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Important Notice

Welcome to Autodesk.

This document is supplied as part of an Autodesk Training Course. It is not intended to
be distance-learning material: rather as an aid for Tutors when presenting material to
course delegates and as a subsequent aid memoir to those delegates.

Autodesk does not accept responsibility for any personal belongings / valuables whilst on
the premises. Delegates are advised to keep their belongings with them at all times.

Autodesk has no control over the use of the software described in this document and
cannot accept any responsibility for any loss or damage caused as a result of using the
software. Users are advised that all results from the software are checked by a competent
person in accordance with good quality control procedures.

The software described in this document is furnished under a license agreement and may
be used only in accordance with the terms of this license.

Copyright 2016 - Autodesk.

All rights reserved.
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1. Introduction

1. Introduction

Powerlnspect is a CAD based inspection solution package for use with many types of
inspection hardware, including manual and CNC CMMs, portable arms, optical measuring
devices and CNC machine tools (OMV).

PowerlInspect allows you to rapidly create a complete inspection, and automatically
generate a high quality report using either HTML format or Microsoft Excel. The inspection
reports can be customised to include pictorial, tabulated and statistical data, meeting the
demands of design requirements and agreed international standards.

You are given instant results during the inspection, and the onscreen reaction and
detailed graphical displays give immediate feedback for each measured point.

PowerInspect supports models from neutral formats such as IGES. If the relevant
Exchange translators are purchased, PowerInspect can import data created by third party
software packages, such as CATIA, Unigraphics, SolidWorks and IDEAS.

The user interface is intuitive and easy to use, and the learning curve is short, allowing
the operator to get the most from the measuring device in the shortest possible time.

The examples given in these training notes are specific to the demo block model used in
the training course. The techniques should be learnt and adapted to your own
requirements.

PowerlInspect gives you:

= Comparison against all mainstream CAD formats.

= Rapid alignment, even for complex free form shapes.

= Simple and rapid measurements between features.

= The ability to inspect user-defined sections.

= The ability to inspect along the edge of a part.

= Full geometric inspection capabilities.

= Automatic creation of inspection features from CAD nominals.

= The ability to apply geometric dimensioning and tolerance (GD&T).
= Point, wireframe and surface export for measured entities.

= CAD manipulation, including surface offsetting (for example, the reverse side for
sheet metal, or a spark gap for electrodes).

=  Measurement without CAD data.

Autodesk Powerlnspect 2017
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1.1 Opening Powerlnspect

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

The screen should look as follows:
Fle Edit Tcok Heb

[4EEa e E | —— > R

AUTODESK
POWERINSPECT

Fer help, pressFl INVALID: NOPROBEDATABASE UM

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.

1.2 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 PowerlInspect session (*.pwi) aIreadi exists, you can select File > Open from the

Main menu. Alternatively, click Open on the Main toolbar.

Autodesk Powerlnspect 2017

Copyright © Autodesk



1. Introduction A AUTODESK.

New Session Wizard

1 Click the New Session Wizard / ' button to open the New Inspection Session dialog.

Mew Inspection Document ? *

Inspection method

(C) Measurement without CAD

(®) Measurement with a single CAD Part

() Measurement with multiple CAD Parts

Finish Cancel

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.

2 Select Measurement with a single CAD part and click Next to display the second page of the
wizard.
MNew Inspection Document 7 x
CAD
New... Details...

Surface Points

Low High
Surface Offset Tolerance
Edge Points fon High
[5ave parameters as default Units .MI\"I v

< Back Finish Cancel

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.

3 Click New to browse to the CAD file for the part you want to inspect.

Autodesk Powerlnspect 2017
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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).

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.

Variables

f
|
1
Ty
!
|
B
I

i ||Ilr||irl||
MK = !

(!

Template File

[

| C:\Program Files\Autodesk\PowerInspect 17, 1.0\Premium Browse...

pes

Name

Value

Customer

our customer company name here

Customer contact

our contact person

Customer fax No.

Your customer fax No.

Customer phone No.

our customer phone No.

Datum

Your Datum

Description

Your part description here

Drawing number

our drawing number

P e

e imnnaetacn nome boes

[[] 5ave as default parameters

< Back

Reset to defaults

Mext = Cancel

PowerlInspect 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.

Autodesk Powerlnspect 2017
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The Graphics Window

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

\“ X
_ |8 x

St 901 >, > 11| @ M|

BRSO RTUF|T
| BB-D-&-D-8

— R

Features Geometry Eplorer

é.%, Geometry Explorer v
2
L]
=
=
®
A
=
B — &
% il

.
\

Forhelp, press FI. <noalignment> INVALID: NOPROBEDATABASE PCS  -17289 22789 87580

n Sequence tree

QCOntext—sensitive toolbars area
ﬁGraphics window

ﬂArea selection tabs

Q Probe status bar
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The Graphics window includes the following tabs:

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

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

= Dynamic Points lists the points used to create a free form alignment or guided
inspection.

= Section displays the section each time you create a Section group. This tab is only
available if you have created Section group.

= Point Cloud displays the points in the selected point cloud, together with a graph and
selected statistics.

= Digitised Points displays the points in the selected Digitised Curve item.

Menu bar

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

P Autodesk Powerlnspect Premium 2017 - [Powerlnspect] (MM)]]
[ Ele Edit View Measures Tools Window Help

/ T . ;:# E=] IE:E-'E =no alignment>

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

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

» - Resize to Fit CrrieA

BTN = 1o o) Crrl+s
it v 55 Front(-Y) Ctri+2
Custom View »| B Right (%) Ctrls6
Rotation Anchor v 7 Bottom () Chrle0
Probe Paths o| % Back (Y) Ctri+8

v Show Grid Ctrieg | x Left (X) Ctrl+4
Grid Mode .
Level .

Click outside a menu to cancel any command.

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 menu items.

/,:. 2 3 I;—:% f=] <no alignment> ll‘u'lasterpart v] - ﬂﬂ LI__\ ﬁ
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Item toolbar

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

LH oo Gs
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,

-y

clicking the Miscellaneous 2| button displays the following toolbar:
= [l Ar
Sy | w-ﬁﬂ'ﬁ ﬁ&k
CAD View toolbar

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

S P A-mE

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.

..v.. - '. N BV I?*D—‘ o
o &d || = Sy ?

Mouse Context toolbar

The Mouse Context toolbar enables you to choose the function of the cursor.
@& A B b, =
Toolbar visibility

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

Main Toolbar
Status bar
Item Toolbar
CAD View
View Opftions

ol o o] a] e 2|

Mouse Context
Addin

OMY Main Toolbar
OMV Itemn Toolbar

Calibration Toolbar

Custom *
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Tools > Options

Select Tools > Options from the Menu bar to specify settings for various PowerInspect

features.
Options ? >
£} Colours
- General
- Entities
- Grid Draw coloured tolerance scale
- Measure
o :
- Point Cloud Draw CAD datum in place
- CUrves Draw graduated confett
s e bl Draw target guiding line
- Labels and Graphical Dimensio
- Gize Feature warning box
- ViewCube [loraw nominals of measured geometric items
- Printing : _
- Comments [Ishow angles with minutes and seconds

- File save options
- Surface Inspection
- Geometric Ttems

- Probe Tools

=~ Probing options

- Alignment Mominals
- Waorkspace

- Digitised Curves

- Calibration

[=I- Repart

Inspection Group
Section Group
‘.- Point Cloud

- Compound Probing Options
- Auto Nominals from CAD

- Full screen measurement

[Juse rounded error value to determine measure state

Planes

[Hide planes

[ Hide planes for single points

[ Hide planes for compound items
Mumber of dedmal places :
Mumber of digits for anale :

Murmber of digits for unitess values:

Defaults OK Cancel
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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.

Autodesk Powerlnspect 2017
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= Right mouse button: Dynamics, Special Menus & Powerlnspect 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.

Autodesk Powerlnspect 2017
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Graphics Area

This is the large, visual display area to the right of the Sequence Tree where the model

is displayed.
In the top right corner of the Graphics area is the ViewCube as shown below.

(n: —
o |

D.<]
g

This is used to quickly select a range of standard viewing orientations.
For an 1SO1 view click the lower left corner of the ViewCube.

To return to the default Top view select the Home symbol to the top left of the ViewCube.

{ ~

% > |
—
i

Another method would have been to select the central top area.

Autodesk Powerlnspect 2017
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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.

Views

> . Resize to Fit Ctri+A

From

150

Custom View
Rotation Anchor

r r r ¥

Probe Paths +
v+ Show Grid Ctr+G
Grid Mode 4

Level 4

Toolbars 4

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.

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

The View flyout shares these functions.

Autodesk Powerlnspect 2017
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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.

PEREaEPPUUscaccnmmm

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

A

the corresponding Save icon. 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 icon.

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.

Cd Mew Window
T Cascade

= Tile Horizontally
00 Tile verticaly

Rearrange icons

v 1 PowerINSPECT1 (MM)

Autodesk Powerlnspect 2017
Copyright © Autodesk
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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

A [ " . )F
ﬁ m L ﬁ “ 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

Autodesk Powerlnspect 2017
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Surface normal direction

PowerInspect 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 |i‘
2 Click Surface Selector l ‘

3 Click a surface to select it. The selected surface is highlighted yellow.

4 Right-click in the graphics window and select Inverse Surface from the popup menu.

Levels ...
Group Surfaces ...
Change Meshing ...
Display Surface Informaticn
Export Selection
Inverse Surface
[

Rotation Anchor

&  The selected surface changes colour to red to demonstrate that it has been
reversed.

Autodesk Powerlnspect 2017
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The Report Template

Powerlnspect allows you to select the report template you want to output your data to.
If using the HTML format, the report is integrated into the PowerIlnspect work
environment, and can be accessed at any time using the Report tab. These reports can

be customised to suit the customer’s needs.

Demo_Part_Play_Only_Measured

AUTODESK’
POWERINSPECT"

Page 1 of 12

¥our customer

Custormer
company name here
escription -Ynur part description
Part N, Your part number
Drawing number Your drawing number [Customer fax Mo,
Datum ¥our Datum [Report Type
Measure: Master part

CAD View Report 1

27072016

Demo_Part_Play_Only_Measaed Pagelofll

Circle 1 (Daturm -

Contre

Diameter
Pusmber of points: 4

Circle 2 (Datum -

Cantre

Fasmber of poines: 4

Line 1 (Datum - Geometric PLP 1 (used in 7]
Coma T wivm Rominal | Messured | Dedston | Ecer
Distames 1 1 T | I

Cirches and Slot ]

Circle 3 (Datum - Geomretric PLP Aligrment 1)
o v Wew
555, T 555 655|

Cantes

Blamtar
Fasmber of points: 3

Circle 4 (Datum - Gecmretric PLE Aligraent 1)
ol

Contre v
z [
Ep——

Fsmber ot points: 3

Circle & (Datum - Geometric PLP Aligrment 1)

Contre

Diamerer
Pusmber of points: 3

Circle 6 (Datum - Geometric PLE Aligrment 1)
ol

270772016
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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 is then seen:

Circle 1 (Probed Circle]

Information
[ Datum <Active Aligrment> ‘
Links
[ Name | Link |
| Reference Plane | Plone 1|
Parameters
Name Start Angle I End Angle
Angle Quadrant 0| 829950
Name value
Material Side Hole ID) -Ondy for ONC
Name used [ offset
Guided Measure MNo ‘ -L000
Name value
Fitting Algorithm Least Square
-0.83986
Orientation 0.54280
K 0.00000
Name Used [ Value
Auto accept points o 3
Properties
Nominal Lo-Tol Hi-Tol Actual Deviation Error
X 56.488 -0.100 0.100 56,488 0.000
Centre Y 22,639 0100 0.100 22639 0.000
z 0.000 -0.100 0.100 0.000 0.000
Diameter 13.002 -0.100 0.100 13.037 0.035
Value Calculated
Offset/Thickness 0.000 No
Maximum [ Actual [ Error
Circularity 0.100 ‘ 0.006 ‘
Exported Items
Name Type Description Linked as

Circle 1::Centre

pui_feature_Point

Cirde 1::Centre

Line 1: Reference Point 1
Geomelric PLP Aignment 1: Reference Foint 1
Cirde 7::Reference Points

Circle 1

pwi_feature_Crrde

Crde 1

Circle 1::Normal Axis

pni_feature Line

Cirde 1::Normal Axis

Autodesk Powerlnspect 2017
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Powerlnspect Help

PowerlInspect 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
wWhat's New
Getting Started
What's This? Shift+F1

Autodesk Account
Autodesk Knowledge Metwork
Autodesk on the Web *

Autormation Reference
Default Launch Option

Product and System Details
About

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.

& Autodesk® Powerlnspect® — Reference Help - X

4 @ & o

Hde Locae Pt Qors

Autodesk® PowerInspect® 2017
Reference Help

with two measurng dey

t\ AUTODESK.

To target your search more effectively, enclose 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.

Autodesk Powerlnspect 2017
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Customising Powerlnspect

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

Use the Options dialog to specify
points, confetti or edge points and

Tools Window Help

Machine Connection
Document Connection
Mirror Wizard...
Dynamic Paints
Import Points

Point Cloud

Probe Path Verification
Levels for Probe Path Verification...

Add-In Manager...

#2 Macro Manager...

settings including, the colour of entities, the size of
toggle displayed items such as the CAD Datum.

Extract Files from CATIA Export File...

Autodesk A260

Options ? >
I~ Colours A
- General
- Entities
-+ Grid Draw coloured tolerance scale
- Measure
= :
P Draw CAD datum in place
- Curves Draw graduated confetti
-~ Tolerance band Draw target guiding line
- Labels and Graphical Dimensio
- Size Feature warning box
- ViewCube [ ] Draw nominals of measured geometric items
- Printing ; :
.. Comments [] show angles with minutes and seconds
- File save options [Juse rounded error value to determine measure state
- Surface ?nsped:lon e
- zeometric Items g
- Probe Tools [1Hide planes
=) Probing options [JHide planes for single points
i Compound Probing Options . .
Auto Nominals from CAD [ ]Hide planes for compound items
- Al t Nominal
WIg:mence ot Mumber of dedmal places : 3 =
- Digitised Curves Mumber of digits for angle : 3 &
- Calibration
... Full screen measurement Number of digits for unitless values: 5 B
= Report
i Inspection Group
Section Group
i Point Cloud
]
< >

Defaults

Cancel

Autodesk Powerlnspect 2017
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Device Connection

The first time you open Powerlnspect, the CMMDriver Configuration dialog is displayed.
Before loading up, an active connection needs to be made to an inspection device.

The CMMDriver Configuration dialog can also be opened manually from the Main menu.

1 From the Main

menu,

CMMDriverConfiguration dialog is displayed.

select Tools > Machine Connection > Configure.

The

Autodesk CMMDriver Configuration

Connection protocol

Warning: These settings affect the ahility of Autodesk products

to communicate correctly with the inspection device.

Active connection protocal;

| MicroScribe2

Parameters...

Error mapping

Error mapping is inappropriate for the selected active protocal

? x

Select...

Close

2 Click Select to display the Select Connection Protocol dialog, which contains a list of

connection protocols.

Select Connection Protocol

Select the connection protocol from the list below:

ped

AICON Mowvelnspect
Ammon Tedk

Axiom CMM

Brown & Sharp M5343
Brown&Sharpe Leitz
Brown&Ssharpe Reflex
Caliper Designs

CimCore WinRDS
Creaform V¥elements
DEVA 001 Counter Card
Deva CMM

FARC Arm

FARGC Arm 2

FAROD CAT Count Universal
Faro Devices

Faro Tracker

FriulROBOT BACES SCAN

Cancel

Refresh

3 Select the required protocol for the system that Powerlnspect is to connected to and click

OK.

The correct connection protocol should now be set up.

“& Do not alter the connection protocol unless you are an experienced user. The
original installation should have a connection already set up for your machine.

Autodesk Powerlnspect 2017

20

Copyright ©
Autodesk



{\ AUTODESK.

1. Introduction

Starting Set-up

Click the Toggle the Machine toolbar a button on the Main toolbar to display the
Machine toolbar.

ot comected JA

Use this toolbar to:

ﬁ

= Connect toE | the machine.

i

= Home | "L | the machine.

= Open the Tracking Box L
/,

= Change Probe Tool | @

= View the connection status of the CMM.

= Making a Connection

= To connect a CMM to PowerInspect:

1 Click the Toggle the Machine toolbar m button on the Main toolbar to display the

Machine toolbar.

2 Click the Connection é | button. Alternatively, select Tools > Machine Connection >
Connection from the Main menu.
If the connection is successful the status changes to Machine OK.

For a manual CMM, you are prompted to move the probe head to A =0, B =0.
You may also be prompted to move the CMM to the home position. In most cases, this means moving all axes to
their positive end stops, although machines can vary.

3 If prompted, Home the CMM by clicking the Home 80 putton.

Autodesk Powerlnspect 2017
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There are a number of conditions displayed in the Status bar on the Machine toolbar:

When no session is open, the Status bar shows the status of the connection between
PowerlInspect and the measuring device:

Mot Connected . .
PowerInspect is not connected to the machine.

Powerlnspect is connected to the machine.

When one or more sessions are open, the Status bar shows the status of the
connection between the active session and the measuring device:

Mot Connected

Neither Powerlnspect, nor the active session is connected to
the machine.

I‘

PowerInspect is connected to the machine, but the active
session is not connected.

PowerInspect and the active session are connected to the

3
o
o
>
5
o

The Status bar can also display the following information messages:

The machine is not homed.

The homing procedure has just completed successfully.

&  The connection procedure varies according to the measuring device. You should

follow the prompts given on your own machine. When connected, the probes can
be changed and edited.

Autodesk Powerlnspect 2017

22

Copyright ©
Autodesk



2. CAD Management A AUTODESK.

2. CAD Management

The manipulation of CAD data within PowerlInspect 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, Powerlnspect 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, PowerInspect automatically converts the
CMM 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[» ]\CAD view {Info £ Report £ Dynamic 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
E\}E - 7 ]

B 3 Parts
. [E] pemoBlock
O Oy user Levels

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

The following example shows the open Demo Block. It contains one part, with three
levels.

Seguence Tree CAD

= [E3 Parts
= _ |Z] DemoBlock

=] _ [y user Levels
_ O Level
. O Lever 2

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.

=X O

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.
= highlight CAD details.
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ok

i

Click the CAD Details button to open the CAD Details dialog. This dialog enables
you to locate CAD files and perform transformations on 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 ? *

| C:\Program Files\Autodesk\PowerInspect 17, 1.D‘|,ﬁle'l,samples‘|,DemoBlod| Browse. ..

Transformation Matrix...

Part Mame

DemoBlodk

Description

Cancel

&  Powerlnspect cannot change the CAD model. It can create, hide and edit levels
but these cannot be saved to the CAD model and are only visible within

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

CAD - Transformation Matrix ? et
Translation Delete
Rotation Edit
Scale Test...
Mirror Load ...

Save ...

[ tnvert Matrix

Cancel

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).

Rotation 7 >

Axis Around X (YZ Plane) W

Angle (in degrees)
Cancel
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Click OK to close the Rotation dialog. The Transformation Matrix dialog is updated
with the new value.

CAD - Transformation Matrix ? *
Translation = [ Rotation Delete
¥ = 90,0000
Edit
Scale Test...
Mirror Load ...
Save ...
|:| Invert Matrix
oK Cancel

Click Load to read and load workplanes from multiple CAD formats.

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

Available workplanes:

X e i T ——— |
+ Y Face
- X Face

-¥ Face
Part Zero

[ o ]

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

CAD - Transformation Matrix ? x
Translation | | = [y Rotation Delete
¥ = 90,0000
Rotation Edit
[I' b Translation
)

Scale ¥=225.0000%= 12,0000 Z=-10.0000 Test...
Save ..

[ ]tnvert Matrix
0K Cancel

Click OK to apply the transformations to the model relative to the datum.

These transformations can be saved, deleted, edited and tested all within this same
dialog. To edit or delete a transformation, left-click its entry in the central area of the
Transformation Matrix dialog.
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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.
=38 Parts

) DemoBlock2008(CMM+Arm)|

-] D:\Program Files\Delcam'\Powerll S
a5 Mumber of entities : 128

1) Transformations

E_}

in: -0.1466
: 250.1500
in: -0.4864
: 110.4864
in: -45.4243
1 04243

=} [ Levels
-0 . [ General
- [[g User Levels

M

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.
F-?ID Levels

= | B level 0

. & Compcurve
. & Arc

=3 topology

&3 shell

.. 53 multiple

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.

Select Measures > CAD Levels for Inspection from the Menu bar to display the levels
section as shown above.

Reset Al

Reset Item

[i1 Delay Inspection
Generate Probe Paths...

New Measure...
Edit Measure...
Delete Measures...

Parameters...

j=|| CAD Leyels for Inspection... A

Import Measured Data...
Transform Nominals...
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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
Pla ¥ W
Play Al

Reset Al

Reset Itemn

Generate P

ith Resume

Delay Inspection

robe Paths...

Mew Measure...
Edit Measure...

Delete Mea

sures...

Parameters
CAD Levels

—
—-—

for Inspection...

Import Measured Data...

Transform Mominals...

Select Parameters to open the Measure Parameters dialog. This dialog contains a
series of tabs that relate to different areas of PowerlInspect.

Measure Parameters

GD &T
Report

Part Compensation
General

Surface points

Surface offset

Edge points

Edge offset

Mesh

Default Geometric Group tolerances

[ save as default parameters

Measured Data Scaling

U density | 2 2

Positional tolerance
Dimensional /diametrical tolerance

Angular tolerance

? pas
Point Cloud Single Point

Inspection Point Guided Single Point

Units | MM e
Low High
Low High

Display internal lines on surfaces

V density | 2 z

Form tolerance

I=F| |0dH |0 [0<R
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Select CAD Level for Inspection to open the CAD Object Selection dialog. This dialog
allows you to select the levels and surfaces you want to make available for inspection.

CAD Object Selection ? *

= . ~
= [ 2] DemoBlock
= = e

.2 Surfaceig3
[F e Surface ig25
.2 Surfaceig4?
[¥] = Surface igs69
[ Surface ig?9
[¥] = Surfaceig103
[l e surfaceig12s
[¥] = Surface ig135
[ e surface ig149
.2 Surface ig17l
[F e surfaceig193
.2 Surface ig239
[ = Surface ig255
[ Surface ig269
[¥] = Surfaceig291
[ surfaceig3l3
.2 Surface ig341
[ e surface ig3s1
.2 Surface ig375
[¥] = Surface ig389
[ Surface ig403
[¥] = Surface ig413
[ e surface ig445
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Level Edits

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

Click the Surface Selector ! ‘ button in the Mouse Context toolbar to specify which
surfaces you want to move, and to which level.

To create a new level:

Il ‘ button on the Mouse Context toolbar.

1 Click the Surface Selector
2 Use the left mouse button to box-select the surfaces that you want to add to a level.

T,
&  When you release the mouse button, the selected surfaces are highlighted.
Alternatively, you can select individual surfaces by left-clicking the model.
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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 7 *

Available Levels
E1:0

< >

] Create new level

Marme | |

Cancel
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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.

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.

-y User Levels
B

. [ new-level
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3. Alignments

3. Alighments

Alignment of the part or component allows PowerInspect to match the relative positions
and orientations of the CAD and/or Machine datum. An alignment is normally the first
item or task in the inspection sequence. The type of alignment strategy selected is
dictated by the component's shape and which features, if any, can be used.

e,

Alignments are accessed by selecting the Alignment ¢! flyout from the Item toolbar.

Wl Vo Vol Ve Vol Vgl Vol Pl Vol

The most widely used alignment strategies are outlined in this chapter.

Geometric PLP Alignment

A Geometric PLP Alignment k- is an alignment based upon the relationship of a physical
Plane, Line and Point (PLP), and CAD Defined Coordinates, which define the part in the X,
Y and Z. It is considered to be a more accurate method of alignment (compared to the
Free Form Alignment — see later) 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 browse to DemoBlock2008(CMM+Arm).dgk.

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

Click New Document Wizard to open the New Inspection Session dialog.

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

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.

& 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 2

The two circles chosen are indicated, and the plane will be the base area. 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 base (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.

Click the Delay Measure button on the Main toolbar. Alternatively, select Measures
> Delay Inspection.

= Delay Measure allows you to defer the measurement until all the items are
specified. Otherwise, PowerInspect will automatically move to the probing process.

JE=L |
Select Wireframe Checker -H , right-click an empty area of the graphics window and
select Wireframe from the popup menu.
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Telerances...
Surface

* Wireframe
Simple Wireframe

Points
GD&T

Reset

3 Move the cursor over the first circle, as shown below. The circumference is displayed in
yellow to indicate it can be selected. Click to select it.

4 In the Geometry Explorer tab, select New Probed Plane from the drop-down list and

cIick|i‘.

