 3 Q Circlel

[ ﬁ@ 9 Q Circle 2 [ ‘k@ 3 Q Circle 2

[ & 9 J{}X Conel [ #* 0 f}x Conel

[EIR * @ 3 ._)E Plane2 e 4 3 JZJ. Intermediate Path 1
--------- :x: Slot Parameters I:I* @ y__ )E Plane 2

[ * 9 E;L Slotl e :?g: Slot Parameters

-p ------ #* 9 JZJ Intermediate Path 1 Eél ------ * E;l( Slotl

7 Select the Run tab.

8 Click @ to rewind to the start of the sequence, and then click E to restart
the simulation.
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The probe path simulates without collisions, but leaves the probe in a potentially
unsafe position.

Edit the Intermediate Path item, and create two intermediate points, running
from the base of the part to the top face positioned as shown.

10 In the Probing method list, select UserDefined — Surface Normal.
Probing

@Eﬂnj [a?n SurfaceMormal v]

[#5]
11 Click to open the Parameters dialog.

12 Select the Orientate Every Point check box.
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Parameters
=] Surfaaoehlormﬂl o
|=1| Properties
| PointSafe . '
[ oo [T
" UseSafePhane I:I ‘
AutoLink D ._
Hssoma"nplanﬂ I:I |
' bﬁéntateEvervPoint =

| If true, and auto orientation is applied then

|a Probe orientation or mutl-axis -

13 Click v to save your changes.

14 In the Intermediate Path dialog, click v to save your changes, and simulate
the inspection sequence from the start.

_O To avoid probe collisions at the start of the simulation, you may need to
manually reposition the probe. To move the probe in the CAD View, select

s
the Manipulate probe ‘/: button in the Mouse Context toolbar, left-click
the probe and drag it to a suitable location.
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8. CNC Inspection Groups

PowerInspect CNC allows you to compare the physical part against a CAD model by
creating and measuring a surface inspection group. This will highlight the accuracy
and error deviation outside the defined tolerance of the part.

The tolerances of inspection groups can be changed globally in the New Document
Wizard, in the Measures Parameters dialog, or in each inspection group.

Surface Inspection

Surface point groups enable you to make free-form inspections of surfaces on a
part. Use them when you want to specify the probe path for the inspection.

To create a surface inspection group:
1 In the Inspection Groups toolbar, click On-the-fly surface points.

<) |
& ‘ziﬁi = %

The Surface Inspect dialog is displayed in the Features tab with the default
Probing method. The cursor changes to a target in the CAD View.
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Features | Geometry Explorer

\ Surface Inspect

]
‘-_| Inspection Group 1
x| 0000| v| 0000 Z| 0000

Probing

\% |2 optimal -|
S
ELHomEM:/ /X

2 Double-click the model to create points on the top surface as shown:

3 In the Surface Inspect dialog, cIick‘ v ‘to create the inspection group.
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4

A collision icon is displayed in the Sequence Tree. This is due to the move

between the upper and lower surface of the part:

|Sequence Tree | Run | CAD | Machine |

[dﬁ Definition vl ’{J{,' b_///d

......... a Z Machine Datum
"
......... o |7, PCs(cAD Datum)
"
& JE
& x Default Probe and Parameters
[ 9 "u.; Geometric Group 1
......... + Inspection Group 1
: mary P P
[y * TJHE!

/

In the Surface Inspect dialog, click [*

to edit the group.

The simplest method of correcting the problem is to change the probing method
to SafePlane. This forces the probe path to use the safe height specified by the

first probe position.

/r .In Lb AutoScan
_,/ 4 CurveScan3

_\;_ AutoTouchTrigger

x| 000 X Raster 00 |
? % SelectedSurface =

3 UserDefined
2 Optimal
2 StylusVectorSafe
2 surfaceMNormal
2 Teachfndlearn
& ZAxisSafe

ﬂ UserScan
ﬂ CurveScan3

\% lé TeachAndLearn v]

Probing

However, when a group contains a large number of points, this can produce a lot
of unnecessary movements and so increase the probing cycle time. Instead, we

will adjust the part of the path causing the problem.
In the Probing method list, select Optimal.

