USER GUIDE

\ UNIVERSALCMM SOF'TWARE ' b, %

™~

GEOMET JUNIOR GEOMET 101
"T‘ 2
g2 "GEOMET 301
T '\
N\ ,_.-£|~__g\
GEOSTAT f;;,,_*f X GEOTRACKER
.,:'.‘"'./ oy '
(i .ﬁ e
h ij &y i

GEOMET

Helmel Enaineering Products, Inc.



\, Gzomer W

/‘FT"\/"_\‘
Glos]: AT s

Universal CMM Software

Title of Contents

Installation Instructions

Geomet 101

Geomet 301

Geomet Junior

GeoStat

GeoTracker

Renishaw Probes and Accessories

Vector Point



Geomet

Installation Instructions

Version 4.00

Helmel Engineering Products, Inc.



Table of Contents

1. Geomet Software Installation

2. GeoClean Authorization........

3. Adobe Acrobat Reader INStallation ......ooeeeoeeeeeeeeeeeeeeeeeeeeeeee e 12



Geomet
User Guide

Version 6.66
June 2006

Covering:

Geomet 101, Geomet 101+, Geomet 301

Helmel Engineering Products, Inc.



Contents

Chapter 1 - Geomet
Geomet Program Levels
Geomet Options
Geomet Comparison Chart

Chapter 2 — Table of Contents

Geomet Installation Guide — Introduction ............c.coceeevieriieniiiennnns 2.2
Changes to the Protection Device.........cceevvveeeciiieeiieeeieeeieee, 2.2
Geomet Installation Program Summary..........cccceeeevieeeiiieeiieeeieeenee, 2.3
Microsoft DIrect X.....ooooviieiieiiieiieeieeieeeieeeee e 2.3
Drivers and System Support Files ........cccoooeeviniiininiiiiniinnnen. 2.3
Installing Geomet — step-by-step Guide ..........ccceveiieviiiiieniiienienien, 24
Installing the Crypkey License Driver........ccccoecvvveevveeecieeenneenne, 2.7
Authorizing Geomet SOftware ...........cccceeveieiieiiiieniecieeieeeeee, 2.8
Geomet System OPLiONS ......cc.eevveeriieiiiierieeiieeieeriie e eeeeeeeeenes 2.10
Enhanced Features .........cccoevieviiiiiciieeieeeeeeee e 2.10
TOLETANCE. .....eeevieiieeiieeieeee e e 2.13
Probes and Sensors .........occueeiieiiierieiieeee e 2.14
File LOCAtIONS ...oovvieeiieiiieiieciieeiie et 2.15
RePOTt States ......eeeviiiiiiiieeiieee e 2.17
Feature CharacteriStiCS.......covvvieriiririiieeeiieeeieeeeiie e e 2.18
CMM CharacteriStiCs ... ..ceuierueeeiieniieeiieeieeiie et eeee e 2.19
Report Configuration ...........c.eeeeviieeciieeniiieeieecee e 2.21
COlOTS ottt ettt et et 2.24
FOrm Control.........ccviiiiiiieiiiieeieeee ettt 2.25
SPC FOTMALS ....eeiiiiieeeiieeeiieeeieee ettt e 2.26
Tolerance Codes........coovieiiiiiiieriieie et 2.27
Graphic Controls.........cceeeiieriieiiieeiieieeie e 2.28
CMM Scale Compensation ..........cccveeervieerreeerireeesrieesreeeeneeeenveeens 2.30
Linear Compensation...........cccueeeueercieeniieeiiienieeieeereesiee e 2.30
Non-Linear Compensation..........c.ceeccveeervreesureerineeessreeessneeesneens 2.34
Geomet Toolbar Control..........c..oeeviieeoiiiieciieeieeecie e 2.36
Interface Data SrIP .....oovieeiieeiieiie e 2.36
Working with TOOIDArS .........cceeviieiiiciieiieeieeeeeee e 2.37
Geomet Toolbar Tables..........ccceveeiieeeiiieiiiieeieeeeeeee e 2.38
Helmel Engineering Products, Inc. Geomet Training Handbook

www.helmel.com www.geomet-cmm-software.com



Contents

Chapter 3 — Stylus Management

StyIUS MANAZET ....ccvvvieiiieiiieiieeie ettt et eve et etee b seaeensaeeeaeens 3-2
Probe Qualification Process.........cccovveieviieeiiiieeiieeeiie e 3-2
Stylus Manager Sub Menus ...........cccccveeiienieeciienieeiieeieeere e 3-2
Deleting Stylus.....c.ooeeiiiiiiiiiiiecee e 3-3
Remove Pre-Qualified Stylus .......ooooveveiiiieiiicieeeees 3-6
Duplicate @ Stylus ......cooevierieeiieiieiee e 3-7
Labeling a Stylus ....c.eeeeeiiiieiieeiieeee e 3-8

Qualifying a Ball Stylus........coocvvieeiiiiiiieecceee e 3-9

Qualifying Ball Styli in Multiple Positions ...........cccceeerieniinncnne. 3-10
Note on Reference Sphere Location ..........cccccveevveeieeieenneennen. 3-10