Geometry Explorer
P Geometry Explorer

- Start poirt ~
[#- End point

i, 4. Nomal

- . Orientation
Angle = -360.000
[+- Plane

. Curve

m

— Machine Datum::Flane Z (¥07)
PCS (CAD Datum)::Plane Z (XOY)

Powerlnspect creates a geometric group and adds the new probed plane and the probed
circle items to the inspection sequence.
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5 Use the cursor to select the second circle, as shown below.

t

6 Inthe Geometry explorer, select Plane 1 from the Linked to drop-down list and click |_U‘
to add a second circle to the Inspection sequence.

i

7 Click the Lines

button to display the Lines flyout menu.

r"..
@

8 Click to display the Line: Two Points dialog. Ensure that the reference points are
set as follows:

= Reference Point 1 — Circle 1::Centre

= Reference Point 2 — Circle 2::Centre

Line: Two Paints ? X
s Name | Line 1 |
-
[Juse nominals Visible
i Qutput in report
Coordinate System | .active Alignment:> ~ |
Reference Point 1 | crdle 1::Centre |3
Reference Point 2 | girgle 2::Centre ~ ||®!
Direction Vector
Gemet AR
Nominal Low Tol High Tol
I 1.00000 0.00000 | 0.00000 | &
3 o.00000 0.00000 | 0.00000 | & ':D:‘
- =]
K 0.00000 0.00000 0.00000 || 5
Distance
Nominal lowTol  HighTol
0.000 -0.100 0.100 || &
Comment
[ ok ]| ok&Repeat || cancel |

9 Click OK to add the line item to the inspection sequence.
Sequence Tree CAD

|/ Geometric Group 1 ~ | ;
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Probing the Geometric Items

When the geometric items have been created, and the part is secured to the CMM bed,

the probing process can begin.

1 Click Play All

on the Main toolbar.

Alternatively, right-click any item in the Inspection sequence to display the popup menu,

and select the Play All option.

&  Selecting the Play ltem

plays all unmeasured items.

Open Group
Modify Item Alt+Enter
Rename Item
Insert cursor

. Cut Shift+Delete
Copy Ctrl+C

Copy As Points

Paste As Point Cloud

Paste Crl+v

Delete Delete
[#] Up One Level

Play Item

Play with Resume

S ey

Reset Al

Reset ITtem
Visible

Qutput in report
Rotation Anchor

Zoom View to Item Ctri+T

Probe Path li

option plays only the selected item. Selecting Play All

2 Powerlnspect changes to Full Screen Measure Mode and displays the Feature Probing
dialog, which prompts you to start probing the indicated item.
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Full Screen Options Toolbar

In Full Screen Measure Mode, a new toolbar is displayed at the right of the screen. This is
called the Full Screen Options toolbar and contains the functions that are common to all
measurement modes.

T
X
)
e

Il

Toggle CAD Context Display selects the CAD levels that can be probed.

vl

Edit CAD Levels Used For Inspection allows you to choose the levels used.

aQ
a?

Toggle Previous Measure Display switches on/off all previously measured items in
the view.

/
@} Change Probe opens the Probe Database Editor, allowing you to change probes and
positions.

Tracking Box opens the Tracking Box, which displays the probe position in terms of
CMM or CAD coordinates.

.-2:
J Help opens the reference help.
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Feature Probing Dialogs

When in full screen measure mode, the Feature Probing dialog is displayed, which contains
options that you can use any stage during the probing process. The options available
depend on the items being probed. For geometric items, the following options are
available:

«
Reset All resets all the points taken for the currently active item.

*

g Remove Last allows you to delete the details of the last probed point so that it can
be probed again. This is useful when a mistake has been made and the point needs to be
re-probed.

v OK allows you to save your points when you have finished probing and are satisfied
the points are accurate.

x Cancel exits the probing mode without saving any of the probed points for the
currently active item (items that have been successfully probed and accepted remain
measured).

Tracking displays the point about to be probed in a view perpendicular to the point's
normal.

-
-
-

=22 | When selected, Auto -Calculate calculates the feature while probing. When
deselected, the feature is calculated when accepted.

When selected, Auto-Accept automatically saves items as soon as you have probed
the required number of points. When deselected, you must save your measurements
using the OK button.

>
% When selected, Automatically extract nominals from CAD loads the nominal
data and enables comparison with the CAD during probing. You must have previously
measured the active alignment to use this option.
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Feature Probing

After you have clicked Play All, the first Feature Probing dialog is displayed and asks you
to take a minimum number of points to define that feature. In this instance Powerlnspect

is asking you to probe three points to measure the plane.

v X OBE e e o
Plane 1 s [2.000) « [

Take a minimum of 3 points to define the plane.

Try to distribute the points evenly on the plane.

For help, press F1

Probe three points around the part, using the CMM bed as the planar surface.
As you probe each point, the counter at the top-right of the dialog displays the humber

of points taken. When you have probed the minimum number of points, the background
colour changes from red to green.
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KL/ RO oo
Plane 1 5 12.001|

X X

0.000 0.000

| J

0.00000, 0.00000| 1.00000

Flatness Max Dev

0.000 0.000

For help, press F1

i*’ i
2 When you have probed at least three points, click | ¥ | to save them.

= I Auto-Accept I enabled, Powerlnspect automatically saves your
measurements when you have probed the minimum number of points.

PowerlInspect plays the next item in the inspection sequence. The next Feature Probing
dialog is displayed asking you to take a minimum number of points to measure Circle 1.

Autodesk Powerlnspect 2017
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(S RBE S T g g
Circle 1 s [2.001) « [

Take a minimum of 3 points to define the circle.

For help, press F1

However, rather than the minimum three points, four points will be taken for the circles,
at the North, East, South and West positions. This makes it easier for you to probe an

even spread of points.
3 Probe four points inside Circle 1, which is highlighted on CAD model on screen.

KL/ RBE oo

Circle 1 5 |2.001
X b

178.912 77.318 -44.410

Circularity Diameter Max Dev

0.000 13.002 0.000

For help, press F1
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4 When the points have been probed select v to save them.

5 Repeat the process for Circle 2.

When all the items have been probed, the Inspection sequence is updated, and all the

Sequence Tree | CAD

items lose their crosses.

I

Geometric Group v] 43

fr
-

3]

The line was not probed but its red cross icon has gone because the centres of the two
circles determine the line’s position. These have been probed, and therefore satisfy the

measurement conditions.

L& The point required for the alignment will be specified as the centre of Circle 1.

Click on the Expand [ icon next to each item to show basic information about it.

Sequence Tree | CAD

[

Geometric Group 1

Autodesk Powerlnspect 2017

=i

.8
......... /7 Flatness 0,000

% Planel

A Normal Vector 1-0.00018 J 0.00046 K 1.00000

2% Measured Points 3/3

@ Circlel

- —a— Centre

|
[+ Diameter 8303

& Offset/Thickness -0.000 (User-specified)

O Circularity 0713

oy Measured Points 4/4

@ Circle 2

. —@— Centre

[
|++| Diameter 9.256

& Offset/Thickness -30.000 (User-specified)
O Circularity 0.000

o3  Measured Points 3/3

? Linel

A Direction Vector 1-0.00383 ) -0.03311 K 0.99944
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The unaligned items can be seen in the CAD View with purple wireframe and blue shading.
For example:

@ If the probed items cannot be seen, press the Resize to Fit button to resize
the screen to fit the model, because the items may lie some distance away from
the model at this point.

You must now create an alignment to align the probed positions with the CAD model.
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Generating the Geometric PLP Alignment

To create the Geometric PLP Alignment, some CAD nominals need to be known. These
nominals create the relationship between the probed positions and the CAD model, and
orientate them in terms of the X, Y and Z coordinates.

The deciding factors will be the plane height and normal orientation, the line direction,
and the point position.

Because Wireframe Checker was used to select the geometry, the nominal data for the
features is already known.

& If these values are unknown, then the Geometry Explorer “-@ may need to be
used to select the Feature locations.

A Geometric PLP Alignment can now be created using these values:

Select ‘:| to close Geometric Group 1.

|

From the Alignments ¢! flyout on the Item toolbar, select Geometric PLP

Alignment E 'R
The Geometric PLP Alignment dialog appears and prompts you to specify the Plane,
Line and Point. A Name for the alignment can also be specified here.

MName Geometric PLP Alignment 1
Plane

Orientated normal ZfZ+ v [ =< |Plane 1

Line

Orientated direction XX+ W | <<| |Linel

Paint

X | 56,488 Y | 22639 | Z | 0.000 | <<| |Cirde 1::Centre

Offset
Adjust the position and orientation of the alignment.
Edit Offset...

[Juse transformed data
[]output in repart
Automatically use feature nominals

In the Plane area, select Plane 1 from the drop-down list, and set the Orientated Normal
to the Z/Z+.

In the Line area, select Line 1 from the drop-down list, and set the Orientated Direction to
the XIX+.

In the Point area, select Circle 1: Centre from the drop-down list. If the Point Coordinate
nominal values are not loaded, click .‘ﬁ! to load the data.

Click OK to close the dialog and create the alignment item.

Autodesk Powerlnspect 2017
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All the criteria for the Geometric PLP Alignment have been satisfied, and the alignment
can be seen in the Sequence Tree.

Sequence Tree |CAD
’;E? Definition - f'
» K

Z Machine Datum

[4 PCS (CAD Datum)

----- 4 # Geometric Group 1

o gl Geometric PLP Alignment 1
R o 1 s i

The CAD View is updated, with the Geometric Alignment positioned correctly.

The alignment can be seen more closely in the zoomed view of the bottom-right corner
(below).

To test if the alignment is correct (if probe tracking is available on the system), move the
probe around key points on the part and check the Graphics window to see if the
representation of the probe is in the same place (see below). Any variation suggests an
incorrect alignment, a failure in the probing of the items or an incorrect part in relation
to the CAD.
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8 CIick“

any convenient location (e.g. C:\Temp).

Autodesk Powerlnspect 2017

to save the inspection session. Name the file GeometricPLP.pwi and save it in
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Free Form Alignment

Free Form Alignment k‘ is considered to be relatively inaccurate because it relies on
the skill of the user, but it is sometimes the only option if there are no clearly definable
features for which CAD values are known (such as flat planes, circular forms etc.).

Generating a Free Form Alignment

For this example, the DemoBlock2008(CMM+Arm) file is going to be used. There are a
number of geometric features on this part, but for the purposes of this exercise, these
will be ignored and it will be assumed that there are no features.

Click ‘/ to create a New Document using the Wizard. In the wizard, select Measurement
with a single CAD part, and click Next.

Browse for DemoBlock2008(CMM+Arm).dgk and click Open.

Leave the offsets and tolerances unchanged, and click Next. The Variables page is
displayed.

Browse for an HTML Report Template. The report variables are displayed.
Click Finish.

The new session is now ready for inspection.

Choosing the target positions

When performing a Free Form Alignment, you need to carefully study the CAD model and
physical part before deciding where to take the probed positions. For a Free Form
Alignment the part needs to be held in position in all three axes (X, Y and Z). This holding
should ensure that the part cannot move in a space through any translation or rotation.

Taking the CMM Bed/Table as the surface on which to *pin’ the part, you need to choose
a realistic minimum of six or seven points (this can be as low as four but the alignment
is less accurate). In this case, six points will be used: 3 in the Z direction, 2 in the Y
direction and 1 in the X direction. It is important to place these points in positions that
will be easily found on the physical surface, such as in line with other parts of geometry,
or key surface points. These will act as guides for the probing positions.
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When you have selected the positions, it is time to create a Free Form Alignment:

From the Alignments

k’ button.

| 7l

+/ toolbar in the Item toolbar, select the Free Form Alignment

The Dynamic Point toolbar is displayed on the right of the screen.

This toolbar allows you to create the free-form Target Points, and to manipulate their
positions, normal directions and offset values.

L& The Dynamic Point toolbar can also be accessed from the CAD View toolbar using

A

4
the Dynamic Points Editor - button. Alternatively, you can access Dynamic
Points editing options through the Tool > Dynamic Points option from the Main

menu.
Machine Connection v
Document Connection 4
Mirror Wizard...
Dynamic Points k‘ 4 Swap Normals Ctrl+M l
Import Points L4 Switch Surface/Edge Point Ctrl+B
Point Cloud b Apply Offset

Probe Path Verification Create a Free Form Fit Alignment

Add-In Manager...
ﬁ Macro Manager...

Login As Another User...

Manage Users and Permissions...

Create a Point Cloud Picked-Points Alignment
= Import Points (from File)...
Import Points (from Clipboard)
™ Export Points (to File)...

Extract Files from CATIA Export File...

Options...

Autodesk Powerlnspect 2017
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AR
In the CAD view, the cursor has now changed to a Target Sight . This enables
you to select the probing points on the CAD surface. Select points by double clicking on
the surface of the model. The representation of the point can vary according to the view.
For example:

»
DS 1 (D.00)
0, 00)

O &)

@ View straight down

@ Isometric view

Choose six key points (3 in Z, 2in Y and 1 in X) on the part surface that can be easily
found. Use key features to aim for such as lines, indents, corners and even projected
aiming positions on the part.

The points chosen on the part now need to be re-produced on the CAD file within

PowerlInspect.

Replicate the points chosen on the part within the CAD View. Do this by double-clicking
the Target cursor on the chosen surfaces to define the 6 points for alignment.
With the Target Points selected, the CAD View should look something like this:

DS 2 {00 \ !

D5 & (0.0

DS 1 (0.00)

50

When you have created the points, you can change their position and orientation, or
delete and recreate them.
Hold the Target Cursor over any of the chosen points and the cursor changes to a hand

@é This allows you to select and move the point around the surfaces using Dynamic
Points Selection, which can help you find positions that are more easily probed (lining
up with feature, for example).

The Dynamic Points Selection also lets you choose the points to be manipulated using
the other Dynamic Points Editor toolbar functions.
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Using the Swap Normals =™ | button allows you to reverse the direction of the points.
.-""_— __‘_,.:—'—'_

1 (000 1 (00

® @
@ Normal To Surface

@ Normal Reversed
This can be useful if the user-defined point has been created in the wrong direction, or if
the probed point is in an inaccessible position, for example, the underside of a surface.

Using the Switch Surface/Edge Point ‘;} button allows you to flip the surface point
onto the edge if the point chosen is close enough to the edge.

1 (0 o)

O

@ Surface Point

@ Edge Point
This is used when edge points are required rather than surface points.

&  The point label changes from an S (Surface) to an E (Edge).

Using the Apply Offset “~""| button allows you to set an offset value for the probed
position.
ST g
1 (DHo) DS 1{(5.00)

@ ©)
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@ Without Offset
@ With Offset (value in brackets)

This is useful for inspecting pressings, whereby a known uniform thickness of material

allows user to inspect the underside of a pressing, taking into account that thickness.
Once the Target Points have been selected and manipulated, the Free Form

Alignment can be created ready for probing.

Select Delay Measure |-

| button from the Main toolbar.

e
Click the Create Free Form Fit Alignment E | button from the Dynamic Point

toolbar.

The Free Form Fit Alignment dialog appears indicating the Positional Coordinates of
each chosen point, the Surfaces they lie on, and the Offset values.

Mame Free Form Fi.t-ﬁlignmenf ¥

Free-form Target Point

X ¥

6.915
4,957
108.075
0.000
-0.000
3.494

Orig Surf Actual...

.. HOS5 (\111)
.. HOS5 (\111)
.. HOS5 (1111
. HOS2 (W11
. HOS2 (\111)
. HOS3 (W41

<

Parameters
() Use original surface only

(®) Extend surface search

Select surfaces |

Point projection proximity criteria

[T]use transformed data
[] outputin report

Within this dialog, you can specify the Point Projection Proximity Criteria, which
define the area of search around the probe.

Increase the Point projection proximity criteria to 3 mm and click OK.
A Free Form Fit Alignment item is created in the inspection sequence.

Sequence Tree |CAD

[;E_F Definition - ] :

e o Z Machine Datum

- Z PCS (CAD Datum)

% k.vx Free Form Fit Alignment 1

This is the Free Form Alignment created from the Target Points, and will be used for
probing the part.
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& The cross *icon next to Free Form Fit Alignment 1 signifies that the alignment has
not yet been probed or played.

7 Right-click Free Form Fit Alignment 1 to display the context menu.

Open Group

" Modify Ttem Alt+Enter
Rename Item

<= Insert cursor

Cut Shift+Delete

Copy Ctri+C

Copy As Points

Paste As Point Cloud

Paste Ctri+v
% Delete Delete

Up One Leve
& Play Item

Play with Resurmne
[= Py Al

Reset Al

Reset Item

Visible

Qutput in report

Rotation Anchor

Probe Path i

Export Alignment
Set as Active Alignment

8 Select Play Item.

Alternatively, click the Play Item button on the Main toolbar.
The Probing Screen is displayed allowing you to probe the pre-defined target points.

Probing the Part

When you click Play Item, you enter Full Screen Measure Mode and you can probe the part.
In this mode, a Probing dialog is displayed, with the target number shown (e.g. DS 1) and
a series of probing option buttons. These buttons are the same as those displayed when
probing the Geometric PLP Alignment, except that the Reset All has gone, and the

Pt

o
Parameters button (which shows the CAD Context and Proximity Criteria for the
probed points) is shown.
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T —————

S AEBD

DS 1

]

The Dynamic Point Target é is displayed, and this is where the skill of the user comes
in, because you must probe as close to the targets as possible. The targets appear in
sequence order and as each one is probed the next one is displayed on the screen.

Probe the 6 points to complete the alignment.

=7 Always check the screen at each point to make sure the correct position is being
probed. To achieve a more accurate result, aim for within +/- 3mm of the target
point.

The probing dialog indicates that there are no more points to take when you have probed
all the defined target points.

For help, press F1

Select ‘ v ‘ to accept the alignment. Powerlnspect calculates the alignment.
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When the calculation is complete, PowerInspect exits the Full Screen Measure Mode.
The less time this takes, the better the alignment tends to be.

In the Inspection sequence, the cross # on the Free Form Fit Alignment item has
changed to ¥ too indicate it is now measured.

Sequence Tree |CAD | Machine
[d}? Definition '] 4‘

e o Z Machine Datum

o |z, PCs (CAD Datum)

? hn.ﬂ\;' Free Form Fit Alignment 1 «

The Demoblock2008(CMM+Arm) part has now been aligned using the Free Form Alignment
method.

To check this alignment (if probe tracking is available on the system), move the probe
around key points on the part and check the Graphics Window to see if the representation

of the probe is in the same place.

If not, it may be necessary to either re-probe the part, or check the probe configuration
for error mapping.
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Generating a Surface Inspection Group

When the part is correctly aligned to the CAD file, the next stage is to create a surface
inspection group. This group will be used to check the accuracy of the Free Form
Alignment, and to improve the alignment using the Best Fit Analyser, so it is not necessary
to include this initial group in the Report.

“&  Surface inspection will be covered in greater detail in a later chapter.

Make sure the Delay Measure | | button is selected.

Create a Surface Inspection Group using On the Fly Surface Points | : I from the Inspection

==
Groups flyout | 'ﬁjr' found on the Item toolbar.

MName fnspecﬁbn Group 1

;5:3'
= Visible
Quiputin report
Repeat CAD view on each page |:|

Page 1 _Pége 2 | Point ;Sources(o.}_
Coordinate System
Coordinate System | <Active Alignment> v/
Update existing points [_|
Default Tolerances

Low Tal High Tol Update existing points [

[0.2 0.2

Option

Minimum Points | 12 3: Auto-accept enabled
Point Names

Label Counter Inar.
5p- 1 Update existing points [

Comment

In the Surface Inspection Group dialog, deselect the Output in Report check box and leave
the other settings unchanged.

Select the Auto-accept enabled check box and then set the Points to 12. Leave the other
settings unchanged and click OK.
=

=% jcon in the inspection sequence and select

e

Right-click the Surface Inspection Group -
Play Item.
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6 Probe 12 surface points on the part, 4in Z, 4 in X and 4 in Y keeping a wide spread.
As you probe the points, the Surface Points on the Fly dialog displays the deviation of
the measured points.

[Inspection Group 1]1- Surface points on the fly

K<Qv %o

For help, press F1 4

& If no points are being registered, it may be necessary to increase the proximity
criteria to help detect them.

7 When you have probed 12 points the exclamation mark icon in the inspection sequence,
is no longer displayed on the Surface Inspection Group . “¥ icon.

8 Double-click on the Surface Inspection Group to open the group and verify that 12 points
have been probed.

Sequence Tree | CAD

&

w# Inspection Group 1 v | 4 =

SP-1 (Deviation: 0.163)

el

5P-2 (Deviation : -0.051)

el

L

SP-3 (Deviation : 0.037)

el

SP-4 (Deviation: 0.343)

LT7)

&
i, cmph 4 SR 40 .amih 40 40 .afh o .aih 40 40 4 &

5P-5 (Deviation : -0.382)

&l

& & €

SP-6 (Deviation : -0.154)

el

SP-7 (Deviation : -0.183)

el

&

5P-8 (Deviation : -0.457)

el

SP-9 (Deviation: 0.134)

el

SP-10 (Deviation : 0.127)

L)

5P-11 (Deviation : -0.331)

&l

5P-12 (Deviation : -0.238)

el

<+

If the points have a wide deviation, it may be necessary to re-probe the alignment. The
Best Fit Analyser may be able to correct this, but the key is in recognising the whether
or not a Best Fit will work.

For example, if positive deviation can be seen on one side of the part, and negative
deviation on the other side (each of the same value), this suggests a slight translation.
Similarly, opposites around an axis indicate a rotation. If this sort of pattern can be seen,
a Best Fit will improve the results.
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Generating a Line of Best Fit

Because of the dependence on the skill of the user, a Free Form Alignment may need some
fine-tuning to generate a better alignment. PowerInspect contains a Best Fit optimisation
option, which allows you to generate a line of best fit between the probed points, and to
align the CAD model and the part more accurately.

& The BestFit Optimisation option should only be used on the Free Form alignment.
Attempts to use it on an alignment based on geometric data may cause a distortion
of the results. In addition, Best Fit optimisation should be used only once on each
Free Form inspection.

For this example a Best Fit optimisation is applied to the newly created surface inspection
group:

Select Up One Level —— | in the Sequence Tree to close the Surface Inspection Group.

From the Alignments E"r toolbar, select Best Fit k' . The Edit BestFit definition dialog

is displayed.
Name | BestFit 1
Qutput in repart [_]
Alignment |£ree Form Fit Alignment 1 7]
Optimized Alignment Free Form Fit Alignment 1
Fithing type | Best Fit - ignore tolerance band v
Tolerances used
(") Individual points
(®) Inspection groups
(") Spedfy tolerances 0.1 0.1
Max, Iterations | 50
Threshold | 52-006
Method | 1ranglation and Rotation v
Points
Available items ks Selected items Weights
Inspection Group 1
<
Frr
<<
ooty anc

This dialog allows you to Name the item, to specify the fitting Method, and to select
items to be used to calculate the best fit.

In the Method drop-down list, select Translation and Rotation.
Click to highlight Inspection Group 1 from the Available Items list, and select it using the
button.
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5 Click Apply, then OK. The Best Fit Analyser is displayed.

Previous step results Original parameters

Std. Dev. | 0.276 Std.Dev. | 0.276

Translation and Rotation

Calculation information

Maximum iteration Mean | -0.100 | RotX: | 0.000 | TraX: | 0.000 |

Threshold 5e-008 Std, dev. | 0.276 | RotY: | -0.000 | Tra¥: | 0.000 |

Use filter O | Reset | potz: 0000 | pz; 0000 |

0.4
03
0z
0.1
00
01
0.2
0.3
0.4
05
0.6

[ x|

b

A
= IF Delay Measure ‘ is selected, right-click on the Best Fit Icon ~ * in the
Inspection sequence and choose Play Item to start the Best Fit Analyser.

A graphical display of the current points’ deviation is given (green line) along with the
information used for the calculation of the Best Fit.

6 Leave the settings unchanged and select the Go Step! button.
The Best Fit Optimisation is applied to the data and the new deviation graph (red line)
fits closer to zero.

Previous step resulis Criginal parameters

Mean -0.100 Mean -0.100
Std.Dev. | 0.276 Std.Dev. | 0.276

Translation and Rotation

Caleculation information

Maximum iteration Mean | 0.000 | RotX : | 0.164 | Trax: 0.5 |

Threshold 5e-006 Std. dev. | 0.082 | RotY : | -0.092 | TraY: | 0.431 |

Use filter | [ Reset | potz:[ 90159 | paz;|0.020

04
03
nz
o1
0.0
01
0.2
0.3
0.4
0.5
0.6

1] 10
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7 Select OK to accept the optimisation.
The Best Fit has brought the results closer to zero, creating a more accurate alignment.

&  Some results may be anomalous and may need modification or further inspection.

Clicking the button will switch the view between original data with best fit and just
the best fit. The scale changes accordingly.

8 Re-open the Surface Inspection Group to verify that the deviation results have improved.

With the alignment created, and best fit applied, more surface inspection groups can now
be taken. Since all items are created with respect to the Best Fit, further best fitting is
not required. However, should the results of the alignment not be accurate, it may be
necessary to re-align the part.
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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.