Right-click the path where the problem occurs and select Split here from the

menu.
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Split here

Insert

An intermediate point, indicated by a yellow diamond, is on the path mid-way
between the probe points.

Eb You may need to unshade the part to see this point.

Position the cursor over the point. When the cursor changes to a hand, left-click
and drag the point to a safe position where there is no longer a collision. To
restrict the movement of the point to one major axis, press the X, Y or Z keys
while dragging it.

8.4
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8 In the Surface Inspect dialog, click

1 Select the group in the Sequence Tree.

2 In the Surface Inspect dialog, click to edit the group.

v to save your changes.

To insert additional probe points into the group:
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3 Right-click on the probe path between the points shown below, and select Insert
from the menu.

Split here
Insert

The probe path changes to blue.

4 Double-click the part to insert a probe point.

5 In the Surface Inspect dialog, cIick‘ v ‘to save your changes.
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Raster

In addition to specifying your own probe path for a surface inspection, you can use
the Raster probing method to generate a set of regularly spaced probe points across
all or part of a surface.

To create a raster probing pattern for a surface:

! ‘ button.

1 In the Mouse Context toolbar, select the Surface Selector

2 Left-click the surface shown to select it:

3 Right-click and select Group Surfaces from the menu. The Level Manager dialog is
displayed.

Level Manager m

Available Levels

E 1: General

Ll T ,

Create new level

MHame Sifl

)4 I [ Cahicel
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4 In the Level Manager dialog, type a Name for the level, such as Srfl, and click
OK. A level is created containing the surface, and a colour is assigned to the

level.

5 In the Inspection Groups toolbar, click ‘ ﬂﬁ ‘ to create an On-the-fly Surface

Points group.

6 Double-click the inspection group item in the Sequence Tree to open the
Inspection Group: Surface Points dialog.

7 Select the Page 2 tab, and then select the Use custom levels check box.

Inspection Group: Surface Points

=

MName  Inspection Group 4

Visible
Outputin report

| Page 1| Page 2 | Report | Point Sources(0) |

Default Offset
Surface Update existing points [
u] Reset
Custom Levels
Update existing points [
Ise custom levels |_ Levels... '
Waviness
Width Maximum
20.000 0,200
Comment i

The CAD Object Selection dialog is displayed.

8.8
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8 Select User Levels, and ensure only the level you created is selected.

CAD Object Selection

= E3 Parts

= 0y User Levels
B srfi

9 Click OK to close the dialog and save your changes.
10 Click OK in the Inspection Group: Surface Points dialog.
11 In the Surface Inspect dialog, select Raster in the Probing method list:

Probing

&J & Raster -] {5
2000

12 CIick‘ v ‘to save your changes. A raster probe path is displayed on the model:

To specify the limits of the raster path:

1 In the Surface Inspect dialog, click to edit the group.

[
2 Click the Parameters button. The Raster Parameters dialog is displayed.
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Raster Parameters @&J

Layout

I

(@) Specify layout by distances
Stepover 10.000 Pitch 10,000

() Specify layout by intervals

Boundary

() From selected CAD levels

@ Specify limits Min Max Length
= CAD X 0.000 125.000 125.000
CADY 0.000 110.000 110.000
CADZ 0.000 0.000 0.000
Margin

IUse automatically caloulated margin

Margin 1.000
Edit projection direction. .. ]
Use two-way ordering to join rows
Start corner |Lower left v]

Angle 0,000

3 Select Specify limits and click U'J The Edit Boundary dialog is displayed, and a
blue selection area is superimposed on the CAD model.

= To move the box, position the cursor over a yellow line, and, when the cursor
changes to , left-click and drag.

= To change the size of the box, position the cursor over a blue line, and, when
the cursor changes to @, left-click and drag. For example:
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Edit Boundary
Eg Min Max
CAD X 0.000 125.000
CAD Y 0.000 110.000  110.00
CAD Z 0.000 0.000
Opacty 9]

The positions and sizes of the boundaries are displayed in the Edit Boundary
dialog. Any points outside these boundaries are excluded from the probe path.

e
4 Click |_ to save your changes and close the Edit Boundary dialog.

v
5 Click |_ to close the Raster Parameters dialog.
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Edge Inspection

Edge points enable you to inspect the boundary of a surface. To measure an edge
point you must take a point on the surface near the edge you want to inspect,

followed by a point against the edge.