For the purposes of this training course, the use of geometric data will be emphasised,
utilising the Geometry Explorer to find positional points in the CAD model.

Generating an RPS Alignment

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

Click { to create a New Document using the Wizard. In the wizard, select Measurement
with a single CAD Part and click Next.

Browse for Demoblock2008(CMM+Arm).dgk.
Leave the Offset and Tolerance settings unchanged, and select Next.

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

Click Finish.

Choosing the Geometric Elements

As with the previous methods, you must decide which geometric features will determine
the alignment. In this example, the part will be aligned using a series of probed circles,
each with their own locally probed plane. The centres of these circles will then be used
to determine the RPS alignment. The Geometry Explorer will be used to create these
circles.

The Geometry Explorer

The blank Geometry Explorer is shown below. As each feature is selected in the CAD view,
its details appear in the tab.

Features | Geometry Explorer

@ Geometry Explorer

B
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The Geometry Explorer can be used in two ways: as a measuring device, providing CAD
nominals for geometric alignments; and as a selection tool, selecting the geometric items

you want to probe.

A ===
&  The Geometry Explorer and Features tabs can be hidden by toggling | == | at the
top of the Sequence Tree.
To select an item, select the Wireframe Checker I button in the Mouse Context toolbar,

then hold the cursor over the feature in the CAD model until its wireframe is highlighted
yellow, then left-click to select it.

The chosen item is highlighted in red, with its details displayed in the Geometry Explorer.

The details are displayed in the top portion of the explorer, and by moving down the
levels (using the # icon), you can view and copy specific values, like the Arc Centre Point

for example.

- Geometry Explorer

Geometry Explorer

-(+ Radius = 6.501
Centre paint

Start paint

End pairt

1. Normal

1. Oriertation
Angle = -360.000

[Probed Crcle v
- Linked to [Most suitable plane ']
7] o/

These values can then be used to determine CAD nominals for a Geometric PLP Alignment.
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In this chapter, the Geometry Explorer is used to select the geometric items to be probed.
The part is to be aligned using a series of probed circles, each with their own locally
probed plane. The circular holes are located at each corner of the part:

¢

1 Click to orientate the view so that all the circles can be seen.

Circle 3

‘ button.

=)

2 Select the Delay Measure

3 Select Wireframe Checker

4 Right-click in the CAD view and select Wireframe from the context menu.
Surface 49 General

Tolerances...
Surface

*  Wireframe
Simple Wireframe
Points
GD&T

Rezet

5 Move the cursor over circle 1. When it is highlighted in yellow, click to select it. The colour
changes to red.

6 In the Linked to drop-down list of the Geometry Explorer, select Most suitable plane.

& == '1
) Likedto [ Most suitable plane -

| o4

7 Click v ‘to accept the feature.
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&

& If an individual plane (or the correct plane) is not assigned to a feature, you can
create a new plane by selecting New Probed Plane before accepting the feature.

Most suitable plane

Mogt suitable plane

| i New Independent Plane
" Machine Datum::Plane Z ($0%)
ECS (CAD Datum)::Plane Z (X0}

PowerlInspect creates a Plane and Circle to be probed. This can be seen in the second
portion of the Geometry Explorer and in the inspection sequence.

Sequence Tree |CAD | Maching
’,_,) Geometric Group 1 v] :

©

Y
&  The crosses % next to the Geometric Items indicate that the items are not yet
measured.

In the CAD View the created Local Plane and Circle can be seen.

8 Repeat this process for the other two circles.

Sequence Ties W|w

5 Geametas Grosp | = § 7 =
W Pt
b :f-‘.l Carcin
W Planel
£
L} Crcle 2
3 i *luu-:l
; \; (o]
+ B

The Sequence Tree displays the six items (three Planes and three Circles), which can also
be seen in the CAD View. When the part is securely fixed to the CMM bed, these items
are ready to be probed.
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Right-click any item in the inspection sequence and select Play All from the context menu.
i 1

|
Alternatively, click the Play All !_.| button on the Main toolbar.
As with the Geometric PLP alignment, the first Feature Probing dialog appears asking

you to take a minimum number of points to define that feature.

. Pemenfeuepobng B

Plane 1 s 0.000| & |

Take a minimum of 3 points to define the plane.

Try to distribute the points evenly on the plane.

For help, press F1

10 Probe three points around the Plane shown on the screen.

KL/ ROBE| o

Plane 1 s 2.001| « ||
X Y Zz
0.000 0.000 -44.410
| J K

0.00000, 0.00000, 1.00000
Flatness Max Dev
0.000 0.000

For help, press F1

i ’|
11 When the points have been probed, click |_| The next item is displayed.
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12 Continue the probing process until all items have been probed, making sure to probe
them in the order that they are shown.

When all the items have been probed, the inspection sequence is updated.

Sequence Tree |CAD | Machinge

l '» Geometric Group 1 v] /”
& @ 5 Planel
[ O Circlel
[ 3 E Plane 2
[ O Circle 2
[ @ % Plane 3
Bl O Circle 3

)

a
& Ifthe probed items can’t be seen, click ¥ ™ to resize the screen to fit, because
the items may lie some distance away at this stage.

&

Generating an RPS Alignment

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

¢

|
1 Click '___| to close Geometric Group 1.

12

2 From the Alignments |

i
L| toolbar in the Item toolbar, select the RPS Alignment button

=
|Té'_| The RPS Alignment Definition dialog is displayed.
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The items used for the alignment are selected in the drop-down menu @ After an item

is chosen, other items can be added using the button.

Mame

Local Datum

Reference Point

X [ o000 ¥ | 0000z | 0.000 |
Rotations RX | 0.000 | RY | -0.000 | RZ | 0.000 |
[ Edit Datum. .. |
Lock
Offset
xfa |yhb | z/c
|P|ar|e 1 w | |Lodc Position Y]

Lodk LIK

| 0.00000 | 0.00000 1,00000

3

first position from the pull-down menu.
4

2::Centre to specify the second position.
5 Repeat the process for Circle 3::Centre.

Name

| RPS alignment 1

Local Datum

Leave the Name and Local Datum unchanged, and select Circle 1:: Centre to specify the

Select the icon, to display a new drop-down menu. From the new menu, select Circle

Reference Point p.ooo | v |

.00z |

0.000 |

Rotations 0.000| RY |

0.000 | RZ |

0,000 |

Edit Datum. ..

Lock

Offset

| Cirde 1::Centre

56.490 | 22.640 | 0.000 |

7

|Cirde 2::Centre

80.001 | 95.000 | 0.000 |

Cirde 3::Centre

225.000 |

12.000 | -10.000 |

L] ]

0.000
| 0.000
0,000

[use transformed data
[l outputin report

i

Standard Deviation | 0.029

& The check boxes allow you to lock and unlock axes relative to particular items. This
enables you to create a 3-2-1 alignment.

6 Click Apply and then OK.

If all check boxes are selected, the RPS alignment is over constrained and behaves

similar to a best fit.
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Powerlnspect aligns the probed positions to the CAD points given, satisfying X, Y and Z
coordinates.

The CAD View is updated, with the Probed Items having been aligned to the CAD Data. All
the criteria for the RPS Alignment have now been satisfied, and the alignment can be
seen in the inspection sequence.

Sequence Tree |CAD | Maching
’dﬂ Definition ']

i a Z Machine Datum

F— Z PCS (CAD Daturn)

» -

To check the alignment has worked, choose a variety of views and zoom into the aligned
items to see if they match up.

»

For example, in this picture, a view looking down the Z-axis .~ zoomed into one
corner, the alignment can clearly be seen.

To test the alignment is correct, move the probe around key points on the part and check
the Graphics Window to see if the representation of the probe is in the same place.

If the alignment is correct, Inspection Groups can then be produced. Inspection will be
discussed in the next chapter.
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Best Fit From Points Alignment

The Best Fit From Points alignment k' can be used to align from three or more points
for which the CAD coordinates are known. Powerlnspect uses these points that have been
probed as geometric items to carry out a best fit to the rest of the CAD data. This method
allows you to modify the alignment later, if necessary, by amending the details of the
geometric items.

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. This
method is shown below.

& A Best Fit alignment can produce the same results as a Three Spheres alignment if
three 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

Click / to create a New Document using the Wizard. In the Wizard, select Measurement
with a single CAD part and click Next.

Browse for Demoblock2008(CMM+Arm).dgk and open the file.

Leave the offsets and tolerances unchanged, and click Next. The Variables page is
displayed.

Browse for an HTML Report Template. The report variables are displayed.
Click Finish.
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Choosing the Geometric Iltems

As with the previous methods, you must decide which geometric items will determine the
alignment. In this example, the part is to be aligned using a series of probed circles, each
with their own locally probed plane. The centres of these Circles are then used to

determine the Best Fit points.

As in the previous example, the Geometry Explorer is used in conjunction with the

la]

Wireframe Checker !~/ /to select the items.

Circle 2

|i;-!
| i |
Click !_E.l to orientate the view so that all the circles can be seen.

[
Select Delay Measure '_|

=

Select Wireframe Checker
Right-click in the CAD view and select Wireframe from the context menu.

Select the top wireframe of Circle 1.

In the Geometry Explorer, select Most suitable plane in the Linked to drop-down list.

| [Probed Circle -]
i Linked to [I‘u'lost suitable plane ']

’ ’ i
|
Click |__.| to accept the feature.

=Y

& If an individual plane (or the correct plane) is not assigned to a feature, you can

create a new plane by selecting New Probed Plane before accepting the feature.

Linked to |m§£ﬂﬁﬁme v.i

Mogt suitable plane
New Independent Plane
~ Machine Datum::Plane Z (¥07)

PCS [CAD Datum)::Plane Z (X(O) |
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Powerlnspect creates a plane and circle to be probed. This can be seen in the Geometry
Explorer and in the Sequence Tree.

Sequence Tree |CAD | Machine
l _» Geometric Group 1 v]

------- 3 % @ Planel

------- O Circlel

Lo

&  The exclamation marks ® next to the Geometric Items indicate that they are not yet
measured.

Looking at the CAD View, the created Local Plane and Circle can also be seen.

8 Repeat the selection process for Circle 2.

9 Select the Circle 3 wireframe. In the Geometry Explorer, change the Circle option to Single

Point Circle before clicking b

| | Single Point Circle -]
LL Probed Circle
Laser-scanned Circle
Single Point Circle

Poirt 1 * v ﬂ

The Sequence Tree and the CAD view display the six items (three Planes, two Circles and

a Point). With the part securely fixed to the CMM bed, these items are now ready to be
probed.

10 Right-click any item in the inspection sequence and select Play All from the context menu.

Alternatively, click the Play All || button from the Main toolbar.

11 Probe all features as directed.
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Generating a Best Fit From Points Alignment

4

‘ to close Geometric Group 1.
|7

button. Point 1/3 is displayed.

1 Select ‘

2 From the Alignments toolbar, in the Item toolbar, select the Best Fit From Points

@

e

Alignment

Name | Best Fit From Points 1

MNumber of Points 3

Foint 1/3 EEIRI

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

| Cirde 1::Centre

Load Nominal >

[1Hard Paint

["1Use Transformed Data

|:| Output in report
Automatically use feature nominals

3 Select Circle 1: Centre from the drop-down list.
You can type the X, Y and Z Coordinates for Circle 1: Centre. Alternatively, because the

nominal values have been extracted from the CAD model using Geometry Explorer,
you can enter them using the Load Nominal button.

4 Select Load Nominal to load in the nominal values for the circle centre.

Name | Best Fit From Points 1

Number of Points 3

Point 1/3 ESEIRI

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

|Cirde L::Centre

Load Mominal ==

["IHard Paint

[]use Transformed Data

|:| Output in report
Automatically use feature nominals

Autodesk Powerlnspect 2017

Copyright © Autodesk 41



© 0 N O O

/\ AUTODESK.

3. Alignments

“&  You can make the first point a hard point by selecting the Hard Point check box.
This means that PowerlInspect will match the geometric point to the CAD nominal
exactly rather than trying to best fit it with the other features. This option will not
be used in this example.

Select [®] to display Point 2/3.
Select Circle 2:Centre and then select Load Nominal.
Select [P to display Point 3/3.
Select Point 1:Centre and then select Load Nominal.

Select OK to create the Best Fit alignment.

“& A minimum of three points are required for the alignment. You can add more points
by selecting New .
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4. Datums

Datums (origins) are reference points on a part. Additional datums can be created within
an inspection sequence to reference features whose dimensional properties are relative
to the datum.

Before you create a datum, you will need an aligned part. Before starting the following
examples, load the Demoblock2008(CMM+Arm).dgk part and align it using the Geometric
PLP aligment, described in chapter 3.

Datum toolbar

The Datum toolbar is available from both the Item and Geometric toolbars.

$5955%

There are six methods for creating a datum in Powerlnspect:

h Create a datum.

h Create a datum by shifting the origin of an existing datum to explicit CAD
coordinates, or to a point feature.

Create a datum by rotating an existing datum around one of its axes by a specified

Q
3
s &
[0

Create a datum by aligning an axis of an existing datum to the vector of a specified

w
U@
g &

Create a datum by aligning an axis of an existing datum to the vector of a specified
2D item.

<

Create a datum by applying a transformation matrix to an existing datum.

Autodesk Powerlnspect 2017
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Creating a datum

1 Select the light bulb icon of the PCS (CAD Datum) in the Sequence Tree to display the
default datum @

@

2 Select Datum ‘s ‘from the Datum ‘ sr toolbar. The Datum dialog is displayed.

5 Mame | Datum 1 |

Visible

Coordinate System |pC5 (CAD Datum)
Reference Plane iPIar‘le 3

Reference Line |Lir1e 1

Reference Point |Cirde 1:Centre

Comment

| | oka&Repeat | | cancel ||

3 Complete the dialog as shown above and then select OK.

A new datum, Datum 1 @, is created at the centre of Circle 1.
The original datum, PCS @, is still shown.

Autodesk Powerlnspect 2017
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Creating a shifted datum

There are two methods you can use to create a shifted datum.

To explicitly define the datum position:

1 Choose Shifted datum ‘g ‘ from the Datums toolbar.

2 Enter the coordinates as shown in the dialog:

% MName | Datum 2 |

Visible

Coordinate System |pcs (CAD Datum)

New Origin

Method |Expliicitly defined

Coordinate Type |Cartesian

80 |r|'||'|'| Yl 55 ||‘|1I'I1 Zl

Datum |pcs (CAD Datum)
Machine Datum

Comment

3 Select OK to create the new Datum. Datum 2 is shown in the CAD view.
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To base the datum position on a feature

Choose Shifted datum ‘!a ‘ from the Datums toolbar.

2 Select Based on feature from the Method drop-down list.
3 Select Circle 2::Centre as the feature.

% MName | Datum 3 |

Visible

Coordinate System |p(35 (CAD Datum)

Method |Eased on feature

|Cirde 2::Centre

Datum  pCs (CAD Datum)

Comment

| | OK & Repeat | | Cancel | | Help

Ensure PCS (CAD Datum) is selected as the Datum required to shift.

4 Select OK to create a new datum.

All datums created are shown in the Sequence Tree:

......... 9 Z Machine Datum

......... ?ﬂi PCS (CAD Datum)
[ Jf‘ Geometric Group 1

......... 9 lf_&? Geometric PLP Alignment 1

"

......... ‘:' Datum 1
- s

......... 9 Datum 2
- "

......... % Datum 3

| |

Autodesk Powerlnspect 2017
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Creating a user-defined Datum

Use the user-defined datum button to create a datum by applying a transformation matrix
to an existing datum.

To create a user-defined datum

1 Click g ‘ on the Datum flyout. The User-defined Datum dialog is displayed.

‘ﬁx Mame | |

Visible

Datum | machine Datum d |

Rotation

Test...

Save...

Load...

From Alignment...

[ Jinvert matrix

Comment

| | ok&Repeat | | cancel | |

2 In the Datum drop-down list, select the datum to which you want to apply the
transformation.

Alternatively, click to select a datum from the CAD view using the cursor.

3 Select Datum 2 and click Translation. The Translation dialog is displayed.

Autodesk Powerlnspect 2017
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4 In the X box, enter -80 and click OK. The User-defined Datum dialog is updated.

% Mame | Datum 4 |

Visible

Datum | patym 2 v[®
Rotation D_h' Translation

¥=-80,0000 Y= 0.0000 Z= 0,0000

Test...

Save...

Load...

From Alignment...

D Invert matrix

Comment

| | OK&Repeat | = Cancel

5 Click Apply, then OK to close the dialog. A new datum @ has be created on the CAD
model at the specified translation from Datum 2 @

Autodesk Powerlnspect 2017
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Using Datums as local coordinate systems

Datums can be specified as the local coordinate system for individual inspection groups,
section groups, point cloud groups, and point clouds using the Coordinate system list in
each item’s definition dialog. This enables you to create reports where points are
measured relative to any point on the part.

MName | j
. jﬁ | In;Pechon GrouE 1 )
2 Visible
Outputin report
Repeat CAD view on each page |:|

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

Coordinate System

Coordinate System|| <Active Alignment>

<Active Alignment>
PCS (CAD Datum)
Geometric PLP Alignment 1

Default Tolerances

Lowe Tol High Tol

[«a2 |EE}

Option

Minimum Points | g Auto-accept enabled [

Point Names

Label Counter
| sP- | 1 Q Update existing points []

Comment |

When the Coordinate system of a group is changed from a datum, it has the following
effects:

= Nominal target points move on the CAD model. This may cause them to become
invalid when you change the definition of the datum, or when you change measures.

= Measured points remain in the same place on the CAD model, but are reported using
the new coordinate system.

= For section groups, coordinates are reported in the new coordinate system.
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5. Inspections

This chapter describes the main inspection techniques available in PowerInspect. After
creating a suitable alignment, the part can be inspected against the CAD data. This
measures the accuracy of the part and highlights any errors (deviations outside the
specified tolerances), assuming the CAD data is correct.

The tolerance values, which are used by inspection groups, can be changed globally
(though the use of the Start-up Wizard, or Measures > Parameters menu option), or
individually in each inspection group.

Surface Inspection Group — Points on the fly

Select Measurement with a single CAD part and click Next.

Click New and browse to DemoBlock2008(CMM+Arm).dgk.

Leave the offsets and tolerances unchanged, and click Next. The Variables page is
displayed.

Click New Document Wizard to open the New Inspection Session wizard.

Browse for an HTML Report Template. The report variables are displayed.
Click Finish.

Create an alignment using one of the previously learnt methods.

The new session is now ready for inspection.
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Deselect the light bulb for Geometric Group 1 4 "% This removes the contents of the
group from the CAD View, making it less cluttered when taking the surface inspection.

Jaﬁil...

= |
Click the Surface Inspection Group ! ﬁjr and then select On the fly Surface Points | =

Name fnspecﬁon Group 1

=
o2/
i

visible
Qutput in report
Repeat CAD view on each page |:|

Page 1 |Page 2 | Point ;Sources{ﬂj |
Coordinate System
Coordinate System | 2active Alignment: W
Update existing paints [
Default Tolerances
Low Tol High Tol Update existing points [_]
-0.2 0.2

Option

Minimum Paints | g : Auto-accept enabled [

Point Names

Label Counter Inr.
5p- 1 Update existing paints [

Comment

With this dialog, you can determine the name of the group, choose whether to take
surface points, edge points, or hem edge points, and choose whether to take points on
the fly or guided points. You can also specify the minimum number of points to be taken,
as well as setting counter values, labels and adding comments.

This dialog also allows you to change the local offsets and tolerances for the group; to
specify whether the group is included in the Report; to rename the points in the group;
and to change the point counter and its increments.

In this example, the dialog is used to create a group in which points are taken on the fly.

Select the Output in Report check box, leave the other settings unchanged, and then click
OK.
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If Delay Measure is selected, you can display the Surface points on the fly dialog by.

T []

= right-clicking the inspection group ® = ° icon in the Sequence Tree and selecting
Play Item from the context menu.
or
>
= selecting the inspection group in the Sequence Tree and clicking Play Item on

the Main toolbar

The Surface points on the fly dialog is displayed. A minimum number of points (set in
the Surface Inspection Group dialog - in this case 6) need to be taken to satisfy the
inspection.

As the points are probed the Surface Points on the Fly dialog displays the deviation of
the measured points. These are displayed in all three axes, dX, dY and dZ, as well as a
resultant deviation, dL.

[Inspection Group 1]- Surface points on the fly

K< [Qv % o

This dialog has similar options to that of the Feature Probing dialog with addition of a

"l
Suspend Recording | =

them.

button, which allows you to see the points without recording

e
There is also has a Parameters 4‘9“‘} button. Click this button to display the Measure
Parameters dialog, which contains a summary of the parameters used for inspection
points and guided points (such as proximity criteria, which may need to be increased if
points are not registering).

Measure Parameters ?

Inspection Point | Guided Single Point
Surface Point
Proximity Criteria ' 0.500|
Maximum distance for guided points 0.500
Maximum distance to cutting plane 0.800
Edge points
Proximity Criteria 0.800
[[]single point measurement
] Use pre-touch with rigid cylindrical probes
Cylindrical probe active length 20.000
Guided paint calculation parameters
Tolerance for precise points 0.700
Research Length 100.000

[[]5ave as defauit parameters

Autodesk Powerlnspect 2017
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Probe any number of points on the part surface, making sure to satisfy at least the
minimum number of points set in the Surface Inspection Group dialog.

When you have taken enough points, click i v

Select the Report tab to view the surface inspection group results. All the items chosen
to be output to the report are displayed; scroll down the report to view the inspection
group results.

& To export the report so that it can be viewed in a web browser,

i
click Export Report 20 on the Main toolbar, and save the report as Report.mht.

The results can also be viewed from within the CAD View and the Sequence Tree. To view
the points that have been taken, select Inspection Group 1 in the Sequence Tree and
o |

click the Open Group v button, or select Open Group from the right-click popup menu.

= Using the # button to open the group displays the points in the Sequence Tree,
but does not display the statistical data in the Print Preview. To view this, the group
must be opened.

“&  When the group is open, the points can be individually highlighted, deleted or
modified (For further details, see Chapter 9 Modifying Elements). Double-click on a
point to open the Guided Point dialog which displays its position, deviations and so
on.
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8 By default, an open group is sorted by the number label of the points taken (SP-1, SP2,
SP3, etc....). Right-click anywhere inside the group and select Sort by Deviation from the
popup menu.

Sequence Tree | CAD

¥ Inspection Group 1 v

ﬁ s

o
J
_,J-

= !

T B =
il mlh cath imth R

i
L&

B
L

ﬂ'.'

& =
ok
4
&
o
o
@k

SP-1 (Deviation :
SP-2 (Deviation :
5P-3 (Deviation ; -0
5P-4 (Deviation :

5P-5 (Deviation :

SP-6 (Deviation :

SP-7 (Deviation :

-0.054)

-0.237)

174)
0.295)
0.439)
0.369)

0.407)

This sorts the points by the amount by which they deviate from zero, starting at the
lowest and working up to the highest deviations.

Autodesk Powerlnspect 2017

Sequence Tree | CAD

# Inspection Group 1 v

{F !

@ © € © ¢ & ¢ @

L)

18

L)

400 48 48 48 4 W el el e

i i i
L&l L M

L8

L)

SP-2 (Deviation :

5P-35 (Deviation :
SP-34 (Deviation :

5P-26 (Deviation :

SP-3 (Deviation :

5P-34 (Deviation :
SP-32 (Deviation :

SP-40 (Deviation :

-0.237)

-0.227)
-0.212)

-0.180)

-0.174)

-0.146)
-0.143)

-0.139)
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Surface Inspection Group — Edge Points

You can use Powerlnspect to inspect edge points.

Click f to create a New Document using the Wizard. In the wizard, select Measurement
with a single CAD part, and click Next.

Browse for Demoblock2008(CMM+Arm).dgk and click Finish to open the file.

Create an alignment, using one of the previously learned methods.

Click the Surface Inspection Group ‘ ﬁr

Click Delay Measure

and then select On the fly Edge Points@.

Name | Inspection Group 1 |

Visible
Output in report
Repeat CAD view on each page [

Coordinate System

Coordinate System i <Active Alignmentz v ;

Update existing paints [_]

Default Tolerances

Low Tal High Tal Update existing points ||
[0.2 [02

Option

Minimum Points | 5 ,r_$j| Auto-accept enabled [
=]

Paint Names

Counter Incr.
| 1| | 1] Update existing paints [

Comment |

Ensure Output in Report is selected, leave the other settings unchanged, and then click
OK.

Select the Surface Inspection Group icon that has now been added to the Sequence

Tree and click Play Item |,
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For help, press F1 0

The Edge Points On the Fly dialog is displayed. A minimum number of points (in this
case 6) must be taken to satisfy the inspection. This number can be defined on the
Surface Inspection Group dialog.

Using this method, Powerlnspect requires two probed points to define the edge to be
inspected.

8 Probe a point on the surface near the edge you want to inspect.

PowerlInspect displays a yellow mark to represent the point and a yellow triangle marker
to indicate where the second point must be probed.

The co-ordinates of the edge point are displayed on the left of the dialog.

9 Probe the edge indicated by the marker to record the edge point.

Autodesk Powerlnspect 2017
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& The point must be probed precisely. The proximity criteria can be changed by

&

selecting Parameters | from the Edge Points on the Fly dialog.

When the point is probed, the deviation is indicated on the right of the dialog.

k=2 .BU0

10 Repeat the process above to take five further edge points.

i i
11 When probing is complete, click |£|
PowerlInspect displays the edge points on the model as triangles. The colour scheme used
by the triangles to represent the deviation is the same as that used for Confetti. You can
customise the display by displaying labels, for example.

Autodesk Powerlnspect 2017
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Edge points - Single point option

Use the single point option to create edge points using one touch. This method is faster,
but potentially less accurate.

1 Follow points 1 to 8 in the Edge Points On The Fly section.

|

2 Click Parameters

on the Edge Points On the Fly dialog.

3 Select Single point measurement.

—
G

Inspection Point | Guided Single Point |

Surface Point

Proximity Criteria

Maximum distance for guided points
Maximum distance to cutting plane
Edge points

Proximity Criteria

Single point measurement I

[[]Use pre-touch with rigid cylindrical probes
Cylindrical probe active length

Guided point calculation parameters
Tolerance for precise points

Research Length

[]5ave as default parameters

4 Click OK.

5 Probe a point on the surface near the edge you want to inspect. A triangle is displayed to
show that the point has been recorded.

The deviation of each point is displayed on the right-hand side of the Edge Points On
the Fly dialog as it is probed.

Autodesk Powerlnspect 2017
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[Inspection Group 1] - Edge Points On the Fly

KLV > G

Probe a point on the edge 3

6 Continue probing the edge until you have taken the required number of points.

7 When probing is complete, click v .

&  powerlnspect displays the edge points on the model as triangles. The display can
be customized by displaying labels, for example. The triangles represent the
deviation using the same colour scheme as Confetti.
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Surface Inspection Group — Hem Edge Points

The Surface Inspection Group dialog contains a Hem edge points option that enables you

to measure a rounded edge on a part.

To create a surface inspection group to measure a hem edge.

&,

1 Click the Surface Inspection Group

and then select On the fly Edge Points@.

2 Click Page 2 and the folllowing dialog box is displayed below:

Mame i Inspection Group 2

-4

Page 1| Page 2

Visible
Qutput in report
Repeat CAD view on each page ||

Default Offset

Surface Edge

[o [a

Custom Levels

[[JUse custom levels Levels...

Edge Point Type

Update existing points [

Update existing paints [_|

() Edge (®)Hem edge

Radius D

Comment |

3 Select Hem edge points, and enter the radius of the edge @ and the thickness of the

surface in the Surface Offset box.
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&  If the surface is to be probed from the top, enter the surface offset as a positive
value. If the surface is to be probed from the bottom, enter the surface offset as
a negative value.

4 Complete the dialog and click OK to save your changes.
5 The nominal position of the hem edge is calculated as the sum of the Radius and the
Surface offset @

Probing the Hem Edge

For each hem edge point measurement you want to make, you must probe two points:

= The first point G) must be located on the nearest surface of the CAD model. This sets
the nominal plane and direction used to calculate the position of the hem edge point.

= The second point @ must be located on the edge itself. It iz:srojected on the nominal
plane 3) to determine the actual position of the hem edge 4.

Powerlnspect then uses the projection and the hem-edge nominal position @ to calculate
the deviation parallel to the nominal plane, and perpendicular to the nominal edge

direction @
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Surface Inspection Group — Guided Points

There are a number of ways to create a surface inspection from guided or targeted points.
Guided points can be used to check the accuracy of a feature for which the CAD
coordinates are known.

Using the Dynamic Points Editor

1 Select /ﬁk‘ to create a New Document using the Wizard. In the wizard, select
Measurement with a single CAD part, and then click Next.

2 Browse for Demoblock2008(CMM+Arm).dgk and click Finish to open the file.

3 Create an alignment using one of the previously learnt methods.

. T
“&  The cursor changes to a target sight in the CAD view. This allows you to
select the points on the CAD surface that are to be inspected as guided points.

from the Mouse Context toolbar.

4 Select the Dynamic Points Editor

Points are created by double-clicking on the surface of the CAD model.

5 Create a number of target points on the model as shown below.

6 From the Dynamic Points Editor toolbar, click Create a Guided Surface Inspection Group

?iﬁ
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The points are added to a surface inspection group in the Sequence Tree.
Sequence Tree | CAD

%4 Inspection Group 1 v | 4 | Ir__-_i
Q}:-ff D51

Jlg‘x

el DS 2
DS 3

| D54

7 Select Play Item from the Main toolbar. Powerlnspect switches to full-screen
measure mode, and the first dynamic point to be probed is identified by the target icon

“. As you probe each point, the target moves to display the next point in the
inspection sequence.

& As you move the probe, a green bar at the bottom of the Guided Points dialog
indicates its proximity to the target.

Only points that are within proximity criteria specified in the Measure Parameters

dialog are accepted. To view or modify these parameters, click . .

8 Probe all points in the order indicated.
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9 Check the results in the Report tab.

| Inspection Group 1 |
Datum - Geometric PLP Alignment 1
Name Offset|Lo.Tol.| HLTol X Y I dX dy df DL
D51 0.000( -0.100] Q.10 61073 2.801 0,000 0.000 0.000 0.015] ©0.015
D52 0.000] -0.100] 0.100] 115.964] 81009 o.000] o0.000] o.000] -0.028] -0.028
D53 0.000( <0.100] 0.100] 118.603 11.753 0,000 0.000 0.000 0.048| 0.048
DS 4 0.000] -0.100] 0.100] 31.768] 11928] -12361] 0.000] 0.131] -0.228] -0.263|
0.119
0,052 r—— .
— = A F ;
0.015% 4 R ol DS 3 \ DS 4|
-0.081
0,148
9,215
0.281
[Humber of points 4
Out of tolerance 1
Performance 75%
Mean =0.057
Std. Deviation 0.122
Max. Value 0.048
Min. Value -0.263
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Manually Entering Points

You may need to control exactly where points are positioned on a part. This can be
accomplished using the Guided Point dialog to manually input coordinates or edit existing
coordinates. An advantage of this method is that you can ensure repeatability.

‘ is selected.

1 Ensure Delay Measure ‘

B,
.$..

ﬁ Guided Surface Points Click OK.

2 Click to open the Surface Inspection Group dialog.

3 Select

Name | Inspection Group 1

b

Page 1 |Page 2|

Visible
Output in report
Repeat CAD view on each page D

Coordinate System

Coordinate System | <Active Alignment: v i

Default Tolerances
Low Tal High Tal
|02 |0.2 [£] [ Reset |

Option

Minimum Paints | =
s &
Point Names

Label Counter
E

Update existing points ||

Update existing paints [_]

Auto-accept enabled [

Update existing paints [_]

Comment

2
4 Click to open the empty Surface Inspection group.
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&

5 Click . The Guided Point dialog is displayed.

Target Point
Transformation

|Report coord System

Calculation Options

Direction Transformation

|Free ZjClear Z+ W | |Report coord ¢ v|

(®) Accurate coordinate
Tolerance [0.7
() Project point along direction
Search vector length |_1ou—|

D

| sP-1

Parameters
Surface Offset

Higher Tolerance
Lower Tolerance

Calculated Target Point

% IZI System Coord
[0 ]

R k
Y (®) Repor

_0

Exit | Free Z/Clear Z-

Surface ID H-15-1

| Calculate Mow

Inverse exit vector side

| | Cancel

This dialog allows you to modify existing points or enter new coordinates to create points.

6 Enter the following co-ordinates in the Target Point area: X10,Y 15, Z 0.

7 Select the Accurate coordinate option.

B,
& The option Project point along direction can be used to project points (approximate
values known) onto the surface in the direction defined.

coordinates.

Direction

IFree Z/Clear Z+ vl

8 Click Calculate Now then click OK. The point is positioned on the surface at the specified

9 Repeat the process two more times and enter the following coordinates :
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= X 55,Y 80, Z 0 Click Calculate Now & X 60, Y 0, Z -10 and select the direction
Direction

Free Y/ Clear Y- - .
Click Calculate Now.

T
10 Select Play All from the Main toolbar.

11 Probe the points in sequence order.

12 Check the measurement results in the Report tab.

Inspection Group 1

Datum - Geometric PLP Alignment 1

Name Offset Lo.Tol. Hi.Tol. X Y Z dx dy dz DL
DS1 0.000 -0.200 0.200 9.708 15.366 0.000 -0.000 -0.000 0.000 0.000
DS 2 0.000 -0.200 0.200 54.868 8§0.350 0.000 0.000 0.000 0.000 0.000
DS 3 0.000 -0.200 0.200 59.872 0.000 -9.833 0.000 0.002 0.000 -0.002
0.220 L
0.147 L
0.073 L
0.000 - -
o
-D.Dﬁf.l Ds 2 DS 3
-0.147 1
-0.220
Number of points 3
Out of tolerance 0 > i3
Performance 100% Tk
T10.3
Mean -0.001 1T +0.2
Std. Deviation 0.001 +0.1
B e e e e PR I e S e e B 0.0
[Max. value 0.000 22 CECEEC 2822228282228 s
= o A R R I R = = = I I I = = O R O A = =T ==
|M|n.VaIue -0.002 0008 0000000000000 000000000000ag
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Introduction to Section Inspections

You may want to perform an inspection of a cross-section across a part. PowerInspect
allows you to create section lines, in any direction, along a surface. These sections can
then be probed to inspect the deviation of that surface, in relation to the CAD data.

Preparing a session for section inspection

)

V)
Select '_| to create a New Document using the Wizard. In the wizard, select Measurement
with a single CAD part, and click Next.

Browse for Demoblock2008(CMM+Arm).dgk and click Finish to open the file.

Create an alignment using one of the previously learnt methods.
E IF you already have a session open, this can be used for the section inspection
without the need to start a new session.

At this stage, with the CMM aligned to the CAD data, you would manipulate the view to
choose where to take the section. However, for the purposes of this exercise, a section
is going to be taken in the X plane (in the face of XZ) at a distance of X=200.

X 150
X 250

X 200

Generating a Section Inspection

To inspect a sectional area you must define the section to be probed.

From the Item toolbar click Section Group ‘

Select Delay Measure

Autodesk Powerlnspect 2017
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The Section dialog box is displayed as shown below.

T,

Section ? X

W Mame ‘ Section Group 1 |

Visible
Output in report

Page 1 Page 2 Report PointSources(d)

Coordinate System
Coordinate System ‘ <Active Alignment> v |
Update existing points [
Cut Plane
Plane Coordinate
Pick plane
Point Names
Label Counter Inar. Update existing paints [
5 [ [ 1
Option
Minimum Paints g % Buto-accept enabled [
Comment
® | cocd

= I you click the Transform button, you can input a Rotation or Translation of the

Section Line.

In the Cut plane area, set the Plane to X, and enter a Coordinate distance of 200.

Leave the other settings unchanged, and click OK. The section line is displayed in the

CAD View, and a section group is displayed in the Sequence Tree.

Sequence Tree |CAD

|§ Definition

9

=

5 Enn

"y

--------- 9 Z Machine Datum
......... ]4 PCS (CAD Datum)

e ?fi\u-? Geometric Group 1

Geornetric PLP Alignment 1

B! section Group 1X 200000
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When a section group is created, a new Section Group tab appears below the graphics

window A Section Group1X 200000 /° geact this tab to open the Section view.

—

& You can reorient the view by pressing the arrow keys on the keyboard (for mirror
moves) and by pressing Page Up (anti-clockwise) and Page Down (clockwise) keys
for 5-degree rotations.

Using the Shift key in conjunction with the Page Up and Page Down rotates the view
by 90 degrees.

With the part securely fixed to the CMM bed and aligned, the Section Group is now
ready to be probed.

Orientate the view so that the section may be easily taken (for example, down the Z
Axis).

o
Click the Section Group to highlight it in the Sequence Tree, and click Play Item |
PowerlInspect enters full screen measure mode, and the Section Inspection dialog is
displayed.

The Section Inspection dialog displays information about each point as you probe along
the section line.

It is up to you to aim the probe along the section line and probe any number of points to
measure that section. This can be done easily if your CMM has lockable axes, however if
this is not available, then PowerInspect has some useful tools to help.

[Section Group 1]- Section Inspection

o it
@ ¢ x e |
L o

Section Group 1 X 200.000

In the Full Screen Options toolbar on the right of the screen, click the Tracking Box
button.
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The Tracking Box is displayed, allowing you to see a numerical representation of the
probe position. Because the part is aligned, the tracking can be set to the CAD
Coordinates to monitor the X=200 value.

8 In the drop-down list of the Tracking Box, select CAD Co-ordinates.
You can now use the Tracking Box to check the probe position is as close to X=200 as

possible.

V]

CMM Co-ordinates W

X 74 _054

Y 8.041
214 .631

However, to keep the probe at X=200 can prove very difficult if the axes cannot be
locked, so you must specify a wider range (around X=200) in which to obtain probed
positions.

-l
9 In the Section Inspection dialog, click the Measure Parameters '_| button.
10 Select the Inspection Point tab at the top of the dialog.

Inspection Point | Guided Single Point |
Surface Point
Proximity Criteria 5

L———Q This dialog allows you to increase or decrease the search parameters for inspection
points for both Surfaces and Edges.

Since this is a surface inspection, changes will only be made to the Surface Points.

11 Change the Proximity Criteria, and the Maximum distance for guided points to the same
value (in this example, the value is 5).

Inspection Pont | Guided Single Point |

Surface Point
Proximity Criteria &

Maximum distance for guided points 5

Maximum distance to cutting plane 0,800
Edge points :
Proximity Criteria 0.'80.0.

|:| Single point measurement
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[

I@ PowerInspect will now allow points to be probed for the X=200 line at a minimum
of X=195 and a maximum of X=205.

12 Probe along the X=200 line as accurately as possible.

13 When you have probed all the required points, click ‘:IU

When the section group is opened, the points are displayed in the Sequence Tree each
with their corresponding deviation as shown below.

Autodesk Powerlnspect 2017

Sequence Tree | CAD

E‘ PCS (CAD Datum)

Geometric Group 1
7 &0 v

|§Deﬁ1'rljon v| i f .

E_‘T—r Geometric PLP Alignment 1
Pty

[ Section Group 1 X 200.000

......... = E’f 51 (Deviation :
......... - E’f 52 (Deviation :
......... ® Ef,- S3 (Deviation :
......... ® E:‘,- 54 (Deviation :
......... ® E’f 55 (Deviation :
......... ® Ej 56 (Deviation :
......... ® Ef,- S7 (Deviation :
......... ® Eﬂf 58 (Deviation :

0.459)
0.295)
0.198)

0.005)

-0.255)

-0.083)

0.144)

0.241)

Copyright © Autodesk

23



{\ AUTODESK.

5. Inspections

Section View

1 Select the Section Group tab to open the Section View.

=

The above Section View is shown with the deviations as vectors. You can choose

whether to display the results as Vectors ®, Pins ® or Linked Pins @ using the
Section View toolbar.

2 Click Print Preview

L — O

i 4—0©

to view how the printed output would appear.

16:30.07 Section Group 1 plp notes.pwi

N

16:30:07 Section Group 1 Master part
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Geometric Feature Inspection (using Wireframe Checker)

)
The Wireframe Checker "—— “| button allows you to pick geometric features directly from
a model in the CAD view. The details of the feature you select are automatically shown
in the Inspect dialog for that feature. The Wireframe Checker works in conjunction with

the Geometry Explorer tab.
The Wireframe Checker has the following picking modes.

Surface 49 General
0K

Telerances...
Surface

*  Wireframe
Simple Wireframe
Points

GD&T

Reset

To change the picking mode, right-click an empty area of the graphics window and select
a picking mode from the popup menu. Select.

= Surface to pick a whole CAD surface. If the surface is part of a complex 3D-wireframe
entity, PowerInspect extracts the entity's details.

= Wireframe to pick a complex 2D-wireframe-entity, such as a slot. Powerlnspect
extracts the arc at each end and the line on each side and displays their details in the
Geometry Explorer tab. You can also use this mode to select arcs (circles).

= Simple Wireframe to pick a single component of a complex 2D-wireframe entity, such
as the arc at the end of a slot. You can also use this mode to select arcs (circles),
lines and points.

= Points to pick single points on the CAD wireframe. If you pick two points,
PowerlInspect constructs a line. If you pick three points, PowerInspect constructs an
arc. The point is very useful when the CAD has been drawn using trimmed entities
which can be difficult to select. For example a slot can be made up of two circles and
two tangent lines that are trimmed.

= GD&T (Geometric Dimensioning and Tolerancing) to pick GD&T items from the CAD
model.

&  GD&T mode applies only to models containing GD&T information, such as those
saved in CATIA and Unigraphics files.

When an item is selected from the CAD model, the Nominal data is displayed on
the Geometry Explorer tab. When you click v to accept an item, PowerInspect

creates a new item in the inspection sequence.
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Feature Inspection Example

1 Select | /#— ‘ to create a New Document using the Wizard. In the wizard, select Measurement
with a single CAD part, and click Next.

2 Browse for Demoblock2008(CMM+Arm).dgk and click Finish to open the file.

3 Create an alignment using one of the previously learnt methods.
Jj
5 Click the Activate sequence items

7 Right-click an empty space in the CAD view and select Surface from the local menu.

4 Click Delay Measure

button from the Geometry Explorer tab.

6 Click Wireframe Checker

Surface 49 General
oK

Tolerances
*  Surface

Wireframe

Sirnple Wireframe
Points
GD&T

Reset

8 Select the central cone feature on the CAD model, and click ‘_U‘ in the Geometry
Explorer tab.

The feature has been added to the Sequence Tree within a new Geometric group.
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{Sequence Tree Ic,o.[}|
|-'la Geometric Group 2 v ;
'{} Cone 1
® s
- " e

9 Select the Sphere feature on the CAD model, and then select ‘ v ‘ on the Geometry
Explorer tab.

10 Select the Cylinder feature on the CAD model and then select ‘ v ‘ on the Geometry
Explorer tab.

11 Right-click an empty space in the CAD view and change the picking mode to Wireframe.

12 Select the Slot feature. In the Linked to list of the Geometry Explorer tab, select New Probed

Plane and then select ‘_U‘
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The Sequence Tree lists all items you selected.

i Sequence Tree : CAD'|

[ @ Sphere 1

(>

- | Fx Cylinder 1

EJ-------@ £ Plane2

[ O Slot 1

TR “

13 In the Main toolbar, click Play All
14 Select the Report tab to check the results on the Report page.

| Geometric Group 2
Cone 1 (Datum - Geometric PLP Alignment Z)
Hi-Tol Lo-Tol Nominal Measured Deviation Error
Half Angle 0.100 -0, 100 26,563 26,253 -0.302 -0.202
Sphere 1 (Datum - Geometric PLP Alignment 2)
Hi-Tal Lo<Tol Nominal Measured Deviation Error
Diameter D.100 4. 100 24,000 24.127 0.127 0.027
X 0,100 40,100 107.000 106,962 -0.038 -]
Centre ¥ 0.100 3,100 95,000 94.901 -0.099
Z 0.100 <3, 100 0.000 0,005 -0.005
Cylinder 1 (Datum - Geometric PLP Alignment 2)
[ Hi-Tol [ LoTol [ HNominal [ Measured | Deviaton |  FError
Diameter | 0,100 | 0,100 | 10.000 | 10.051] 0.051]
Slot 1 (Datum - Geometric PLP Alignment 2)
Hi-Tol Lo-Tol Nominal Measured Deviation Error
X 2.100 . 100 0.000 0.101 0.101 0.001
Centre ¥ 0.100 0. 100 37.500 37.603 0.103 0.003
Z 0,100 40,100 -25.000 -24.979 0.021 S
Length 0.100 40,100 67.000 67.201 0.201 0.101
Width 0. 100 <), 100 12,000 12. 100 0.100 g
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Geometric feature display

In 5.9 Displaying data in the CAD view, various ways in which measurements can be
displayed in the CAD view are shown. The measurement data of geometric features can
also be displayed in a number of ways.

The Geometry Feature Display toolbar l M '/ 9‘ is available from the View Options
toolbar. This provides a tolerance-based visual representation of the points taken to
create the geometry.

The following options are available.

l — Deviation Lines
l/r — Connected deviation lines

’/ — Vector lines

o....

1 Select the CAD View tab and zoom into the cone feature.

2 Click Discs g on the Geometry Feature Display flyout.

The probe points used to calculate the cone feature are displayed as colour-coded discs
(green in this case, because all points are within tolerance).

3 Select the remaining three options to view the results.
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Combining measurements (Point sources)

The Point Sources tab is available in the definition dialog of geometric items, inspection
groups and section groups. It enables you to create a measured item using probed points
from other items in the inspection sequence. For example, you can use this feature to
create a cone by combining the probed points of circle items that measure different cross-
sections of the feature.

[i Name | C-yllndem ]
Use nominals Visible

Output in report
" page1 |  Pagez || PointSources(o) |
[

External Point Sources

To create a compound item.

1 Open the definition dialog of an unmeasured item.

2 Select the Point Sources tab.

3 In the Available sources list, select the items to be used to supply the probed points for
this item, then click to add them to the Selected sources list.

Mame C-yllnder1 ]

Use nominals Visible
Output in report

I"; 1 | I‘JE 7 | Point Sources(0) |

External Point Sources

Available Sources Selected Sources

Plane 1

Circle 1

Cirde 2

Inspection Group 1
Inspection Group 1
Cone 1

Sphere 1

Plane 2

Slot 1

Comment |

o [ e

4 Select OK to save your changes and close the dialog.
The below icon is displayed on the item’s entry in the inspection sequence to indicate that

it uses measurements from other items.
r -
; iﬁ Cylinder 1
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Simple Measures

Simple Measures provides a quick and easy method of creating Geometric PLP
alignments, and of measuring dimensions between features. With simple measures,
PowerlInspect automatically creates and plays all the items you need to make the
measurement, so you can access the measurement immediately.

To create a simple measure.

Click the Simple Measures button on the Item toolbar.

"% An alignment or CAD model is not necessary for Simple Measures.

i |

ILLEe o A
When Delay Measure | | is deselected, clicking Simple Measures connects
to the measuring device and displays the Simple Measures Wizard. This allows you to
quickly select the type of measurement required, and probe it immediately.

Alignments

Angle Between Features

e LA

Features

| @ @ J||@
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When Delay Measure ‘ ‘ is selected, clicking the Simple Measures button
displays the Simple Measures toolbar. The icons represent the same functions as
available from the wizard.

You can then create the same simple measure items by clicking the corresponding
buttons in the toolbar.

Select a measurement type. The following measurements are available:

= Alignments

‘ — Creates a Geometric PLP Alignment defined by Plane, Line, and
Perpendicular Line.

— Creates a Geometric PLP Alignment defined by Plane, Line, and Circle.

L 7‘ — Creates a Geometric PLP Alignment defined by Plane, and two Circles.

= Distance Between Features

— Measures the distance between two points.

— Measures the distance between two planes.

-l
s
(B

— Measures the distance between the centres of two circles.
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B

— Measures the shortest and longest distances between two separate circles.

-ihl <=
= — Measures the minimum and maximum wall thickness between two nested
circles.
-
1 B
A __N|

— Measures the distance between a point and a plane.

|"'=='F—"L

— Measures the distance between a point and a line.

= Angle Between Features

-

— Measures the angle between two planes.

— Measures the angle between two lines.

/

[

— Measures the angle between a plane and a line.

Autodesk Powerlnspect 2017
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= Features

1 .

— Measures the points where a line intersects a circle.

— Compares group of probed points to the axis of a circle, and reports
location and distance of the point nearest the axis.

— Compares group of probed points to the axis of a circle, and reports
location and distance of the point furthest from the axis.

ot e
&

-~

— — Compares group of probed points to a plane, and reports location and
distance of the point nearest the plane.

|\

- —— — Compares group of probed points to a plane, and reports location and
distance of the point furthest from the plane.
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Min/Max wall example

1 Deselect Delay Measure‘

2 Zoom into the hole feature.

These two cylinders will be used to illustrate a wall thickness measurement.

3 From the Item toolbar, click Simple Measures . The Simple Measures wizard is
displayed.

4 From the Distance Between Features section, select Min/Max wall thickness between two

-h-Eq-
circles

displayed.

. Full screen measure mode is activated and the Feature Probing dialog is

| [Planc 3 Min/Max wal hickness between two cicles 1]- eature probing [
< % B8] + e g ¢

[ & |
Flane 3 : Min/Max wall thickness between two circles 1 =] 0 000 l @ |

Take 3 points to define the plane

For help, press F1

|¢i
5 Probe the plane and then click |__.| to accept the points.
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b ’:’j,.-
& If the Auto accept | * | button is selected, PowerInspect automatically moves to
the next item in the inspection sequence.