Guided Edge Points groups enable you to automate the inspection of a surface

boundary. Use them to specify the probe path for the inspection.

b
1 In the Inspection Groups toolbar, click the Guided Edge Points button. The

Edge Inspect dialog is displayed in the Features tab.

Features | Geometry Explorer

]

Inspection Group 2

Probing

N\, Edge Inspect

’_‘i_ SurfaceSurfaceProbii v]

Q 1.000 ‘ 2.000
fal= X

&8

8.12
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2 To specify the probe points, double-click on the top surface, close the edge
shown in red:

3 When you have created the points for the group, choose an entry in the Probing
Method list to specify the order in which the points are to be taken. Select:

= SurfaceSurfaceProbing to probe all the surface points before probing the
corresponding edge points.

= SurfaceEdgeProbing to alternate between probing surface and edge points.
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Ej? Because the probe path automatically adapts to the position of the
surface, you are recommended to check the approach and retract
distances for the group and adjust them if necessary.

4 Run the inspection to obtain data for the part. PowerlInspect displays the
inspection point with respect to the tolerances

e,
“&  In this example, the part is in tolerance and close to zero deviation.
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Section Inspection

Section groups enable you to measure cross-sections through a part by specifying a
plane along which the part must be probed. When you have measured a section
group, you can view individual measurements by opening the group in the Sequence
Tree, or you can use the Section Group tab below the CAD view to see a graphical
representation of the section and the position and deviation of each point relative to

the surfaces of the model.

1 In the Item toolbar, click the Section Group button. The Section Inspect

dialog is displayed in the Features tab.

2 In the Sequence Tree, double-click the item’s name, The Section dialog is

displayed.

Section [i‘-z_HJ )

ﬁ',: MName Section Group 1

Page 1 |Page 2 I Report I Point 50urces{0}||

Visible

Outputin report

Coordinate System

Coordinate System [<Acﬁve Alignment:>

x5

Update existing points

Cut Plane

Pick plane @

(]

Plane D Coordinate 100.000

Colour I
!J Transform ...

Point Mames
Label Counter Incr. Update existing paints [_|
5 i 1
Option
Minimum Points [ = Auto-accept enabled
Comment | I3
[ 0K ] [ Cancel ]

3 Select X in the Plane list, and type 100 in the Coordinate box to specify the

location of the section.

4 Click OK. A guide line for the section is shown in the CAD View.
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5 In the Section Inspect dialog, select Raster in the Probing Method list.

Probing
&J [f_ Raster VI

8.000

PowerlInspect creates probe points at regular intervals along the section plane.

6 Click the Parameters [“&] button. The Raster Parameters dialog is displayed.
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Raster Parameters

Layout

Boundary

B2

@) Specify layout by distances

() Spedify layout by intervals

(@) Specify limits

Pitch

Points per row | 10 |

() From section through the selected CAD levels

Min Max
CAD X 0,000 250,003
CAD Y 0,000 110,000
CAD 7 45,000 0,000
Swap probe path direction [~

7 Select the Specify limits option and click

k. The Edit Boundary dialog is

displayed, and a blue boundary area is displayed around the CAD model. To
restrict the limits of the probe path:

= position the cursor over a yellow line, and, when the cursor changes to % ,

left-click and drag.

= position the cursor over a blue line, and, when the cursor changes to -@,

left-click and drag.

A green line identifies points that are within the boundaries and a pink line
identifies those that are outside.

8 Click‘ v ‘ to save your changes and close the Edit Boundary dialog.

9 Click ‘_U‘ to close the Raster Parameters dialog.
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9. Modifying Elements

Many features created within PowerInspect CNC can be modified in several ways.
Modifications can be made to items, probed points and even PowerInspect CNC
itself.

This chapter briefly goes through the deletion and reordering of points, and some
display modifications.

Accessing Modification

You can edit or modify items in three ways:

= Right-click an item in the Sequence Tree and select Modify Item from the menu.

< Open Group

P Modify Ttem Alt+Enter

Rename Item

<p Insert cursor

Cut Shift+Delete
= Copy Crl+C
Copy As Points

"5 Paste As Point Cloud

4 Paste Crrl+v
# Delete Delete
Up One Level
Start Range
End Range

Reset Range

[+ Ply Item
Play with Resume
[ phy Al
Reset Al
Reset Item
[v visible
!T Qutput in report
Rotation Anchor
Simulate Itemn

Zoom View to Item Crl+T
Probe Path r
Sort by Deviation Ctri+Shift+AlE+2
Sort by Name Ctri+Shift+Al+1

Restore COriginal Order Ctri+Shift+Al+3
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= Select the item and click the Modify | * button on the Sequence Tree toolbar.

|Sequence Tree | Run | CAD | Machine |

’ Definition v] _ g 1=

>

= Press Alt+Enter on the keyboard.

When you modify geometric items, the dialog that specifies the item’s parameters is
opened. This enables you to change the constraints of the item. For example, in a
Geometric PLP Alignment where a line is specified using the centres of two circles,
the line can be altered to pass through different features.

Most modifications work on a similar principle. The next example shows how to
delete unwanted results and how to rectify the point humbers to maintain a
continuous set of results.

Modifying an inspection group

In this example, the DemoBlock2008 part was probed and during the inspection an
anomalous point was taken. The anomaly was verified by taking a point at the same
position and comparing the results. The deviation of the anomaly is greater than
that of the surrounding results, so it will be removed from the group.

|Sequence Tree | Run | CAD | Machine |

[g;' Inspection Group 2 v] ¢ P

s

5P-1 (Deviation : 0.018)

1k

5P-2 (Deviation : -0.037)

[

5P-3 (Deviation : -0.026)

[

m

S5P-4 (Deviation : -0.021)

[

S5P-5 (Deviation : -0.016)

[

S5P-6 (Deviation : -0.033)

[

SP-7 (Deviation : -0.041)

[

&
&
&
&
&
&
&
3 S5P-8 (Deviation : -0.051)
*if

SP-9 (Deviation : 0.031)

L

4

1k

SP-10 (Deviation: 0.035)

5P-11 (Deviation : -0.223)

i

<F
=4
<F
=4
<F
=4
<F
=4
<F
=4
<F
=4
<F
=4
<F
"
oF
"
oF
"
oF
o]

5P-12 (Deviation : -0.111)

o
L&

5P-13 (Deviation : -0.102)

o
L&

5P-14 (Deviation : -0.097)

o
L&

@ © € & € € € & ¢ €& & & © ¢
+|
A<l < <&

5P-15 (Deviation : -0.115) -

o
L)

+
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Select the inspection group in the Sequence Tree and cIick‘

<

to open it.

2 Right click on the anomalous result, in this case SP11, and select Delete in the

menu. The point is removed from the inspection group.

|Sequence Tree |Run |CAD | Machine |

’ﬂ Inspection Group 2 v] :_4//’

@ i{l‘j 5P-10 (Deviation : 0.035)

& iﬁ m Open Group

-~

@ iﬁ SP-12 (Devi # Modify Item Alt+Enter
| Rename Item
w5 SP-13 (Devi
L a2 <= Insert cursor
P SP-14 (Devi
@ ﬁf’ t Cut Shift+Delete
@ iﬂf‘; SP-15 (DevitERCOOY Ctri+C
_ iﬂ;ﬂ SP-16 (Devi Copy As Points
@ "y Copy Results
@ iﬂ; 5P-17 (Devi %% paste As Point Cloud
Ctri+v

@ i‘ﬂ SP-18 (Devi [ Paste

ﬂ Delete Delete

. SP-19 (Dewi
@ ﬁf’ [#] Up One Level

_ w SP-20 (Devi
¥ ) ﬁf’ Start Range
@ ijjf, 5P-21 (Devi  End Range
| Reset Range

¥ SP-22 (Dewi
° ¥ |

W P23 (D = B Ttem
@ =y Play with Resumne

o T SP-24 (Devi (o Play Al

This leaves a gap in the point numbers, so they need to be reordered.

3 Click the Up One Level

4

‘ button.
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]

4 Select the inspection group in the Sequence Tree, and click the Modify | *
button. The Surface Inspection Group dialog is displayed.