6 Probe the outer cylinder and then click ;_ v | to accept the points.

7 Probe the inner cylinder and then click L v | to accept the points.

The results are displayed on the screen.

v

Min/Max wall thickness between two circles 1

i

4.651 4.914 4.783

For help, press F1

8 Click the Accept L v | button to reopen the Wizard, allowing you to take further
measurements.

9 Click Close to close the Wizard.
10 Select the Report tab to view the results on the Report page.

I Simple Measures Group 1

Min/Max wall thickness between two circles 1 (References: Circle 5 : Min/Max wall thickness between two circles 1, Circle 6 :
Min/Max wall thickness between two circles 1)

Hi-Tol Lo-Tol Nominal Measured Deviation Error
Minimum Thickness [ e e e ) |
Maximum Thickness [ e e e =T == ===
Average Thickness [ el e e e == ==
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Auto-extract, Auto-detect and Auto-accept

PowerlInspect includes options designed to help streamline the probing process.

= Auto-extract nominals from CAD — Powerlnspect automatically loads the nominal data
of features as they are probed.

= Auto-detect type for extraction — Powerlnspect automatically detects the type of
feature being probed when using Geometric Multi-Measure. This can be used in
conjunction with Auto-extract nominals from CAD.

= Auto-accept — Powerlnspect automatically accepts items after a predefined number
of points have been probed.

All of these options require a CAD model and a valid alignment.

Auto-extracting nominals

An Auto-extract nominals from CAD button is available in the Feature Probing and Geometric
Multi-measure dialogs. If activated, the nominal data is extracted and loaded from the
feature. This provides an instant comparison (deviation and error) in the reported results.

1 Select an unmeasured item in the inspection sequence, and click the Play Item
button in the Main toolbar. The Feature Probing dialog is displayed.

i_ 1
2 Select Auto-extract nominals from CAD % .

411

Sphere 1 @ | 3.000| &

3 Probe the item, and click v to save.
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Auto-detecting features with Geometric Multi-Measure

The Auto-detect type for extraction button in the Geometric Multi-Measure dialog
automatically identifies the features you are probing by comparing probed points to the
CAD. Use it as a quick alternative to switching the item type each time you want to probe
a different type of feature.

\

1 Open a geometric group, and click the Geometric Multi-Measure X button in the Item
toolbar. The CAD view switches to full screen measure mode and the Geometric Multi-
Measure dialog is displayed.

If you want to display the coordinates and deviation of the points as you probe them,

©)
QD
click the Point Details % button.

[ & |
2 Select the Auto-extract nominals from CAD ﬁ button and then select the Auto-detect

type for extraction button.

B

O Reference Flane OffsetyThickness
i : Machine Datum::Flane X [ + | 0.000 [] calculate from measurement

Circle 5 s 3.000 < [EN

3 When you have probed all the points for the feature, click | Y | to save the points, and
add the item to the inspection sequence or move to the next feature.
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Auto-accepting items

A
When the auto-accept! | button on the Feature probing dialog is selected, PowerInspect
saves your measurements as soon as you have probed the number of points specified on
the probing dialog.

You can modify the number of points required for different items on the Tools > Options
> Probing options page.

[=- Display Options

- CAD View
- Point Cloud Settings
- Labels [ ]Enable auto accept items by default
- (Graphical Dimensions
Fonts
= Colours
- General
- Entities Points for cylinder:
- Grid
- Measure Paints for ellipse:

- Point Cloud
- Curves Paints for line:

Points for crde:

Points for cone:

- Tolerance band

- Labels and Graphical Dimensio
- Size

- Printing

Points for plane:

Points for polygon:

- Probe Path Verification

- Comments

- File save options

- Surface Inspection

- Geometric [tems

- CNC Replay

- Probe Tools

Eo-cbing ptions

i~ Compound Probing Options
.. Auto Nominals from CAD

- Alignment Nominals

- Waorkspace

- Digitised Curves

Autodesk Powerlnspect 2017

Points for rectangle:

Points for slot:

Points for sphere:

Points for torus:

Points for surface inspection group:

Points for section group:

Defauts | | oK
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4 Select an unmeasured item in an inspection sequence and click Play Item‘ ‘to display

the Feature probing dialog.

»

o

5 Click Auto-Accept . The number of points that you need to measure is displayed in

the dialog.

< v XBER Ty
Circle 6 s | 3.000 & B

Take 3 points to define the circle

For help, press F1

6 Play the item. When you have probed the required number of points, PowerInspect saves
the measurement and closes the dialog.
& IF you are playing more than one item, PowerInspect automatically plays the next
item in the sequence.
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Displaying data in the CAD view

Geometric features and probed points can be displayed in the CAD view in several ways
using the View Options toolbar.

@

, 4@

HHN
|
UNARH

"Q‘E T

a9
The Confetti @ button displays the probed points as coloured spots. Points shown in
green are within tolerance; points shown in red are above tolerance; and points shown
in blue are below tolerance.

10.01
The In Place button displays the points as pins, with the length of each pin
representing the amount of deviation. The pin colour also indicates whether the
measurement is within, above, or below tolerance.
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The Labels

€ el o

buttons display measurement details of the geometric

features and probed points. Labels can be displayed in conjunction with Confetti or In

Place options as shown on the example below.

DSl Act
dL: 001z
¥ 1le0lo
i 12820
il 0013

Dew:
0012
0.000
0.000
0012

D54 Act: Dew
dl. -0.140 -0.140
H 62390 -0121
Y S0.609 -0.030
2 -14.014 -0.063
Ds2 Act:
dl -0.263 -0.263
H 25769 0.000
b 6639 0132
Z -15718 -0.228
Z il
X
b3 =
E3-H=
= Click = =

DS 9 Act:
dL: 0.094
¥ 159415
i 55.051
A <LEDEE

-0.002

Dewv:
0.094

0019
0.092

Dsg Act:
dL: 0166
W 143148
Y 103821
e

Dewv:
0166
-0.016
0043
0,159

DssS Act:
dL: 0.755
¥ 1BA082
& 28511
Z -10.586

Dewv:
0.255

-0.001
0.045
0.251)

to display all the labels in a horizontal format.

DsS6 Act: Dew
dL: 0532 0532
W 225598 0016
= 71842 0178
Z -14052 0501
Ds7 Act: Dew
dl: 0723 0723
W 242456 -0.064
Yo 103381 0.079
Z -19124 071e
100 |

=:IElF1|_
= Click U to display the labels in standard format (horizontal and vertical).
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El

= Click % | to enable you to customise the position of labels. Individual labels can be
moved by holding the left mouse button down on a label while dragging it within the
CAD view.

e
Click the Global Label Settings L button to open the Global Label Settings dialog and
choose which information is displayed on the labels. You can also use this dialog to decide
the width of the labels.

| General | Geometric | Inspection |

["]5wap rows and columns
MName

Show item name [ separate line for name
Columns Rows

Abbr name Header

[[INaminal value A Cya

Actual value Y/RJE [1BE

[]Hi tolerance ZHM [Ckfc

[ Low tolerance dl Geom tolerance

Deviation Length Width

[lerror [ Major diameter [IMinor diameter
Diameter Radius [ bistance
angle Half angle

Font size

Maximum number of chars |
Label width

Overall width
Column width

Display arrow heads for labels

Update report items. .. [ Save as default Reset to default

Cancel | | Apply

Further filter display options are available by selecting the Filter Display button. It
allows you to filter out the displayed points for surface and geometric inspections. For
example, to display only out-of-tolerance points in the CAD view, deselect Display all, and
select Only Out-of-tolerance Points.
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Surface Inspection | Geometric Inspection

[ pisplay Confetti Deviation Text
Display In Place Deviation Text
[ Display More Information

Display Invalid Points
Display All
(1 Only In-tolerance Points

() Only Out-of-tolerance Points
® Custom
[ Points Below ...

[ Points Between...

[#] Points Above ...

The Custom option allows you to set your own filter criteria.
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Print Previews

After you have performed a surface inspection, you can print the data.

Click the 1ISO 2| i} | button to position the CAD model.

Click Print Preview
displayed on the screen.

If you were to print the page, this would be the output.

D54 At

v

dl: -0.140 -0
X B350 -
e 50.609 -
-14.014 -

[ At

di: 0013 0013
X 116010 Q000
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If the Print Preview

of deviation and a coloured bar is included in the preview.

o

. A preview of the CAD File, along with the probed points, is

button is selected while a geometric group is open, then a graph

& Ensure Draw the coloured scale with confetti is also selected from Tools > Options >

Display Options.
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Inspection Group 3 - Master part
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CAD view report

PowerlInspect lets you include CAD images in the final report. This feature is called CAD

View Report.

To create a CAD view report.

1 Select the CAD View tab

=m

—
1' 4 \Eﬁ;ﬂ‘b‘iew &nfo ,‘: Report A Dynamic Points /

2 Click ® = to select your preferred label style, and orientate the model to a suitable

view.

3 Click on the Miscellaneous ﬂ toolbar and select CAD View Report

ﬁlzliiﬂ

Page 1 of the dialog allows you to change the Orientation, Alignment, Size and CAD View
replay type. This enables you to choose how the CAD view behaves when a CAD view

report item is played.

E‘% Name [ cAp ‘;’ilewllieport‘ll

'.)ag?. =
CAD View replay type |Ng action

Qutputin

Orientation Alignment
(® Portrait s
iy |Left
{_)Landscape .

Size

Width % 100 [ Occupy whole page

Printing
[[Irage break before image
[rage break after image

Page 2 of the dialog allows you to select a template which displays information in the

report image itself.
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Image only

Footer anly
Header only
Header & footer
Extended footer

Header only M&II

Reset to defaults

4 Leave the settings unchanged, and click OK to insert the CAD View Report item into the
Sequence Tree.

Select the Report tab to view the final results and image in the report.
If you delete the CAD View Report item from the Sequence Tree, the image is also deleted
from the report.

Inserting a CAD View Report within an inspection sequence
CAD View Reports can also be inserted within inspection and geometric groups.

1_4*'JJ|
1 Select Inspection group 1 and open A 2 it. The Item toolbar is replaced with the
Inspection toolbar.

1@

B, G e

2 Click © to display labels.
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=
3 Click Iﬂ@

to insert a CAD View Report item into the inspection sequence.

......... i I : Machine Datum
......... I A~ PCS(CAD Datum)
[]er o & ';\ Geometric Group 1
--------- ? L;;' Geometric PLP Alignment 1
[ q %ﬂ Inspection Group 1
--------- %‘fi DS 1 (Deviation : 0.083)
@ =y
......... ﬁ-ﬁi DS 2 (Dewiation : -0.108)
@ Ty
--------- ?'ﬁ DS 3 (Deviation : 0.086)
@ =y
......... ﬁ-ﬁ DS 4 (Dewiation : 0.104)
@ Ty
......... % CAD View Report 1
[]eer q %ﬂ Inspection Group 1
[ __,‘-5._;-‘1 Inspection Group 2 B

4 View the results and image in the Report tab. The image is displayed just below the
Inspection Group 1 table.

Reports with attached images can be difficult to interpret if a high volume of points are
taken, as shown.

Tk AL

lj'.i'. i i

TR I RET

CAD View Raport 1

Powerlnspect has the ability to split the report automatically and display the
corresponding CAD view image only for those points on each page.

| to close Inspection Group 1.

Ve

6 Click © to modify Inspection Group 1.
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At the top of the dialog, select Repeat CAD view on each page.

{f;'gl Mame | Inspection Group 1 i

Visible []
Output in report
Repeat CAD view on each page [

Click OK.

Check the results in the report. A CAD view is created at the top of each page with
associated labels and table displayed. This produces a report that is easier to read and
present.
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6. Measurements without CAD

PowerlInspect does not have to work with CAD Data. Parts can be inspected for
dimensional measurement and comparison without reference to a CAD model.
Measurements are created using geometric elements, which are either probed, or
referenced to probed elements. An alignment is required in order to have the data in the
components coordinates rather than machine coordinates.

Preparing a Session for Measurement Inspection

For the purposes of this exercise, no CAD data will be used.

Select New Document | 'on the Main toolbar. A new empty session is loaded.

The new session is now ready for inspection.

Generating a Measurement Inspection

The DemoBlock2008(CMM+Arm) will be used for measurement. Align the block so
that the side with the logo is facing towards the front of the CMM/Table.

Initially a datum will be created at the lower rear left corner of the block. This will allow
measurements to be taken relative to this point and aligned to the axes of the datum.
First a geometric group will be created and a Geometric PLP alignment generated from
the elements probed.

[l .
Select the Delay Measure | | button.

| &
From the Item Toolbar, click the Geometric Group ! — | button.
The Geometric Group dialog is displayed and prompts you to name the group and add a comment if
required.
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Automatically trim entities [
Qutput in report |:|
Visible

Group name

Name: | Datum Group

Default tolerances
Low Tol High Tal
Positional tolerance: -0.100 0.100
Dimensional /diametrical tolerance: -0.100 0,100

Angular tolerance: -0.100 0,100

0=k | || 14| 14F

Form tolerance: 0.100
Update tolerances of existing entities [_|

Default Coordinate System
Coordinate system: | <Active Alignment: W

Update coordinate system of existing entities [

Comment:

Name the group Datum Group.
Deselect Output in report.
Leave the other settings unchanged and click OK.

Next, a series of geometric items need to be created for measurement from the Item
toolbar. In this example, six items are created. These include three Probed Planes
defining the X, Y and Z planes, two Plane Intersection Lines for the X and Y axes and
a Line Intersection Point for the origin.

r—19%
Click the Planes “~ % button to open the flyout.

Click the Probed Plane || button.

Click OK & Repeat twice, and then click OK to create three planes.

= Plane 1 is probed from the CMM bed and defines the Z 0 plane.

= Plane 2 is probed from the left face of the block and defines the Y 0 plane.
= Plane 3 is probed from the front face of the block defining the X 0 plane.

From the Lines =~ » flyout, click Line: Two Planes >
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10 Enter the name Xline.

{ Mame | XLine |
[ Use nominals Visible

Qutputin report

Coordinate System | <active Alignment> v
Reference Plane 1 |Mad-|jne Datum::Plane X (YOZ) v |

Reference Plane 2 |Mad’1ine Datum::Plane Y (X0Z) v |
Direction Vector

Coordinate Type |Cartesiar1 52 | A

MNominal Low Tol High Tol
I 1.00000 0.00000 0.00000

] 0.00000 0.00000 0.00000
K 0.00000 0.00000 0.00000

Comment

| | OK&Repeat | |  Cancel

T,
“&  The new line is to be generated from the intersection of the CMM table, Plane 1,

and the front face of the block, Plane 2. This line is used to define the X axis in the
PLP later.

11 Click OK & Repeat.
12 Enter the name Yline.

13 Select Plane 3 to be used as Reference Plane 2.

i Mame | YLine |
[Juse nominals Visible

Qutputin report

Coordinate System | <Active Alignment:> v |
Reference Plane 1 |P|ar1e 1

Reference Plane 2 |pjzpe 2

Direction Vector Flane 1
Coordinate Type Plane 2

Machine Datum::Flane X {YOZ)
Machine Datum::Plane ¥ (X0Z)
I 1.00000 Machine Datum::Flane Z (XOY)
PCS (CAD Datum)::Plane X (YOZ)
] 0.00000 PCS (CAD Datum)::Plane ¥ (X0Z)
PCS (CAD Datum)::Plane Z (XOY)

Nominal

K p.00000 et

Comment

| | oka&Repeat | | cancel || Hep

14 Click OK.
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Now, a point is created at the intersection of Xline & Yline.

a |
a @ |
|

@ >< i
15 From the Points | “ :/flyout, select Point from Lines Intersection |_|

16 Enter the name Origin and ensure the dialog is completed as below.

Name | Origin |

E [Juse nominals Visible
EE= Outputin report

Coordinate System <Active Alignment>
Reference Plane | pjane 1
Reference Line 1 foine

Reference Line 2 |y jne

Coordinate Type | Cartesian

)

MNominal Low Tol High Tol
X 0.000 mm -0.100 0.100

i 0.000 mm -0.100 0.100

& & E

z 0.000 mm -0.100 0.100

Comment |

[oxaneest | |

“&  This point is used as the XYZ origin in the PLP alignment.
17 Click OK.

(>

18 Select Play All | to probe the three planes.

= Plane 1l — Z0
= Plane 2 — YO
= Plane 3 — X0

The lines and point are generated automatically from the probed planes.
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Creating the PLP alignment

With the geometric items defined and measured, we can create the PLP alignment.

4

‘to exit Datum Group.

o

Click ‘

Click Alignments ‘ to open the Alignments flyout.

Click Geometric PLP Alignment ‘k‘_‘

Fill in the dialog as shown below and click OK.

Name | Geometric PLP Alignment 1 |

Plane

Crientated normal I << ‘Hanal V|@|
Line

Crientated direction AN+ v I << ‘J(Line W |@|
Point

x 0000 | ¥[o000 |z 0000 | [ << orign v|[®)
Offset

Adjust the position and crientation of the alignment.

[use transformed data
|:| Output in repart
[+] Automatically use feature nominals

The CAD co-ordinate system is now aligned to the demoblock2008 part. The generated
lines and point can be seen in the CAD view. This allows measurements to be made
relative to the X, Y and Z axes of the block.

The first dimension to be measured is the height of the block. In this case a Probed
Parallel Plane item is used.
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5 Create a new Geometric Group '~ ' and name it Measurements no CAD.

Group name

Automatically trim entities [
Qutput in report

Visible

Name: | Measurements no CAD

|

Default tolerances

Positional tolerance:

Dimensional /diametrical tolerance:

Low Tol

-0.100

-0.100

Angular tolerance:

Form tolerance:

Update tolerances of existing entities [_|

Default Coordinate System

Coordinate system: | <Active Alignment> v

Update coordinate system of existing entities [

Comment:

| | okaRrepeat | |

Cancel

= Although the measurements are output in the report, there are no CAD nominals to report
against. If a drawing is available, the nominals can be set by modifying each geometrical

item to be probed.

‘t =
6 From the Planes £y

7 Ensure Plane 1 is selected for the Reference Plane.

=
flyout, click Probed Parallel Plane —

- = Name | Plane 4 i
g Use nominals Visible
Output in repart
Page 1 | Point Sources(0) |
Coordinate System } <Active Alignment> v |
Material Condition | vean v |
Hide Sign Information O
(]
Reference Plane 1p|a,.1E i w |®|ﬂ|
Distance
Nominal Law Tol High Tol
0.000 -0.100 0.100 || &
Comment
oK | | okarepeat | | canel || Hep

8 Click OK.

9 Click Play All ‘ ‘ to play the item.

Autodesk Powerlnspect 2017

Copyright © Autodesk



{\ AUTODESK.

6. Measurements without CAD

10 Probe the horizontal top face of the block.

e - oo oo |

Plane 4 5 2.975 -

X X Z
-0.000 0.000 46.478

1 J K
-0.00000 0.00000 1.00000

Distance
3 -46.478
Profile Max Dev

0.000 O T -0.000

For help, press F1

“&  The Feature Probing dialog shows the distance between the CMM surface and
the top of the block, the flatness of the top surface, and the maximum deviation
of points measured from the best fit plane.

& The flatness and maximum deviation are not shown in the report.In the Sequence

Tree, the height of the plane is updated.
B ------- __3, Measurements no CAD

|~—-| Distance -46.478

& We will now measure the sizes and relative positions of two holes.

L4
11 Click to open the Measurements No CAD group.

Autodesk Powerlnspect 2017

Copyright © Autodesk 7



A AUTODESK. 6. Measurements without CAD

12 In the Features HE; O‘

13 Select Plane 4 as the Reference Plane.

O Name ‘ Circle 1 ‘

[Juse nominals Visible
Outputin report [v]

Pagel |  Page2 | PointSources(d) |

Coordinate System | <active Alignment> v
@ [ oo © [ 300

toolbar, select Probed Circle ‘

Material Side | ot specified &
Fitting Algorithm || eact square e @
Reference Plane [planz 4 v|[®A
i Plane 1
Plane 2
Coordinate Type | pyoe 5
Nominal LMachine Datum Plane X (Y0Z)
X 0,000 mm  |Machine Datum: Plane ¥ (X0Z)
Machine Datum: Plane Z (XO¥)
Y 0.000 mm  |PCS (CAD Datum)::Plane X (Y02) | |
=5

PCS (CAD Datum)::Plane Y (02)

iZ
0.000 mm | |pcg (CAD Datum)::Plane Z (X0)

Diameter
ke Hominal Low Tol High Tol
(®) Diameter 20.000 -0.100 0.100 |
Offset/Thickness

[ Calaete from mezsurement =]
Circularity

Comment

[ o | [ oxareest | [ com | [ reb |

14 Leave the Fitting algorithm as Least square.
15 Select OK & Repeat to create a second Probed Circle.

16 Play both items and measure the circular holes in the block using the techniques
previously learned.

b

|

|+—
r

button.

17 In the Dimensions toolbar, click the Relative Position

18 Complete the dialog as below and select OK.
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Mame | Position 1 |

E + | []Use nominals

Output in report

Coordinate System | -pctive Alignmentz
Hide Sign Information [

Reference Point 1 | Cirdle 1::Centre

Reference Point 2 | cirde 2::Centre

Coordinate Type | Cartesian

Mominal Low Tal High Tal
X 0.000 mm -0,100 0,100

Y 0.000 mm 0.100 0.100

KIS CY|

z 0.000 mm -0.100 0.100

True Position

i)

Maximum

Comment

From the Sequence Tree, the relative positions between the two circle centres can be
seen referenced to the X and Y axes of the PLP.

L/

|

Position X 47.023Y 0001Z 0.000

1
-$- True Position 94.047
Fitting Algorithms

If required, a different fitting algorithm can be applied to the feature. Where available,
fitting algorithms can be selected from the drop-down list in the feature form.

Fitting Algorithm | Least Square |

Mazimum Inscrbed
Minimum Circumscribed
Minima:

The following algorithms are available:

= Least Square — Creates a feature that best fits the probed points. The feature is
calculated by minimizing the sum of squares of the deviations between the feature
and each probed point.

= Maximum Inscribed — Creates the largest feature that fits within the probed points.

= Minimum Circumscribed — Creates the smallest feature that contains all the probed
points.

= Minimax — Creates the feature by averaging the maximum inscribed and minimum
circumscribed features that have the same centre.

By default, items are created using the Least square algorithm.
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Measuring the length of the block in X and Y

Finally, we will measure the overall length of the block in the X and Y directions. The
distances are measured using the origin point created at the beginning of this chapter,
plus two new Probed Lines.

i

In the Lines ‘ r

flyout, select Probed Line ‘_‘

2 Select Plane 1 as the Reference Plane.
3 Click OK & Repeat, then OK to create two probed line items.

T Name | Line 1 i
[]Use nominals Visible
Outputin report

Page 2 I Point Sources(0) |

Coordinate System I <Active Alignment:-

Material Side iNot spedified

Reference Plane |plane 1

Direction Vector
Coordinate Type

Mominal Machine Datum::Plane X (YOZ)
I 100000 Machine Datum::Plane ¥ (X0OZ)
Machine Datum::Plane Z (XOY)
0.00000 PCS (CAD Datum)::Plane X (YOZ)
PCS (CAD Datum)::Plane ¥ (XOZ)
K
0.00000 PCS (CAD Datum)::Plane 2 (XOY)

Offset/Thickness

0.000 [ Caleulate from measurement

Straightness
Maximum

Centroid

Coordinate Type |Cartesiar1

x| 0.000 \mm v 0.000 mm  Z|

Length 20,000

Guided Measure O

Comment

| | OF & Repeat | | Cancel | | Help

4 CIick‘ ‘ to play the lines. Measure the first line on the right of the block (parallel to
plane 3) and the second on the back (parallel to plane 2).

[+ ]
5 In the Dimensions v

flyout, click Distance: Point - Line ‘:
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6 Complete the dialog as shown.

Mame | Length i

E + | []Use nominals Vbl ]
Outputin report

Simple Measures Behaviour []
Reference Line iune 1 e ||EJI
Reference Point |Origir1 b |@

Mominal Low Tol High Tal
0.000 0,100 0100 || =

Comment

| | OK & Repeat | | Cancel | | Help

7 Click OK.
Line 1 is on the right face of the block, the origin is at the PLP datum origin. The distance between them gives

the overall length of the block in X. This is _shown in the updated Sequence Tree below:

§ [

e I Length

' » || pistance 250.025
P

toolbar, select Distance: Point - Line ‘:

\ ]
[

8 In the Dimensions
9 Complete the dialog as shown.

Name | Width |

E | []Use nominals Visble |
Output in report

Simple Measures Behaviour |

Reference Line il.ine 2 X ”@j

Reference Point | Origin ¥ “@J

Nominal Low Tol High Tol
0,000 0,100 0.100 |

Comment

0K | | OK & Repeat | | Cancel | | Help

10 Click OK.

& Line 2 is on the back face of the block, the origin is at the PLP datum origin. The
distance between them gives the overall width of the block in Y. This is shown in

the updated Sequence Tree below:
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Probing 3D Features

3D features will now be added to the inspection.

4

1 Click ‘ ‘ to exit the Measurement no CAD group.

2 CIick‘ Q ‘, then OK to create a new Geometric group.
)

and Probed Cylinder‘ [i . Keep the default settings for all three items.
The Sequence Tree lists the features.

3 From the Features toolbar , select Probed Sphere ‘Q‘, Probed Cone |A‘

[_.p Geometric Group 1 -

&  The CAD view is updated to show the new probed features.

5 In Geometric Group 1, click Circle: Cone Cylinder intersection ‘ g ‘ in the Features

d

toolbar =",
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Name | Circle 3 |

Visible
Outputin report

Coordinate System | <Active Alignment
Reference Cone |Cone 1

Reference Conic |Cv|indef 1

Coordinate Type |Cartesiar‘|

Mominal Low Tol High Tal
X 0.000 mm -0, 100 0.100

¥ 0.000 mm 0,100 0.100
£ 0.000 mm -0.100 0.100

& & [E

Diameter

Low Tol High Tal
() Radius

(®) Diameter -0,100 0.100

Comment

| | OK & Repeat | | Cancel | | Help

6 Select the Cone and Cylinder as reference features.
7 Click OK.

T,
“& Circle 3 is generated at the intersection of the cone and cylinder.

8 Circle 3

! Centre X 80.014Y 56.501 7 21471

....... |++| Diameter 20977

The report shows the details of this inspection. Nominal dimensions need to be added to
provide error/deviation results. These can be added at this stage by using the Modify

Item button in the Sequence Tree to open each item in turn and change the nominal
values.
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Measurements no CAD

Plane 4 (Datum - Geometric PLP Alignment 1)
Hi-Tal Lo-Tal MNominal Measured Deviation Error
Distance |  -—] -] 4938 20—  0000—
Circle 1 (Datum - Geometric PLP Alignment 1)
Hi-Tal Lo-Tal MNominal Measured Deviation Error
N - e e
Centre L e e 25391 090 - -
- T T IR e
pameter 000/ 00— —] — LAk
Circle 2 (Datum - Geometric PLP Afignment 1)
Hi-Tal Lo-Tal MNaminal Messured Deviation Error
> S = T = 106,625 ——| -
Centre L e e 25397 0000 e e
- T 44828 ]
Diameter | -] -] - e e
Position 1 (Datum - Geometric PLP Alignment 1)
Hi-Tal Lo-Tal Naminal Messured Deviation Error
> ol I =) I e =
Position L e Tt 0,005 ] e
zZ | — ] e gooof 0000 -
Measurements no CAD
length (References: Origin, Line 1)
Hi-Tal Lo-Tal MNaminal Measured Deviation Error
mistance = | 00— —] — S
Width (References: Origin, Line 2)
Hi-Tal Lo-Tal MNominal Measured Deviation Error
Destance 00000000 | 00— —] — 13308 00 e
Geometric Group 1
Sphere 1 (Datum - Geometric PLP Alignment 1)
Hi-Tal Lo-Tal MNominal Measured Deviation Error
Diameter | ] B 00— -
S T T 11905 000 — 0
Centre 1 | - e e
P T at943]
Cylinder 1 (Datum - Geometric PLP Alignment 1)
Hi-Tal Lo-Tal MNominal Measured Deviation Error
Diameter | -] -] 1L e ! A
Cone 1 (Datum - Geomelric PLP Alignment 1)
Hi-Tal Lo-Tal MNominal Measured Deviation Error
HalfAngle [  — ] 2391  —] @ —
Circle 3 (Datum - Geometric PLP Alignment 1)
Hi-Tal Lo-Tal MNominal Measured Deviation Error
S e L gsss| 00—
Centre Y | - —] R e
: = 7572 00—
pameter | —] 0 -—] - o N et Ao

There are other ways in which it is possible to measure dimensions from a part. The aim
of this example is to give an introduction to the basics of measuring without CAD data.
For details of alternative methods, please ask your tutor.

Points can also be taken on the component without a CAD model. This can be useful
when, for example, reverse engineering parts. Point clouds, Points on the Fly and digitised
curves are methods outlined in the following chapter. The points taken will be included
into the current inspection sequence.
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7. Dimensioning

The Dimensioning function in Powerlnspect enables you to create and display
measurements in the CAD view, which can then be included in the report and viewed
using the Info tab. You can use it to display distances and angles between features, and
the sizes of features that are included in the inspection sequence.

In the examples used in this chapter, the dimensions are created from measured
features, but you can also create dimensions from nominals.

Distance dimensions

Create distance dimensions to display distances between features on a part. You can
create several types of distance dimension, for example.

= Linear distance between two points.

= Linear distance between a datum and a point.

= 3D distance between two points.

= Distance between two planes.

= Distance between two circles.

= Perpendicular distance between a point and a line.

Each type creates a different item in the inspection sequence.

The following examples demonstrate how to display the linear distance between two
points, and the distance between two circles.

Displaying the linear distance between two points in a datum plane

To create a linear dimension between two points.

1 Click ‘/ to create a New Document using the Wizard. In the wizard, select
Measurement with a single CAD part and click Next.

2 Browse for Demoblock2008(CMM+Arm).dgk and click Finish to open the file.

3 Create an alighment using one of the previously learned methods.
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4 Create a new geometric group, and then create and play the two Probed Circle items
shown below.

[ Sequence Tres | CAD | Machne

| Definkon -

. . Mechine Detum
L2 PCsicaD Dutue
& " *Gmwﬁwl
. '_‘:cmulwngmr:
Tk
i@y Oeometic Greap 2
() cucled
{
R

’:) Cinche 3

5 Click View from Top (2Z) ‘_Z‘ to ensure that the points are projected onto the XY
plane.

6 In the Mouse Context toolbar, select Dimensioning ‘ t ‘ A white dimensioning plane
is displayed on the datum, showing you the plane in which the labels will be drawn.

If you want to change the plane that is used, rotate the model in the CAD View until you

are looking down the plane you want to use, and then double-click the dimensioning
plane.

7 Move the cursor over the centre of the first circle. When it is displayed in yellow, click to
select it. The colour changes to red.

Autodesk Powerlnspect 2017
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7. Dimensioning

8 Move the cursor over the centre of the second circle. When it is displayed in yellow, click
to select it. The colour changes to red, and a label showing the linear dimension is
displayed.

9 Use the cursor to control which measurement is displayed.
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7. Dimensioning

10 Left-click to drop the label and create a Linear Dimension item in the inspection sequence.

| $2quence Tre= | cap | Machina |

& Dafnkan al| ¢ ﬁj

'.i‘l"—F' Mschine Datum.
"fid S CAD Daturn)
- j..s“mﬁzt-ul.
?‘L_?:Iammmwnw1
B bsm“ﬁi:&h‘ﬂ
[ Oc;mu
& Oc'-ﬂ-s

[ I Lirvear Dimensionl
i T8

47023
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Understanding the label colours

When you create a Dimension, the borders are coloured to indicate its status.

= @Gold indicates one or both of the items are unmeasured.
= Green indicates the dimension is within tolerance.

= Red indicates the dimension is above tolerance.

= Blue indicates the dimension is below tolerance.

= Black indicates the dimension has not been compared with the CAD nominals.

' @10.000 135.005° e

&

You can change the colours that are used for the labels by selecting Tools > Options >
Display Options > Colours and editing the Labels and Graphical Dimensions page.

Autodesk Powerlnspect 2017
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Displaying the distance between two circles

When you measure the distance between two circles, the measurement displayed
depends on the relative positions at which the circumferences are clicked. For example,
if you click the circumferences where they are closest, the inside measurement is
displayed.

To display the distance between two circles.

Create a new geometric group, and then create and play the two Probed Circle items
shown below.

Secuence Tree | EAD | Maches |

b BRI Oep 3 1-_| &+

. IO:«.—J.E
_-'. _O Circia T

2\ 5]

Re*x I X oW

Click View from Top (2Z) _2‘

In the Mouse Context toolbar, select Dimensioning ‘_t

Press the Ctrl key, move the cursor over the first circle, and when it is displayed in yellow,
click to select it. The colour changes to red.

Keeping Ctrl pressed down, move the cursor over the second circle. When it is displayed
in yellow, click to select it. The distance between the two circles is displayed. Release
Ctrl.

Autodesk Powerlnspect 2017
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6 Move the cursor to position the label, then left-click to drop it and create a Distance
between two circles item in the inspection sequence.

| Sequence Tree [CﬁD |mc||'|1¢ |

[ Defnmon -

& 7/

? E‘ Machine Daturn
fachat PCS (CAD Datum)
| J#’ um

II ¢ * Geometic Group 1

7 L.:J Geometric PLP Alignrent 1

- [y Geometric Group 2
g Ay P
= h, Geometric Group 3

W Q Circle§

Circle 7

Editing the label

Il B Distance between two circles 1
2

After the label has been dropped, you can choose whether to display the outside distance,

inside distance, or both.

1 Double-click the label to open the Inside and Outside Distance between Two Circles

dialog.

2 Select both light bulbs to display the inside and outside distance in the CAD View.

3 Click Apply.

d Name ‘ Distance between two circles 1 |
[
[]Use nominals visible (]
Outputin report
Simple Measures Behaviour O
Reference Circde 1 grde 5 v H@J
Reference Circle 2 [gjrde 7 M)
5
Inside Distance
Nominal Low Tol High Tol
0.000 -0.100 0.100 | £
Qutside Distance
Nominal Low Tol High Tol
0.000 -0.100 0.100 || =
Comment
oK | | OK &Repeat | ‘ Cancel | ‘ Help |

4 Right-click the new label, then select Move on the context menu to reposition it.
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Angle dimensions

You can create angular Dimensions between features, for example:
= Two lines in a datum plane.

= Two lines projected on a specified plane.

= Two planes.

= A vector and a plane.

When measuring 2D angle dimensions, it is important to select the correct dimensioning
plane because the values displayed depend on the plane in which the measurements are
taken.

The following examples demonstrate how to display a 2D angle between two lines, and
how to display a 3D angle between two planes.

Displaying an angle between two lines

To display the angle between two lines.

Create three probed circles, then create two lines between the centres of the circles, as
shown below.

.Sequence Tree ll:ﬁ[) [I\lach'rle |

[ 2 Geometric Group 4 -]IZ ‘/f’
e O Circle 8
3 2 O Circle 9
fgu 4 Q Circle 10

i a
- 3 Line 2

:'-+'| = o ® Line3

Play all the items.

Click View from Top (Z) ‘_Z‘ to ensure that the XY plane is used for creating the

dimension.

In the Mouse Context toolbar, select Dimensioning

Autodesk Powerlnspect 2017
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5 Move the cursor over the first line. When it is displayed in yellow, click to select it.

6 Move the cursor over the second line. When it is displayed in yellow, click to select it.

| %
& The angle between the two lines is displayed.

7 Move the cursor to position the label and select which angle is shown.
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8 When the label is positioned, left-click to drop it and create an Angle between two lines

10

item in the inspection sequence.
Sequence Tree | CAD | Machine
LﬁDeﬁmoﬂ vl 4

9 Z Machine Datumn
-pﬂf PCS (CAD Datum)
9 J:‘,_ Geometric Group 1

- ', Geometric PLP Alignment 1
Ly i

Q Geometric Group 2

_?' Geometric Group 3
B-g Q Geometric Group 4
Circle8
Circle9

Circle10

~ Line2

“@,-' Line 3

A4 Angle between two lines1

bbb

To display the outer angle, right-click before positioning the label to open the context
menu. You can choose whether to display the inner or outer angle, and whether the angle

is displayed as a positive or negative.

Inner

Outer

N

Positive

MNegative
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Displaying a 3D angle between two planes

To display the 3D angle between two planes.

1 Create a new geometric group and then create and play the two Probed Plane items
shown below.

| Sequence Tree W‘m‘
&= ic Group 5 .||f| .é’

G -, - Planc4

- -, - Plane$
& U

b=

3 Move the cursor over the first plane. When it is displayed in yellow, click to select it. The
plane changes to red.

2 In the Mouse Context toolbar, select Dimensioning

Autodesk Powerlnspect 2017
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4 Move the cursor over the second plane. When it is displayed in yellow, click to select it.
The plane changes to red and the angle is displayed.

5 Right-click the label to display the context menu and switch between displaying the inner
or outer angle.

Inner
v Outer

6 Move the cursor to position the label and select which angle is shown.

1
"

S
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7. Dimensioning
7 Left-click to drop the label and create an Angle between two planes item in the inspection

sequence.
[ sequence Tree | cap | Mactine |
4 Defintson 2|+ | @2
) |2, Machine Datum

iL PCS (CAD Datum)
gy Geometric Group1

B Geometric PLP Alignment 1

[
Ly Geometric Group2

Ly GeometicGroup3

i
[T Ly Grometnc Groupa 5
& : < Grow - :
[ 1 Planc 4 ¥
& Plane 5 N s
i : 134,992°
@ ‘, Angle between two planes 1 S
=2 L]

8 To reposition the Dimension after it has been placed, right-click the Dimension and select

Move from the context menu.
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Feature dimensions

You can create dimensions for features using a similar method to creating other
dimensions. Unlike other dimensions, however, you do not need to select a dimensioning
plane, and these dimensions can only be created for features that are already in the
inspection sequence. Feature dimensions that can be displayed include:

= The diameter of a sphere or circle.
= The radius of a sphere or circle.

= The length of a slot or rectangle.

= The width of a slot or rectangle.

The following examples demonstrate how to display the diameter of a sphere, the radius
of a circle, and the length and width of a slot.

Displaying the diameter of a sphere

To display the diameter a sphere.

1 Create a new geometric group, and then create and play a Probed Sphere item, as shown
below.

|Seuuenr.e Tree ll:AD | Machine |

[ Geometric Group 6 | 4| ;

3] " Sphere 1
PR 8

3 Move the cursor over the sphere. When the circumference is displayed in yellow, click to
select it.

2 In the Mouse Context toolbar, select Dimensioning ‘

The circumference changes to red and a label is displayed showing the diameter.

Autodesk Powerlnspect 2017
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4 Move the cursor to position the label, then left-click to drop it.

Displaying the radius of a circle

To display the radius of a circle.

1 Create and play a Probed Circle item.

In the Mouse Context toolbar, select Dimensioning t

3 Move the cursor over the centre of a circle. When it is displayed in yellow, click to select
it.

Circle 7:Centre

4 Move the cursor over the circumference of the circle. When it is displayed in yellow, click
to select it.

Autodesk Powerlnspect 2017
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5 Move the cursor to position the label, then left-click to drop it.

6 To hide the label, right-click it and select Hide from the context menu.

Displaying the length and width of a slot
To display the length and width of a slot.

1 Create a probed slot item, as shown below.

|Sequence Tree ](‘.HJ [mdnm |
[ Geometric Group 7 o[ #] V4

I?I j,‘ﬂ Plane§
1] Slot 2
0

2 In the Mouse Context toolbar, select Dimensioning ‘_

3 Move the cursor over the slot. When it is displayed in yellow, click to select it. The colour
changes to red and a label is displayed.

-
= Ir you created a new plane with the slot item, you need to hide the plane before
you can select the slot.

4 Use the cursor to change which measurement is displayed in the label.
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Left-click to drop the label.

After you have positioned a label, you can choose which length and radius measurements

are displayed.

Right-click the label and select Edit from the context menu. The Probed Slot dialog is

displayed.

Choose the measurements you want to display and click Apply.

O Name | Slot 2
S Use nominals

| Page2 | Point Sources(o) |

Outputin report

Coordinate System | <Active Alignment:>

Material Side |Not spedified

Fitting Algorithm |Least Square

Reference Plane |p|ar|e 5

Coordinate Type |Cartesiar1

Mominal

Low Tol High Tal

X 0.000 mm | -0.100 | 0.100 |

Y 0.000 mm | -0.100 | 0.100 |

Z 0000 jmm | 0100 0.0 %

Length
(@ overall

Mominal

Low Tol High Tal

() Centres 40.000 |

| owo|  oaoo|E

Radius

Mominal
(®) Radius

Low Tol High Tal

) width | 10.000]

[ om0 o100

Offset/Thickness

0.000 |

[Jcalculate from measurement

Comment
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Customising labels and leaders

After you have positioned the dimension labels, they can be hidden from the CAD view
or removed completely. Right-click a label and select Hide to remove it from the CAD
view, or select Delete to remove it from the CAD view and the inspection sequence.

You can further customise the labels by selecting the Graphical Dimensions page in
the Options dialog.

[=- Display Options

- CAD View

- Point Cloud Settings
-~ Labels

= Graphical Dimensions Labels

- Fonts
- Colours Label text height :

Draw coloured boxes around labels
[ bisplay extra information in labels

@) Display error
Display deviation

abels and Graphical Dimensia

... Size
-~ Printing Arrows
-~ Probe Path Verification
- Comments Arrow head size (mm) :
- File save options
- Surface Inspection
- Geometric Items
- CMC Replay
- Probe Tools
- Probing options
Compound Probing Options
. Auto Nominals from CAD
- Alignment Nominals
- Workspace
- Digitised Curves

Defaults | | oK | | Cancel | | Apply |

In the following example, the Arrow head size was increased and Display deviation
was selected.

61.55%4
Dev: +0.002

108.001°
Dev: +0004

&13.012
Dey: +0.010
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8. Inspection Excercise

8. Inspection Exercise

The following example creates a simple inspection sequence. The sequence includes
various features shown in previous chapters, including a PLP alignment, geometric
feature measurement, surface points, dynamic points, and section inspection.

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

Click New Document Wizard é‘ to open the New Inspection Session dialog.
Select Measurement with a single CAD Part and click Next.

Click New and browse to DemoBlock2008(CMM+Arm).dgk.

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

In the Variables dialog. browse for any HTML Report Template (Excel could be used, but
for this example HTML is to be used). The variables in the report are displayed in the
table.

Click Finish.

From the CAD View Toolbar, click Show shaded and wireframe to shade the model.

Click View from Top () ‘_zl to re-orientate the model.

Click Delay Measure _‘

The new session is now ready for programming.
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8.1 Geometric PLP Alignment

The part will be aligned using a Geometric PLP alignment.

1 From the Mouse Context toolbar, select Wireframe Checker @ ‘

2 Right-click an empty area of the CAD view and select Wireframe from the popup menu.

3 Use the cursor to select the wireframe of a circle.

The details of the circle are displayed in the Geometry Explorer tab below the Sequence Tree.

4 In the Geometry Explorer tab, select New Probed Plane from the Linked to drop-down list.

This associates the circle with a new probed plane.
Geometry Explorer

@ Geometry Explorer

| M- Start point A
- End point

- 1. Normal

- 1. Orientation

[#- Plane
“- Curve -

MNew Probed Plan

Most suitable plane
-
MNew Independent Flane k

~ Machine Datum::Plane Z (X0Y)
PCS (CAD Datum)::Plane Z (X0%)

5 CIick‘ v ‘to add the circle and plane items to the inspection sequence.
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6 Use the cursor to select the wireframe of a second circle.

7 Select Plane 1 from the Linked to drop-down list.
8 CIick‘ v ‘to add the second circle item to the inspection sequence.

9 Click Line: Two Points on the Lines flyout i
10 Set Reference Point 1 to Circle 1: Centre, and Reference Point 2 to Circle 2: Centre.

P Mame | Line 1 |

["]Use nominals Visible
Cutputin report

Coordinate System | <Active Alignment v |
Reference Point 1 |Cirde 1::Centre e ||EJ
Reference Point 2 |Cirde 2::Centre ¥ |@

Direction Vector

Coordinate Type |Cartesiar1 V| A E}

Momirial Low Tol High Tal
I 100000 000000 000000 E A

11 Click OK.
The Line has now been created and the Sequence Tree has been updated to include all the geometric items.

Sequence Tree | CAD
5 Geometric G v =

O Circle 1
O Circle 2

®
o
x

®

x

A Plane 1

Line 1

2 =2 9 3

o

€

12 Click Up One Level ‘to close the geometric group.
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e

]

13 Click Alignments , and select Geometric PLP Alignment Z_‘ The Geometric PLP

Alignment dialog is displayed.

14 Use the dialog to set the reference items for the Geometric PLP alignment:
= Inthe Plane area, select Plane 1.
= |Inthe Line area, select Line 1.

= Inthe Point area, select Circle 1::Centre.

Marme | Geometric PLP Alignment 1

Plane

Orientated normal fF+ w [ EI |Plane1
Ling

Orientated direction I << |Line 1

Point

X 56490 | Y 22640 |Z |0.000 | I |Cirde 1::Centre

Offset

Adjust the position and orientation of the alignment.

Edit Offset...

[Juse transformed data
[ ] output in report
Automatically use feature nominals

15 Click OK.

Autodesk Powerlnspect 2017
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8.2 Geometric Feature Inspection

"

1 Click Geometric Group |~ | on the Item toolbar. Leave the default settings unchanged
and click OK.

In this group, the Slot and Cone will be measured.

2 Select Wireframe Checker

3 The cone is a surface, so the Wireframe Checker needs to be in surface selection mode.
Right-click in an empty space in the CAD view and choose Surface from the popup menu.
Tolerances...

*  Surface

Wireframe

Simple Wireframe
Points
GD&T

Reset

4 Select the cone in the centre of the model, and click ;. & | to add the cone item to the
inspection sequence.

The slot is a Wireframe item so the Wireframe Checker needs to be returned to the
Wireframe selection mode.

5 Right-click in an empty space in the CAD view and choose Wireframe from the popup
menu.

6 Select the rounded slot on the side of the block.

Autodesk Powerlnspect 2017
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7 In the Geometry Explorer tab, select New probed plane in the Linked to drop-down list.

8 CIick‘ v ‘to add the slot and plane items to the inspection sequence.

(]

9 Click

to close the geometric group.

Autodesk Powerlnspect 2017
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8.3 Bouncing Ball

Bouncing ball is an on-screen guide which shows you what has been measured and what
is to be measured next. Points are displayed as spheres in different colours to guide the
user during the inspection. The following colours are used by default.

= Blue: Unmeasured point.
= Red: Next point to be measured.
= Grey: measured point.

= Transparent Red: Actual position of point measured.

To illustrate this functionality, the bouncing ball will be applied to the two geometric
features defined above.

Open Geometric Group 2 in the Sequence Tree to display both geometric features.

Select the Features tab at the bottom of the Sequence Tree.

Autodesk Powerlnspect 2017
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it. The button changes to [ &/ |,

’ 8. Inspection Exercise
| Features | Geometry Explorer|
F Feature Inspect
2/ ]

Bouncing ball is disabled by default. Click the Probe path generator button to enable

Select Cone 1 in the Sequence Tree. Its details are displayed in the Features tab.
Frin)

[
Click the Recycle -

: button to edit the options.

Cone Inspect

Conel

XYZ| x| 80000 v | 55000 Z 0.000

iy
il H <K

25.000 25.000
50.000
-251.337 26.565
108.663 :\"h\-,
- i

Probe Path Strategy

[UserDeﬁned VI
[Manual v] E]
il 1.000

o7 I3

In the Probe path strategy area, select Manual in the top drop-down list (strategy), and
select Slices points in the bottom drop-down list (method).
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Probe Path Strategy
[ Manual i l

| SlicesPoints ) [

The cone displays the probe points as red spheres. Green lines/arcs show the shortest distance between the
points.

e
7 Select | to accept and save the geometric feature.
8 Click Slot 1 in the Sequence Tree. Its details are displayed in the Features tab.

o,
i i i
9 Click the Recycle button to edit the options.

Features | Geometry Explorer

Slot Inspect

Slotl

2 ©

xvz| x| o000 v| 37500 z| -25000]

1| 0.000000| ;| -100000( K | -0.00000(

6.000 |

[ 67.000]

00O

] e

Probe Path Strategy

|UserDefined -
[TeachhndLeam v] Q
T [ 1o00]

T X

10 In the Probe path strategy area, select Manual in the top drop-down list (strategy), and
select SlicesPoints in the bottom drop-down list (method).
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11 Click Probe externally to change it to Probe internall .

\

i
12 Click I | to accept and save the geometric feature.

XA

13 Click . to close the Slot Inspect page.
The Bouncing Ball feature is now applied to the two geometric features. This will be activated in the Sequence
Tree during Play mode.

14 Click the Probe path generator button to disable the Bouncing Ball feature. The button

changes to l e/ |

4

[
15 CIick'___| to close the geometric group.
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8.4 Surface Inspection

The next stage is to perform a surface inspection.

1 Click the Inspection Groups icon *| and then select the On the fly Surface Points

P

icon .=,

Name | Inspection Group 5 |

Visible
QOutput in report
Repeat CAD view on each page [

Page 1  Page 2 | Paint Sources(0) |

Coordinate System

Coordinate System | <Active Alignment > v |

Update existing points [_]
Default Tolerances
Low Tal High Tal Update existing points [_|

0.2 |0.2 %] [ Reset |

Option

Minimum Points | 5 % Auto-accept enabled (¥

Point Names

Label Counter
5p- | 1| | 1] Update existing points [

2 Set the Minimum points as 6.

3 Click OK.
The inspection group has been added to the inspection sequence.
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8.5 Guided Surface Inspection

This example creates another surface inspection but instead using guided points, the
Dynamic Points Editor is used to specify the points to be probed.