Inspection Group: Surface Points M
=z MName  Inspection Group 2
=
Visible
Outputin report
Page 1 |Page 2 I Report I Paint 50urces{0}||
Coordinate System
Coordinate System [<Acﬁve alignment: vl
Update existing points [
Default Tolerances
Low Tol High Tal Update existing points [~
Option
Minimum Points g 2 Auto-accept enabled [
Point Mames
Label Counter Incr,
Sp- 39 1 Update existing points [
Comment i
[ OK J l Cancel

5 To renumber the inspection points, in the Point names area:
a Enter a Counter value of 1.
b Enter an Increment value of 1.
¢ Select Update existing points.

6 Click OK. The points names are updated in the Sequence Tree with point SP11
being renamed to SP10 and so on.
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10. Multiple Alighments

PowerlInspect enables you to use multiple alignments in a single inspection
document. Multiple Alignments can be used in a variety of situations:

= To define a local coordinate system or datum to help in the measurement of
features.

= Having a local datum for geometry on each side of the component.
= To use a different alignment for each item in the inspection sequence

= If the original location of the component is changed, it can be realigned without
losing the previously measured results.

= When customer requirements require multiple alignments are used.

Multiple Alignment Example

The following inspection outlines how alignments can be used in combination. For
this example, the DemoBlock2008 file is used.

1 Create a Geometric PLP alignment using the top, flat surface as a plane and the
two circles indicated, with line between circle 1:centre and circle 2:centre.

Circle 1
Circle 2

2 In the Inspection Groups toolbar, click On-the-fly Surface Points to create a
surface inspection group.

3 Double click over on the surface to create probe points for the inspection group.
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4 Run the inspection on the measuring device.

The example shows the surface used for the alignment, Plane 1, is within tolerance.
However, the other top surface is out-of-tolerance towards the other end of the

block. We can attempt to improve the alignment by creating a Best Fit item that
includes the results of the inspection group.

Al
1 Select the Alignments ‘ k"r toolbar, and click the Best Fit ‘Z_

button. The Edit
BestFit Definition dialog is displayed.
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Edit BestFit definition

=

Tolerances used
() Individual points
(@) Inspection groups
() Specify tolerances

Points

Name ' BestFit 1

Qutputin report |:|

Alignment lGeomeh’ic PLP Alignment1 -

Optimized Alignment Geometric PLP Alignment 1

Fitting type lBest Fit - ignore tolerance band -

Max. Iterations 50

Threshold  5e-006

Method | Translation and Rotation S

Available items

Inspection Group 1

Selected items Weights

<

% A W
W A W
A W

2 Select Inspection Group 1 and click . The inspection group is moved to the
Selected items table.

Click OK to save

your changes and close the dialog.

4 In the Sequence Tree, right-click the BestFit item, and select Play Item from the
menu. The Best Fit Analyser dialog is displayed.
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Best Fit analyser m
Previous step results Original parameters
Translation and Rotation
Mean 0.356 Mean 0.3586
Std. Dev. 0.250 Std. Dev. 0.250
Calculation information
Maximum iteration 30 Mean 0.358 Roty: 0.000 Tray: 0.000
Threshold 5e-006 Std. dev. 0.250 Roty: -0.000 Tray: 0.000
Use filter [C] [|.GOsStept! Rotz: 0.000 Traz: 0.000
0.8
n7
0.E
0s
0.4
03
0.2
01
0.0
01 t t t t t t t
1] 5 10 15 20 25 a0 35
o) [

The graph shows the spread of results for Inspection Group 1

5 To perform the best fit, click the Go Step button. PowerInspect analyses the
deviations of the inspection points and, using the Method allowed by the
definition, adjusts the alignment to improve the fit of the points in the inspection
group. The graph is updated to show the spread of point measurements after
the Best Fit item has adjusted the alignment.

1] 5

10

15 20

25 30 35

By using the Best Fit, PowerInspect determines the surface profile is correct, and
when the calculated translations and rotations are applied, all the measured points

are within tolerance.

From this we can conclude the machining program is correct for the form of the
component, but we will need to investigate why the component has deformed from
the centre to the lower outer edge, about its X axis.
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