1 Select the Dynamic Points Editor ; from the right Mouse Context toolbar.

2 Double-click on the model surface approximately in the areas shown below, to specify
the three dynamic points.

LS 1 (000

b
3 Click Create inspection points from the Dynamic Point toolbar.
In the Sequence Tree, an inspection group is created including the three dynamic points.

Sequence Tree |CAD |
|% Inspection Gi v| :

% DS 1

%;1 Ds2

*%;1 DS 3

4

4 Click Up One Level ‘ to close the inspection group.

5 Click Dynamic Points Editor ; to deselect it.
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8.6 Section Group Inspection

Finally, a Section Inspection will be included in the inspection sequence.

1 Click View from Top (2)

2] to reorientate the view down Z.

2 From the Item toolbar click the Section Group ‘_‘ button. The Section dialog is

displayed.

3 In the Cut plane area, select X as the plane and enter 70 in the Coordinate box.

Mame | Section Group 1 |

Visible
Output in report
Repeat CAD view on each page |:|

Page 1 | page 2 | Paint Sources(0) |

Coordinate System
Coordinate System | <Active Alignment:> vl
Update existing paints [ |
Cut Plane
Plane [w = | Coordinate | n i
0 e 1 = |
Fick plane @ @l Transform ... J
Colour B -

4 Leave the other options unchanged, and click OK.

The inspection sequence is now complete and the inspection sequence contains all the items you created.

Two extra features (inspection aids) will be added to the inspection sequence to assist the inspector.

Autodesk Powerlnspect 2017
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......... ﬂé‘ PCS (CAD Daturn)
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- _\* Geometric Group 1

--------- | fa, Geometric PLP Alignment 1
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- _\* Geometnic Group 2

--------- ﬁ Section Group 1 X 70.000

®
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8.7 CAD View State

CAD View State items allow you to save the current CAD view (orientation and zoom) and
add it to the inspection sequence.

During the inspection, the CAD view item will load automatically, allowing the inspector
to continue probing without having to pause and manipulate the CAD model manually,
thus speeding up the inspection process.
Zoom and orientate to a suitable view around the slot feature, then select CAD View State
]

2 ..al
+0 from the Miscellaneous || toolbar.
--------- Ié' Machine Datum

--------- ﬂi PCS (CAD Datum)

B 0 Geometric Group 1

)

--------- s Geometric PLP Alignment 1
i
- o i Geometric Group 2

--------- [} Section Group 1 X 70.000

......... () CAD View State1

410 ®

The CAD View State item is added to the bottom of the sequence.

Expand Geometric Group 2 by clicking the ® symbol adjacent to the name, to show the
three geometric features. :
"—‘- i Geometric Group 2

“® Conel

: g 2 Plane 2

+ ------- [} Slot 2

Select the new CAD View State item. Keep the mouse button pressed, and drag and drop
the CAD view below Cone 1 feature.
— ------- i Geometric Group 2

_ 5& Conel

s CAD View Statel

g % Plane 2

@ Slot 2

The view is now placed just before the Slot feature, displaying the view just prior to the inspector probing the
feature.

&  Dragging the CAD View State item would not be required if the insertion cursor (2
was positioned here initially.
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8.8 Comment

Another method of assisting the operator during inspection is to include a Comment in
the inspection sequence.

As with CAD View State items, Comment items should be placed into the inspection
sequence at the point where the information needs to be seen.

=

|
| I |
Select Comment | *~ | from the Miscellaneous !.i' toolbar. The Comment dialog is
displayed where instructions, including images and videos, can be added.

aaga

Comment title here

Enter the following text.
Probe 10 points in and around the sphere feature.

i‘/i
Select | ¥ | to save your changes. The stored comment is added to the end of the
sequence.

Drag and drop the new Comment item below Geometric Group 2. The comment will display

just before the surface inspection.
The sequence is now complete and ready for inspection.

Click Play All! | on the Main toolbar.
The screen changes to Full Screen measure mode, indicating what needs to be measured and the minimum

number of points required.
Measure all the requested points.

Select the Report tab to check the measurement results.

Autodesk Powerlnspect 2017
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8.9 Play Resume

This feature allows you to measure more probed points for the selected element.
1 Expand Geometric group 2.

2 Highlight and zoom into the cone feature.

3 Select Discs |Q‘ from the Geometry Feature Display toolbar.

Further measured points will now be added to the cone feature. Powerlnspect will include these new points and
then recalculate the cone.

A deliberate bad point will be included in this measure to illustrate the ability of Powerlnspect to choose, select,
and discard points afterwards. This enables you to look for rogue points and to discard or replace them before
creating the report.

12!
4 Select the Play with Resume %! button from the Main toolbar.

5 Probe a further 5 points, ensuring the last probed point is out-of-tolerance.

Every additional point taken forces Powerlnspect to recalculate/refit the cone. The image above shows the refitted
cone to include all original and the new 5 points taken.
The out-of-tolerance point taken has forced the cone to be out-of-tolerance. This rogue point will now be excluded.

6 Expand the cone fea’gure in the Sequence Tree

= /» Conel

--------- A’_ Half Angle 26.564

7 Double click on Measured points 11/11.
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Fit

1
2
3
4
5
3
7
8
9
0
1

0.014%3

Emar

0.000
-0.000
0.000
-0.000
0.000
0.000
-0.000
0.000

Abs.Dev.

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001

Currentty 11 points are selected for fitting.

| Fit entity | [l Instant fiting

All he measured points are displayed. Point 11 is the rogue point. This point will now be excluded from the Iit.

8 Highlight point 11 and select ——=—1 > Delete.

———

Dev.
0.000

-0.000

0.000

.000

0.000
0.000

-0.000

0.000

-0.000

0.001

-0.000

Emor

0.000
-0.000
0.000
-0.000
0.000
0.000
-0.000
0.000
-0.000
0.000
-0.000

Abs.Dev.

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.000

Abs.Em.

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Select All

Clear Selection

Invert Selection

Include Selection In Fitting
Exclude Selection From Fitting

Copy Points

Paste and Merge Points

Delete

S

The point has been deleted permanently, and the cone has been recalculated without it.

The cone is now within specification as shown below.

Points do not have to be deleted to exclude them from the fitting calculation.

You can deselect the check box next to a point to exclude its point from the calculation

without losing it. This has the benefit of providing an audit trail for all measurements.
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8.10 Custom Actions

Powerlnspect includes three buttons that enable you to run conditional tests and custom
applications as part of the inspection sequence.

You can add the custom actions to the Definition level and within a geometric group from

Y
|
the Miscellaneous |__L| toolbar.

Custom Stop Replay

o |
Use Custom Stop Continue —— items to automatically stop the inspection sequence if
any of the specified conditions are met. For example, a Custom Stop Continue item can
be used to automatically stop the inspection if an element’s measurement is out-of-
tolerance.

When the inspection sequence is played, processing stops and a message is displayed if
any specified condition is met.

Stop if...

The action will be taken if any of the following conditions is met;
AII items

arein | Unmeasured v | state

Always
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Custom Print

Use Custom Print m‘ items to automatically print a report if any of the specified
conditions are met. For example, a Custom Print item can be used to output results only
when an item is unmeasured or out of tolerance.

Print to...

(@) File

Select folder for file output. File name will be generated automatically.

() Printer

Print as...
@l Report

() CAD View screen shot

The action will be taken if any of the following conditions is met:

|NI items.

are in |Unmea:a..|red

Always

Remove

Custom Action
_-!

Use Custom Action A items to automatically run an internal script or macro during
the inspection sequence. For example, a Custom action item can be used to automate
further processing or archiving of your measurement data.

Action item

) Saript

() Macro f AddHn

Autodesk Powerlnspect 2017
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9. Modifying Elements

Many elements created within Powerlnspect can be modified in one way or another.
Modifications can be made to items, probed points and even Powerlnspect itself.

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

9.1 Accessing Modification

You can edit or modify items in three ways.

= Right-click an item and select Modify Item from the popup menu.
Open Group
:'_
Rename Item k‘

<0 Insert cursor

Cut Shift+Delete
Copy Ctrl+C
Copy As Points

Copy Results

Paste As Point Cloud

Paste Ctrl+v

Delete Delete

Up One Level

[

Play Ttem
Play with Resume
[ Ply al

Reset All

Reset Item
v Visible
+ Qutput in report
Rotation Anchor

B

Probe Path ¢

Transfer to Geometric Group 2

F;

¥

= Select the item and click the Modify | * button on the Sequence Tree toolbar.

Sequence Tree I CAD | Machine

[ Definition v| i—==
When you modify geometric items, the dialog that specified the item’s parameters is
opened. This allows you to change the constraints that set the item.

= Use the short-cut key combination of Alt+Enter.

For example, in the Geometric PLP Alignment where a line is specified using the centres
of two circles, it can be altered to pass through different elements.

Most modifications work on similar principles, but these might affect the results. The next
example shows how to delete an unwanted result, and demonstrates how to rectify the
point numbers to maintain a continuous set of results.
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9.2 Anomalous Result Example

When probing a point, it is possible to create an unwanted or anomalous result by probing
too hard, taking too many points, taking points in the wrong place, false triggering and
so on. These results could affect a line of best fit or an inspection report, for example, so
it is often best practice to delete them.

In this example, the DemoBlock2008 part was probed and during the inspection an
anomalous result was taken. This anomaly was verified by taking a point at the same
position and comparing the results. As can be seen from the Sequence Tree, the deviation
of the anomaly is much greater than that of the surrounding results, so it should be
removed from the group.

L& The inspection group is open to display the points.

Sequence Tree | CAD

= Inspection Group 3 v | 4

1LY

i (B (R B B B <8

SP-1 (Deviation : 0.076)

s

SP-2 (Deviation ; -0.089)

L

SP-3 (Deviation : -0.083)

e

SP-4 (Deviation : -0.103)

L

SP-3 (Deviation : -0.129)

e

SP-6 (Deviation : -0.165)

SP-T7 (Deviation ; -0.213)

SP-8 (Deviation : -0.256)

L

L

L

=i

SP-9 (Deviation ; -0.014)

L

SP-10 (Deviation : -0.247)

W =
i, 4 B

3P-11 (Deviation : -0.246)

(T
-

5P-12 (Deviation : -0.080)

e

5P-13 (Deviation : -0.169)

L

SP-14 (Deviation : -0.182)

e

SP-15 (Deviation : -0.147)

L

SP-16 (Deviation ; -0.160)

LT

5P-17 (Deviation : -0.112)

® © € © € & & & & & & & & © & © ¢

e

Al 48 < <8 <& <&

L9
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Click ‘@j‘

Right-click on the anomalous result (in this case SP7), and click Delete on the popup

menu.
The point is removed from the inspection group.

to open the affected group.

Sequence Tree | CAD
|@ Inspection Group 3 v| (,4'
AR "~
......... . SP-1 (Deviation : 0,078
S Al ;
--------- .- 5P-2 (Deviation ; -0.089
@ B P2 )
......... e SP-3 (Deviation ; -0,083
@ WY P3¢ J
--------- e 5P-4 (Deviation : -0.103)
"
--------- Y SP-5 (Deviation : -0.129)
¥
--------- e 5P-6 (Deviation : -0.163)
° ¥
--------- @ jﬁ SP-7 (Deviation : -0. Qpen Group
......... ° 4% SP-8 (Deviation: -0.25¢ #/ Modify Irem Elesakec
= o Rename Item
......... @ ﬁ?’; SP-9 (Deviation: -001 (o 1o oo
......... ® ﬁﬁ SP-10 (Deviation: -0.2¢ ¢ Shift+Delete
......... ® ﬁﬂ:‘ $P-11 (Deviation : -0.2¢ =1 Copy e
Copy As Points
......... @ ﬁﬂ SP-12 (Deviation: -0.0¢ oo
......... ° jﬁ $P-13 (Deviation : -0.1¢ [ Paste As Point Cloud
e - [ paste Ctri+v
......... - - t -0
@ ﬂﬁ (Devistion ﬂ Delete Delete
......... @ ﬁj $P-15 (Deviation : -0.1¢ (1 ooy oo
......... @ 'E?; SP-16 (Deviation: -0.1€ ) phay Jrem
......... ° jﬂ SP-17 (Deviation : -0.1° = Play with Resume
d Play Al
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This leaves a gap in the point numbers, so they need to be reordered.

3 Click Move Up One Level |
be modified.

4 Select Inspection Group 2 and click the Modify |-

| Sequence Tree | CAD

' Inspection Group 3

4] /

>

4.-,4' 5p-1 (Deviation : 0.076)

4&4 $P-2 (Deviation : -0.029)

4.4 5P-3 (Deviation : -0.083)

4.4 5P-4 (Deviation : -0.103)

4.4 SP-5 (Deviation : -0.129)

4.,4 SP-6 (Deviation : -0.165)

—

4.!4 SP-8 (Deviation : -0.256)

4.# 5P-9 (Deviation : -0.014)

4.!4 5P-10 (Deviation : -0.247)

mfi 5P-11 (Deviation : -0.246)

4&4 $P-12 (Deviation: -0.080)

4.4 5P-13 (Deviation : -0.169)

4.4 5P-14 (Deviation: -0.182)

4.4 5p-15 (Deviation : -0.147)

R
=
-
- R
R
[ B
R
L A
[ R
R
- R
-
R
¥ 4.,4 $P-16 (Deviation: -0.160)
P 4‘1‘3 SP-17 (Deviation : -0.112)

@ ifil 5P-18 (Deviation : -0.031)

4

. The numbering of the surface inspection group can now

button. The Surface Inspection Group

dialog is displayed which allows you to reset the creation parameters.
To reset the numbers for an inspection the following changes need to be made in the Item Naming Rules

area.
j Name I.nspea].on "Group 3 |
257 = :
Visible
Output in report
Repeat CAD view on each page [
Page 1 | Page 2 | Point Sources(0) |
Coordinate System
Coordinate System | <ACDVE Allgnmeﬂb v
Update existing points |:|
Default Tolerances
Low Tol High Tl Update existing peints [
0.2 [0.2 [&] [ Reset
Option
Minimum Points | g : :Q Auto-accept enabled [
Faint Names
Label Counter Ina.
Sp- [ 1 1] Update existing points
Comment
o

5 Enter a Counter value of 1.

6 Enter an Incr. (increment) value of 1.
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7 Select Update existing points.
Point Names
Label Counter Incr.
SP- 1 1 Update existing points

8 Click OK.
The points are updated in the Sequence Tree; points SP11 and SP12 have been updated to become points
SP10 and SP11 respectively.

9.3 Replaying Probed Items

Individual features and points can be replayed.
1 Right-click SP10 and click Reset Item on the popup menu.

DOpen Group
47 Modify Irem Alt+Enter
Rename Item

<9 Insert cursor

Cut Shift+Delete
= Copy Cerl+C

Copy As Points

Copy Results

Paste As Point Cloud

Paste Cerl+v
® Delete Delete

Up One Level

[=] Ply Item

[% Play with Resume

[ Phy Al
Reset All

: Reset Item k

| v Visible

[v Dutput in report
Rotation Anchor

Probe Path rx

Transfer to Geometric Group 1

The point is reset and the icon displayed in the Sequence Tree changes.

F— gl
=

=7 Selecting Reset All resets all the measures in the group.

2 Select the point and then click Play Item . The point is shown as a dynamic point

in the CAD view.

3 Probe the point.
The Sequence Tree and report are updated with the new measure.
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10. Exporting to CAD

If you do not have a CAD model of a part, you can use Powerlnspect to take
measurements which can then be exported to CAD and used for reverse engineering with
a CAD system such as PowerShape.

10.1 Point Cloud

Point cloud data (3D digitised data) can be obtained in two ways.

= Contact — Using devices such as touch probes attached to portable arms or CMM
machines. At point of contact, the X, Y and Z coordinates are taken.

= Non-contact — Using devices such as line or scanning point lasers.
To include point cloud data in an inspection sequence.

= o=y
Click the Point Cloud Group | — | button on the Item toolbar to create a point cloud
group.

Mame | Point Cloud Group 1 |

Visible

Default Coordinate System
Coordinate system | <Active Alignment: v

Update coordinate system of existing entities [ |

Leave the settings unchanged, and click OK. The Item toolbar is replaced by the Point

Cloud toolbar.
Select an option from the toolbar which is appropriate for the action you want to perform:

=

e - - .

“— I Create a point cloud by probing points on the fly. Use this option to probe points on
the part and save them as a point cloud. You can also use this option to delete previously probed points so you
can reprobe them. If you have a CAD model, you can project the point cloud on to it to view any deviation.

A

“+| Curve flyout. This flyout contains three options:

0 probe points on the part and fit a curve throug em. The curve is saved in
"I to probe points on the part and fit through them. Th i di
the point cloud group and can be exported for use in CAD applications.

V)
a to create curves from sections through a CAD model. These curves can be used
to create reference lines for marking out a clay model.

Autodesk Powerlnspect 2017
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Vi
"/ to import a digitised curve from IGES or VDA files. These curves can be used to
create reference lines for marking out a clay model.

ot
o+
w]

— | Import a cloud of points from a file. Use this option to import points that have been probed
using a different application. The cloud of points is imported as a single element in the point cloud group and can
then be projected onto the model to find the deviation between the probed points and your CAD data.

&
e,

“ | Miscellaneous toolbar. This flyout contains two options:

% to add a comment.

[ ]

jis ] to add a CAD View Report to the Point Cloud group.
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Single Points on the fly

Single points can be taken as geometric items anywhere on the part. Single points on-
the-fly are the same as guided single points, except that a nominal value does not have
to be entered.

1 CIick‘Q ‘

to create a new Geometric Group.

a a

LS

2 From the Points toolbar , click Single Point on the FI

|No Compensation

Datum

| <Active Alignment=

Probe Dia

For help, press F1

&  The Compensation drop-down list controls whether probe compensation is
required on the points taken.

3 Probe a number of points on the sloping surface on the block (as shown in blue).

4

4 Click ‘_" to save the points. The points are displayed in the CAD view.

%% A
x% *
. K ¥ ¥
¥
¥ KK s
XK

Autodesk Powerlnspect 2017

Copyright © Autodesk 3



&\ AUTODESK. 10. Exporting to CAD

10.2 Digitised curves

Digitised curves enable you to probe a curve across the surfaces of a part. Use them to
measure sections around a part and to build up a picture of a part for use in reverse
engineering.

In addition to the ability to fit a curve through points probed on a part, you can also:
= Identify edges and gaps as you probe a part.

= Manage curve items using the Digitised Curve dialog.

= Generate curves from CAD models.

= Import curves generated using other software packages.

= Rotate, translate, mirror, and scale curves.

= View and edit point measurements.

Creating a digitised curve

To create digitised curves.
Ensure the part is secured to the CMM bed.

Click to create a new Geometric Group. Alternatively, you can create a Point Cloud
group.

_{l'r-..].L _"Ir ._.I.
Click '+ to display the Curve flyout, then click the Curve ! button. The Sketch
Curve Tool dialog is displayed.

[Geometric Group 2]- Sketch Curve Tool

RGO

For help, press F1

&  The dialog contains the following buttons:

A

L85
Reset All ﬁg to reset all points taken for the currently active item.
= Reset to reset the last probed point.

= New Curve to save the probed points to a new Digitised Curve item and start
a new curve.

= OK v to save the probed points to a new Digitised Curve item and close the
dialog.
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Cancel 3 to discard any unsaved points and closed the dialog.

._j'—
Edge point JJ to identify a discontinuity, such as an edge or a corner in the
surface.

S

Gap point = | to insert a gap before the next probed point.

Close/Open Curve O /O to connect the first and last point and close the
curve. Click again to open the curve.

-
Sl
Curve Sketching Options ™ | to display the Curve Sketching Options dialog.
Use this dialog to change the curve fitting tolerance or use a guided plane to control
probing.
&

IS Y

Toggle Guided Plane to toggle the guided plane.

Probe the points on the part to create a curve. You can probe as many or as few points
as you want.

Gaps and edges in the curve can be marked using the buttons on the Sketch Tool dialog,
extending your ability to describe the surface of a part while it is being probed.

—
e

Probed points are colour coded depending on their function:

Green indicates the start point of the curve.
Red indicates the end point of the curve.
Blue indicates a gap point.

Yellow indicates an edge point.

purple indicates other points in the curve.

You can change the point colours using the Curve page of the Options dialog.

When you have finished probing the curve, click v to save the points to a new
Digitised Curve item in the Sequence Tree.

Alternatively, click to save the points and start a new curve.
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10.3 Geometric multi-measure

Geometric Multi-Measure allows you to measure multiple geometric features without
having to create items first. The Multi-Measure feature is available from the Geometric
toolbar.

=
| i
1 From the Item toolbar, click the Geometric Group '£| button.

2 In the Geometric Group dialog, leave the settings unchanged and click OK.

Take a minimum of 3 points to define the plane.

Try to distribute the points evenly on the plane.

For help, press Fl

4 By default, the dialog is ready to probe plane features. To probe another type of feature,

=, ~
select the Item selection button, then select the required feature from the
selection list.

=
< B
O A
0 @
] e

= |
I¢
5 When you have probed all the required features, select |__.| to close the Multi-Measure
dialog.
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10.4 File Export

When you have measured geometric items or surfaces, you can use the data as a basis
for reverse engineering by exporting it in a format that can be used in modelling
applications. You can export to IGES, VDA-FS 2.0, ddz, ddx and dgk formats.

From the File menu, select Export > Export as CAD. The Export as CAD dialog is
displayed.

Filename

Browse, .,

Main entity

[IProbe centre

["]Probe contact point

[ ] Theoretical contact point [
Auxiliary entities 5
Probe direction [

Level increment (per group) | 10
Export surface (plane/cyl/cone) as MURBS
Export curve as Palylines [
Indude points removed from fitting [
Coordinate System

(@) CAD )cMM

Selection

» Geometric Group 1
=4 Point Cloud Group 1
|/ » Geometric Group 2

Select all | Deselect Al

OK

Click Browse. The Save As dialog is displayed.
In the Save As dialog, enter a name and choose a file type, then click Save.

In the Options area, select the check boxes of the attributes that you want to export.
By default, a unique identification and colour number is assigned to each attribute for use in differentiating the

different types of information associated with exported items. If you do not want to differentiate between the
selected attributes, enter the same number in all the Level and Colour boxes.

Select the Export surface as NURBS check box to export the data in NURBS format;
deselect the check box to export 3D items in Surface of Revolution format, and 2D items
as points or Ruled Surfaces.
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Select the Export curves as polylines check box to export curves as a series of straight
lines connecting the measured points; deselect the check box to export curves in NURBS
format.

In the Coordinate system area, select CAD to export the measurements in CAD
coordinates, or select CMM to export the measurements in machine coordinates.

In the Selection area of the dialog, select the check boxes of the groups whose contents
you want to export

Click OK to close the dialog and save the selected data to file.
The data can be now be imported into a CAD system and manipulated as required.

The picture below shows the data imported into PowerShape, where the probed planes
and features are now represented as NURB surfaces.
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11. Device Repositioning

The repositioning wizard in PowerINSPECT provides the ability to move the part and/or
measuring device without losing the alignment. This allows you to inspect a part that is
larger than the device’s measuring envelope.

The wizard works by creating a new repositioning datum by specifying at least three
elements. These elements can be a combination of spheres and single points. The part
or device can then be relocated and the same elements measured again. PowerINSPECT
matches the two positions and so can relate the new measurements to the original
alignment.

This allows you to carry on inspecting the part using the same co-ordinate system.

After creating a position, it can be edited and deleted from the session. The position can
also be reactivated if you are certain that inspection device is in the exact same position.

If needed the part can be moved instead of the device providing the reposition points can
be probed.

' i
Click New Document Wizard !/i| to open the New Inspection Session dialog.
Select Measurement with a single CAD Part and click Next.
Click New and browse to DemoBlock2008(CMM+Arm).dgk.
Leave the Offset and Tolerance settings unchanged, and click Finish.

Create and play an alignment using one of the previously described methods.

From the Machine toolbar “8&l | click Repositioning Wizard Kl

Select the first option, then click Next.
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Device Reposition Wizard

Click on an option, then click Next

Follow the steps to move the inspection device to a new position, or to create and
measure items which will be used in a future repositioning

Reactivate a previously created position. (This applies only to repeatable
positions)

() Edit previously created positions

The elements are selected at this stage (at least three).

Device Reposition Wizard

Create or reuse as many items of any type as desired. Then select the items which
will be used for repositioning and click Next

Name Coordinates
Rename
Cancel H < Back || Next = Finish
= Click —_1to create a sphere element.

= Click é

— " lto create a single point element

T,
= Only a hard probe should be used.
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For this example, three single point elements are selected on the DemoBlock2008 part, as shown:

Point 2

Point 1

8 Click é

MName

three times to select three single point elements.

Coordinates

(ﬁnem
Qﬁnemz
cs‘rtema

9 Click Next. The three elements now require measurement

Autodesk Powerlnspect 2017

Device Reposition Wizard

Measure the items, then click Next to perform a reposition operation, or click Finish
to reposition at a later time.

Measuring control

Measuring settings

Measuring status

Mame Coordinates

Y.
o Tem 2

o Ttem 3

Point 3
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10 Measure the three point items.

Measure the items, then click Next to perform a reposition operation, or click Finish
to reposition at a later time.

All items before Reposition have been measured

Measuring control

Measuring settings

Measuring status

MName Coordinates

v Item 1 398.4354, -273.4879, 42.7423
:;b Item 2 323.3746, -271.8594, 42.6559
v Item 3 384.9775, -229.0936, 42.5941

The measured coordinates for the three points are displayed.

11 Click Next.
The wizard instructs you to move the inspection device to a new location.

Move the inspection device to the new
position, then click Next.

Do not click Next until the inspection device has been
moved. Click Cancel to abort the repositioning operation

| Cancel || < Back || MNext > | Finish

12 Move the inspection device (or to simulate the same effect, move the component block
to a new location).
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13 Click Next.

14 Measure the same three points in the same order as initially taken and click Next.

Measuring control

Measuring settings

Measuring status

Name Coordinates

%
& Item 2 NewPosition

& Item 3 NewPosition

Mext > Finish

The deviation from the transformation is shown. Calculate Deviation can be used to calculate the deviation
from selected items.

15 Click Finish to complete the Device Reposition Wizard.

To perform the reposition calculation, select the list items you want to use, then click
Calculate. You can recalculate the deviation using different items. Click Finish to use
the current result.

MName Coordinates

Find mirii
{/ Item 1 398.4354, -273.4879, 42.7423 Ll

{; Ttem 2 323.3746, -271.8534, 42,6559

\b Item 3 384.9775, -229.0936, 42.5941

Calculate deviation
from selected
items

Deviation: | 0.0962, 0.0751, 0.0001 (Total=0,122)

The new position will be
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The new position is saved. Name it Position 2.

16 Previously saved positions can be reactivated or edited from the opening page of the
Wizard.

Device Reposition Wizard

Click on an option, then click Next

Follow the steps to move the inspection device to a new position, or to create and
measure items which will be used in a future repositioning

Reactivate a previously created position. (This applies only to repeatable
positions)

() Edit previously created positions
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12. Machine Tab (Manual CMM)

The Machine tab is used to manage the measuring device when Powerlnspect is connected
to a CMM.

B

&  No information is displayed in the Machine tab if Powerlnspect is connected to an
arm.

The Machine tab is available from the document window to enable you to manage the
probe heads, probes and calibrations in one place.

S&quence Tree |'C.AD | Machine
/ 11y ] 11 ¥
T4 RSN Y N

=~ Device - No_Model
E-y# Head - PH10M

¥
- i Calibration Sphere

7 ToolCollection

Import. .. | I Export... l | Export As Default
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12.1 The Probe view

The probe view lists the details of the measuring device and probing tools for the
document.

i Device - No_Model

El-4# Head - PH10M

. B
..... & A: 0.0 B: 0.0

i oZ A90.0B: 0.0

o E A 90.0E:90.0

{ Calibration Sphere

L ToolCollection

The active probe head, probe, and probe position are shown in bold. The view also
indicates the calibration status by displaying a calibrated tick < or uncalibrated cross &
for each entry in the list. The following options are available:

Change active probe or probe position.

-

& Edit the selected probe tool assembly.

ED:I Define a new probe position.

x Delete the selected item in the tree.

Delete all uncalibrated probe positions in the tree.
Delete all probe positions in the tree.

u Calibrate the selected item.

-
L

& | Calibrate all uncalibrated probe positions in the document.

v !
& | Calibrate all probe positions in the document.

The following exercises demonstrate the creation of a new probe assembly and
calibration.

&  The exact procedure will vary from CMM to CMM. You should follow the prompts
given on your machine. Ask your tutor if in doubt.

Autodesk Powerlnspect 2017
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12.2 Creating a new probe assembly

For the purposes of this exercise, no CAD data will be used.
Click New Document 1. A new empty session is loaded.

Click Toggle Machine toolbar:m. on the Main toolbar.

| & [ ot comeorea A

Click the Connection I 'button to connect PowerlInspect to the CMM.
If successful, _ is displayed in the Machine toolbar.

If prompted, move the pfobe head to the specified angles and glick OK.

Please move the probe head angles to
A=0.0,B=00

OK |

"

The Machine toolbar displays the Not Homed message.

)'D\ o ‘

N

Click Home | -0 |,

Move the CMM to the positive end stops (machines vary) and then trigger the probe as
requested.

The following assembly will be created as an example. Where applicable, substitute the
components to match your own hardware.

Expand the Probe Head tab by selecting the down arrow [=].

From the drop-down list, select the head MH20i.

Probe head: PH10M -1

[Renishaw PH10M ]
MNONE

Renishaw TP1s

Renishaw PHE

Renishaw PH&M

Renishaw PH1

Renishaw MH20

Renishaw MH3

Renishaw MIP

Renishaw MIH

Renishaw PH3
Renishaw PHIA
|Renishaw PH10M
Renishaw PH10T
| Renishaw PH10MQ
Renishaw PH20
Renishaw PH50
Renishaw RTP20
Renishaw RTP20CNC
Tesa Tesastar-
Tesa Tesastar-M3
ZEISS VastXT
Renishaw REVO
Renishaw Equator

“&  You can also create a new, custom probe head from this tab.
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Select Create to display the Create custom probe head dialog and enter your custom

values.

Head name:

Head type: W anual Indexable » | A probe head with manual, repeatably
indexed, probe positioning

[ Initial values can be musted

Guill mounting point [mm) Probe rounting paint [mrm)

The pasition where the probe head is The position where the probes are mounted
mounted to the Chk quil, relative ta the on the probe head, relative to the head's
head's hinge position hinge position

¥ offset: 0.000 * offzet: 0000
' offzet: 0.000 ¥ offset: -5.700
Z offzet: 37.000 Z offset: 24,000

Angle A parameters [degrees] A hinge offset [mm)
The relative position of & hinge to the B axis
Mirimuirn value: when =0 and B=0

W aximum walue:

Increment:

 offset:

Angle B parameters [degrees) Y offzet:

Minimum walue: 180.000 Z offset:

b aimuim value 180.000
Inerement: 15.000

[ 0k ] [ Cancel ]

The head type can be changed here (for example, Fixed, Manual Indexable).

Expand the Probe Tool |7 | tab.
Probe tool: <None> B
[<None> v]

[ ™
3¢ Calibrated

Edit... Delete Clone

&  The Probe tool tab provides the ability to create, edit and delete probes. Clone
allows you to quickly copy an existing probe assembly and change/modify the
required details to create a new one

Click New.

At the top of the tab, enter a name for this assembly (e.g. New Assembly).
At the bottom the tab, a list of modules is displayed.

Select the TP20_STD module.
TP20_5TD 2050 mm mZ AutoMagnetic

Autodesk Powerlnspect 2017
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7 Click Insert Part.

Auailable probe tool parts

Styli hd
Mame Length  Diameter To  From Fa
M2 1_STAR_CEMTRE 17.00 e 1.00 mm m2
M2 20«05 TC 20,00 mm 050 mm me
M2 20x0.7_TC 2000 mm 070 mm m2
M2 2015 _TC 20,00 mm  1.50 mm me I
Me_20s1a_TC 20000 mm 1.00 mm me
M2 20:1_TC 20,00 mm 1.00 me £
M2_20x25 55 2000 mm 2,50 mm m
M2 20x25 TC 2000 mm 250 mm m2 &
. 2000 mm 200 mm
M2 2082 TC k‘ 20,00 mm 2.00 mm e
Me_20s3_55 2000 mm 300 mm me
Me_20s3_TC 20000 mm 300 mm me
M2 _2084_55 20,00 mm 400 mm me
Me_20sd_TC 20000 mm  4.00 mm me
M2 2025 TC 20,00 mm 500 mm me
M2_2_STAR_CENTRE 15.00 mm  2.00 mm me p

[ Inzert Part ] [ Create custom part l

8 Select the M2_20x2_SS stylus.
M2 _20x2 SS 20.00mm  2.00 mm m2

9 Click Insert Part.

Available probe tool parts

[ Estengions A l
Marme Length Diameter To  From
210 55 1000 mm me  mZ
M2w20 55 20.00 mm mZ  m2
230 CE 30,00 mm me  mZ
M2w30_55 30,00 mm mZ  m2
b Zwd0_CE  40.00 mZ  m2
M2rd CF 40,00 mm me  mZ
b Z2wd0_ 55 40.00 mZ  m2
M2bl CE 50,00 mm me  m
b 2«50_CF 5000 mm mZ  m2
Mesh 55 500 mm me  m
M2«70_CF  70.00 mmm mZ  m2
M2l CF 30,00 mm me  m

10 The final component to be selected is an extension. No extension is required for this
example, so click Save. A message is displayed prompting you ensure the fitted probe
matches the new assembly.

Please change the probe fitted to the probe head with Mew Assembly

| | Cancel

11 Ensure the correct assembly is fitted, and then click OK.

The defined probe and probe tool are kept in the .pwi file when saved, therefore this
procedure does not need to be repeated for each new .pwi session.
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There are three options at the bottom of the Machine Tab.

I Import... I I Export... J I Export As Default |

These settings can be imported or exported (saved) to be used in other .pwi files.
Therefore, this procedure does not need to be repeated for each new .pwi session.

You can also choose to export these settings to a definition .pdb file, which can then be
imported into other .pwi files. In this way, you do not need to set up the same settings
for each .pwi file.

To specify the default settings, click Export As Default on the Machine tab. This saves your
settings to a default.pdb file, which is automatically loaded each time you create a new
inspection session.

The new assembly is now displayed at the top of the Machine tab, summarising the tool
setup.

= Device - No_Model
=-{} Head - MH20i
| g Mew Assembly - M2 20x2 55 - D: 2.000 mm
: “E A 0.0B: 0.0
-\ Calibration Sphere
(1% ToolCollection
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12.3 Calibration

After you have created a new assembly, it will need to be calibrated.

1 Click [=] to expand the Calibration tab.
Calibration B

Calibration sphere
Diameter:

The current diameter of the calibration sphere is displayed here. This can be changed after the head is calibrated.

2 Click Calibration Settings to display the Calibration settings dialog. This dialog can be used
to change the overall settings for the calibration.

Mumber of points [spherical probe):

Mumber of points [cylindrical probe]:

Warning: Thiz parameters affect the safety of the automatic
calibration process!

Probe safe distance: 10.000| mm -
Head safe distance: 30.000|mm -

Perform Manual Calibration

[ ak ] [ Cancel

3 Leave the settings as default and click OK.
The Head must be calibrated first.
4 Click Head-MH20i in the assembly tree to highlight it = EEEEEET

5 Click Calibrate selected item | u . The Probe Head calibration Wizard is displayed.

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

Warning: probe heads should only be calibrated by
personnel experienced in CMM and probe head use.
This action may damage yvour Probe Database and stop
PowerlINSPECT from working.

Click 'Cancel' to stop the calibration process or click
‘Next' to continue.

Finish

6 Click Next.

Autodesk Powerlnspect 2017
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7 Enter the size of the calibration sphere, and the vector direction of its normal
X

if asked).

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

agD

Enter the diameter of the calibration sphere

P0.000[m - |
I,'I,k 2+ -
| 0.000]
1 0.000]
K 1.000]
Cancel | [ <Back | [ MNe> ]| Finish

8 Click Next.

9 The next stage involves the creation of the Probe tool fitted to the head. Select the New
Assembly (or if required, enter a new name and diameter).

XN

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

For calibration process you need to have one probe with one stylus with
spherical probe tip attached to the probe head

Please select an existing probe or create a new one

Probe name  Stylug type  Diameter, mm Length, mm
TPEA_Z214..  Sphere 3.0000 70,0000

Sphere | 20000 | 405000

New probe name | Ceate |
Diameter pmicen
0000[mm  ~|
Sensor length D.DDDM
[ Cancel ][ <Back | [ Net> ][ Fnsn

10 Click Next.

11 You are prompted to enter the direction of the probe when it is at the A=0, B=0 position.
In this case it is directly down Z.

Autodesk Powerlnspect 2017
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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

Probe head main orientation

Enter the direction of the probe when angles are A=0, B=0. The direction is
along an imaginary line from the probe head hinge point to the centre of the
stylus.

Note: This value will permit the system automatically detect the orientation of
other probe directions.

Cancel | [ <Back | [ Ned> || Fnsn

12 Click Next.

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

Probe head angles

Choose probe head angles that will be used for probe head calibration.
Position (AD - BO) is always required.

Probe head angles used for calibration
@ (AD:BO) (A90:BO) (AS0:BS0)
© (AD:EO) (A90:90) (A9D:B120)
{©) (AD:BO) (AS0:B-90) (A90: BO)

) (AD:BO) (AS0:B180) (AS0:B-90)

[ Concel | [ <Back | [ Nea> ][ Frsh

You have the option to select angles you wish to use in the calibration process. This is useful if the default (first
option) angles are difficult to apply.

13 Leave the first default option selected.

14 Click Next.
The wizard prompts you to probe the calibration sphere.

Autodesk Powerlnspect 2017

Copyright © Autodesk 9



/\ AUTODESK.

12. Machine Tab

15 Click Next to start the process.

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

Manual Calibration of an Indexable Probe Head

1  Please probe the Calibration Sphere 3 times using the indicated A and B angle
Press NEXT button to start the calibration

2 Position 1; 4=0, B=0 ruat reasuned
3 Paosition 2; 4=30, B=0 not meazured
4 Puosition 3; 4=30, B=30 not measured

[ Cancel || <Back |[ Net> ][ Finisn

16 If prompted, change the head angles to A=0, B=0.

Probe Database

e

Flease move the probe head angles to
A=00B=00

17 Click OK. The Manual calibration dialog is displayed.

Mew Azsembly - M2_20=2_ 55 [A=00B=0.0]
Results

Diameter:

M ax dewviation:
Probe affzet ¥
Frobe offset '

Probe offset 2:

Instructions

Take a minimum of 4 points on the calibration sphere.
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18 Take at least 4 points around the sphere as shown.

~ o

19 Click OK.

20 Change the probe head angles to A=90, B=0.

Probe Database

Flease move the probe head angles to
A=800B=00

21 Click OK. The Manual calibration dialog is displayed.
22 Take at least 4 points.

Mew Assembly - M2_2082 55 [A4=80.0B=00]
Results

Dliameter:

I ax deviation:

Frobe offset

Probe offset v

Probe offset Z:

Ingtructions

Take a minimurn of 4 points on the calibration sphere.

23 Click OK.

Autodesk Powerlnspect 2017
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24 Change the probe head angles to A=90, B=90.

Flease move the probe head angles to
A=900B=900

25 Click OK.

26 Take at least 4 points.

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

Manual Calibration of an Indexable Probe Head

1  Please probe the Calibration Sphere 3 times using the indicated & and B angle
Press MEXT buttan to start the calibration

2 Position 1 4=0 B=0 Diameter: 1.947 mm
3 Position 2; 4=30, B=0 Diameter: 1.925 mm
4 Position 3: 4=00. B=90 Diameter: 1.942 mm

Cancel < Back Next >

27 Click Finish to complete the calibration process.

The assembly tree is updated to reflect the calibration. The head and three positions used are calibrated and

identified with a green tick.
=i Device - No_Model

=@

| By New Assembly - M2_20x2_55-D: 1.947 mm

: e F A90.0 B: 90.0

e AIS0.0B: 0.0

e A 0.0B: 0.0
Calibration Sphere

ra
%" ToolCallection

The list is currently displayed in the order the probe positions were created. Right-click on New Assembly
or a probe position allows the positions to be sorted in a number of ways.

Reset

Take calibration into account

A angle first
B angle first

Ascending order

Descending order

Currently, the position Az 90 B: 90 is highlighted in bold. This identifies it as the active position.

If a different position is required, you must activate it first.

28 Click A: 0.0 B: 0.0 to highlight it B,
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29 Click Activate selected item |_|

30 Move the probe head to the
Probe Database

31 Click OK.

position requested.

Flease move the probe head angles to
A=00EB=00

Position A=0, B=0 is now ready to use.
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12.4 Adding further probe positions

Further probe positions can be added using the Positions dialog.

Select the New Assembly in the tree.

=R W New Assembly - M2_20x2_SS - D: 1.947 mm

Click Add new position f E :.

Positions

A B

Z oo 0.0
I T ]

|| Delete || Deletes

[] Show deleted

Ok l [ Cancel

Use the slider bars or enter values directly in the boxes.

Enter A=45, B=45.
45 ()

45 - {0

Click Add to add it to the current list of positions.

& B
£ 9o 0.0
= 1 - i
E 450 450

Select OK to close the dialog.
The new position is now listed in the assembly tree but it is marked by a red cross identifying it as uncalibrated.

Click Calibrate selected item ' u

When prompted, change the position of the probe to A=45, B=45.
Click OK. The Manual calibration dialog is displayed.
As with the previous calibration, take at least 4 points, and then click OK.

Click Finish to close the Calibration Wizard.
The new position is calibrated, active, and ready for use & EEETIEEE
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12.5 Single Point Calibration

Single point calibration is a method of determining the position of the probe tip. Instead
of probing multiple positions on a calibration sphere, single point calibration uses the
nominal offsets of the probe head and probe diameter, and one calibration point to
calculate the offset of the probe tool. This enables you to quickly change the probe
assembly and adjust the probe orientation without the need to go through a lengthy
calibration procedure before running the inspection sequence.

Enabling single point calibration

To enable single point calibration:
1 Select the Tools > Options menu option. The Options dialog is displayed.
2 Select the Calibration page.
3 Selegt the Simple option.

,

[#- Dizplay Optiong ‘
- Printing

- Probe Path Werification
- Comments Calibration Mode
- File zawe options :
- Surface Inspection (2 Full

- Gieometric tems Calibrate probe assembly on a sphere
- CHC Replay
- Probe Tools
[#)- Probing options @) Simple
- filignment Mominals
- Wwiorkzpace

- Digitiged Curves

- Calibration

- OMY

Calibrate probe assembly using 1 point
Calibration Measurement Tolerance {mm}: 200

l Defauls ] [ 0k ] [ Cancel l l Apply

4 Click OK to save your changes and close the dialog.
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Calibrating the probe head

With the simple calibration method, Powerlnspect uses the probe head nominal to
calculate the position of the probe tip, so there is no need to perform any calibration
measurements on it. However, before you can use the nominal to calibrate the probe
head, you must specify the mounting direction of the probe head to specify the vector in
which the offset is to be applied.

To calibrate the probe head:
Select the Machine tab.

In the Probe view, select the probe head and click L. Alternatively, in the Probe head
area, select the probe head you want to use, and then click Calibrate.

The Probe Head Mounting Direction dialog is displayed.

Spedfy the vector of the probe assembly when its axis is normal to the mounting face of
the probe head.

Select an entry in the drop-down list to specify which machine axis the head is parallel
to. If you select Custom, enter the orientation vector for the probe head in the |, J, and
K boxes.

In this case, leave the settings as default. Click OK to close the dialog and calibrate the
probe head.
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Calibrating the probe tool

After calibrating the probe head, you can calibrate the probe tool. But first, you need to
specify a calibration position.

Select the probe tool in the list of available tools and click the Calibrate u button. The
Calibration and Positions dialog is displayed.

,

Alignment [No Alignment v]

Maode
(@) Acquire positions Calibrate

Point

MName Position 1 Measure Point

K-Axis -121.015 Acquire Position

¥-Axis -121,203 Cancel
Z-Axis 112.831

|:| Measure axis after axis

Probe compensation Mo Compensation

Z Timestamp

Use the Alignment list to select the alignment in which you want to report the calibration
positions. In this example, there is no alignment available, so select No Alignment to
display and specify positions in machine coordinates.

In the Mode area, silect the Acquire positions option.
Made

@) Acquire positions Calibrate

In the Probe compensation list, you can specify the direction in which you want to apply
compensation for the diameter of the probe. Select:

= an axis to always apply compensation along the vector of that axis.

= Automatic compensation to apply compensation along the main axis nearest to the
probing direction.

= No compensation to use the position of the probe centre without compensation.
= For this example, select No Compensation.
Enter a Name for the calibration position.

Specify the location of the calibration position:

Autodesk Powerlnspect 2017
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= To create a position by probing a location in the workspace of the measuring device,
click the Measure point button and probe the point.

= To create a position at a specified location, deselect the X-Axis, Y-Axis, and Z-Axis
check boxes, enter the coordinates in the adjacent boxes, and click the Acquire
position button.

= To create a position at the current location of the probe tip, click the Acquire position
button.

= When you have created a position, its name and coordinates, and the time at which
it was taken are displayed in the position list.

7 Repeat steps 4 to 6 to create more calibration positions.

& To change a point, select its entry in the list, click Edit, and enter new coordinates
for the axes.

8 When you have created the positions you want to use, you can now calibrate the probe
tool. Leave the Calibration and Positions dialog open.

Calibrating the probe tool

1 In the Calibration and Positions dialog, select the Calibrate option.
Mode

" Acquire positions + Calibrate

2 Orientate the probe.

3 In the position list, select the location with which you want to calibrate the probe.

Probe compensation INo Compensation - |

Mame X Y Z Timestamp

-114.110 | -119.361 | 109.230 | 17/09/2013 11:26:41

Position 2 -128.323 -121.033 107.034 17/0%/2013 11:27:20
Position 3 -120.207  -120.289 110,965 17/09/2013 11:27:24
Position 4 -118.621 -129.751 104.966 17/09/2013 11:27:35
Position 5 -129.699  -119.833 105.069 17/09/2013 11:27:40

4 Move the probe tip to the selected position, and click the Acquire position button.
Alternatively, click the Measure point button and probe the position.

5 Click Close.
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13. Help & Shortcuts

This chapter contains information about the Help menu and useful keyboard shortcuts.

13.1 Help menu

Contents

Quick start

What's new

What's this? Shift+F1

Automation Reference

Check for PowerINSPECT updates

Check for PAF updates

Subscribe to the PowerINSPECT Newsletter
Visit the user forum

Delcam on the web G

Product and system details
About

Use the Help menu to access information about PowerlInspect. Select:

= Contents to display the reference help file.

=  What's new to display the What's New file. The What's New includes information on
new and updated features for the current release of Powerlnspect.

= What's this? to display help on a specific feature. The cursor changes to %?. Click
on a button, toolbar or area to display the relevant page in the Reference Help.

= Check for PowerInspect updates to check if there are any updates available with
your software licence.

= Check for PAF updates to check if there are any updates required for your PAF.

= Subscribe to the PowerInspect Newsletter to sign up and receive the latest
information about PowerInspect by email.

= Visit the user forum to display the user forum page. You can use the forums to
discuss any issues with other customers.

= On the web to visit the PowerInspect homepage.

= Product and system details to display a .txt file containing system information,
details about your PowerlInspect install and licensing information.

= About to display a dialog showing information about the application.

13.2 Keyboard shortcuts

There are keyboard shortcuts for many of the common operations within PowerInspect.
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13. Help & Shortcuts

Opening, closing and printing files

Editin

File > New Ctrl+n
File > Open Ctrl+o
File > Save Ctrl+s
File > Print Ctrl+p
g files
Edit > Cut Ctrl+x or Shift+Delete
Edit > Copy Ctrl+c
Edit > Paste Ctri+v
Edit > Delete Delete
Manipulating the view
View > Resize to Fit Ctrl+a
View > Show Grid Ctrl+g
View > From > Top (Z) Ctrl+5
View > From > Front (-Y) Ctrl+2
View > From > Right (X) Ctrl+6
View > From > Bottom (-2) Ctrl+0
View > From > Back (Y) Ctrl+8
View > From > Left (-X) Ctri+4
View > ISO > Isometric 1 Ctrl+1
View > ISO > Isometric 2 Ctrl+3
View > ISO > Isometric 3 Ctrl+9
View > ISO > Isometric 4 Ctrl+7
Toggle shading s
Toggle hidden lines w
Wireframe view F2
Shaded view F3
Wireframe with hidden lines view F4
Zoom in d
Zoom out h

Working with surface inspection groups

Sort points by name

Shift+Ctrl+Alt+1

Sort points by deviation

Shift+Ctrl+Alt+2
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Working with dynamic points

Reverse the direction of the normal | Ctrl+m
projecting from the dynamic point

Convert a surface point to an edge | Ctrl+b
point or convert an edge point to a
surface point

Working with point clouds

Project points in the Point Cloud tab | Ctrl+Alt+p
onto the CAD surface

Load point clouds from a file to| Ctrl+Alt+f
evaluate a selected laser-scanned
item

Working in full-screen measurement mode

Accept the points taken and close | Enter
the current Feature Probing dialog

Cancel all the points taken and | Esc
close the current Feature Probing

dialog
Delete the last point taken Backspace
Delete all points taken Ctrl+Backspace
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