Entering a Known Probe Diameter..........cccccveeeviieeiiieeniieceiieee, 3-11

Stylus Tip Relationships ........ccveeveiiiiiiiiieiiieeieeeeeee e 3-12

Qualifying with a Motorized Probe Head.............ccccooeeviiiniiiennnn, 3-13

Qualifying with a Stylus Change Rack........c...cocoviiiiniiniinnncnne. 3-15

Qualifying a Motorized Probe Head and Stylus Change Rack........ 3-18

Stylus Database Manager............cccceeeveeriieeiienieeiieeieeee e 3-19
Create a new Stylus Database............cccooeeeviviiviiiinciieeicceiee, 3-20
Import a Stylus Database ..........ccceevveeeieeiiiieiieieeeecieeieee 3-20
Delete a Stylus Database Listing .........cccccocvveevvieeniieeniieeeiieens 3-21
Set active a Stylus Database ...........ccccceevveeriieniienieeiieieeeee 3-21
Loading a Part Program ............ccccoeouieiiiiiiiniieieiceeeeeee 3-22

Renishaw SCR200/MCR 20 Stylus Rack Setup........cceeevvevveenennne. 3-24

Renishaw SCR200/MCR20 Maintenance Operations..................... 3-31

Stylus Database Edit Control...........ccccoeviieiiieniiiiieniieieeieee e 3-35

Chapter 4 — Feature Measurement

Basic Features

POINt ..o e 4-2

ID POINE ..ottt et e 4-3

Auto Direction Sensing and 1D Points...........cccceeeeviveenciieennnnns 4-4

2D POINL .ottt 4-5

Inside Radial / Outside Radial 2D Point............c.ccceevveeeiveeenennns 4-6
Helmel Engineering Products, Inc. Geomet Training Handbook

www.helmel.com www.geomet-cmm-software.com




Contents

BD POINt oo
Inside Radial / Outside Radial 3D Point................
Vector Point .....coovvvvviiiiiiiiiiiiieeeeeee
Understanding Vector Points.............ccccoevvrennennee.
Vector Point Technical Discussion........................
Vector Point Report Format.............ccccveevvennennnen.
Vector Point, XYZ/IJK KNown ..........ccoeevuvvvvneen.n.
Vector Point Unknown Data................covvvnnnnnnenen.
Vector Point IJK Known...........cccccoooeiviiiiiininnnn,
Vector Point XYZ KNown .....cccccvvvvveeeiiiiviiinnnnnnnen.
Vector Point Import File............ooooveeiiiniiiiiennne,

Macro Features

4 POINE INTETSECE cevveeeeeee et e e
SIO/WED oo
OVAL SIOT oo

Feature Averaging.........cceeeeevienieeniieeiienieeieeeieeieans

Chapter 5 — Coordinate Systems

Understanding Coordinate Systems..........ccccceceeeuennene.
Machine Coordinate System — MCS......................
Part Coordinate System — PCS ............cccooeieine.
PCS Base Planes ........ccocccooieiiiniiiniiiiiicccee,
PCS versus MCS.....oooiiiiiiiiiicceee,
Fixture Coordinate System — FCS .........................
Interim Coordinate System —ICS................c..c......
Clearance Coordinate Systems — CCS...................

Helmel Engineering Products, Inc.
www.helmel.com

Geomet Training Handbook
www.geomet-cmm-software.com



Contents

Wobble Coordinate System — WCS.......c.oooviiiiiiieeieeeeeeeieees 5-6
The PCS Setup GUide .....cceevvieiiieiieeiieiieeeeeeieeee e 5-7
Coordinate System Commands.............cocverveerienciienieenieenieeieeeneens 5-8
ICS=oPCS s 5-8
L0 4 1S 1L OO 5-10
ATLZN e 5-11
OFIZIN ettt e ee ettt e e st e e e neeeesnneeeenneee e 5-12
OfFSet ALIGN ..o 5-13
Editing an Offset AN ......cccvvviiiieeiiieeeee e 5-14
Pivot AN ...ooiiiii e 5-15
ROTALE ... 5-16
Edit an Existing Rotation Value ...........cccccceevieiiiiiiiniiiieee 5-17
TTaNSIALE. ... 5-18
Edit an Existing Translation Value............ccccooeeiiiieniiniienen. 5-19
PCS Program EXamples.........coeoiieeiiiieiiieeiieeieeeeeeee e 5-20
#1, Basic Alignment..........cccoooueiiiiiiiiiieeeee e 5-21
#2, Plane-Line-Point ...........cooovvvvveeiiiiiiiieeeieeeeee e 5-23
#3, QUICK PCS....oiiiie e 5-25
#4, Plane-Circle-Circle .........ooovvuveeeiiiiiiiiiiiieeeeeee e, 5-27
#5, Plane-Cylinder-Circle ............coooieiiieiiiniieiieeeeeieeee e 5-29
#6, Plane-Bisect Points-Circle ..........ccoooeieeiiiiiiieiiiieecccieeee, 5-31
#7, Cylinder-Circle-Point............ccoeoeeiiieiiiniiieieeiecieeeeee 5-33
#8, Plane-Intersect Lines-Bisect Points-Circle ............cc............ 5-35
#9, Offset ANGNMENT ......ooovviiieiiieeiieeee e 5-38
#10, Pivot Alignment...........ccceoeiiiiiiiiiiieieie e 5-39
H11, Translate......ccocovvveeiiiiiei e 5-40
F12, ROTALE .o 5-41
Coordinate System Manager.............cccueereeeriieeieenieeieeeieeeie e 5-42
Recalling a Part Coordinate System ........c..ccccecervinienencicnnne. 5-42
Recalling the Machine Coordinate System..........c..ccceevveeennnee. 5-42
Recalling a Fixture Coordinate System ..........ccccceceeveriienecnnenne. 5-42
Recalling a Vector Drive System..........cccceevcieercieenieeenieeenen. 5-43
Fixture Coordinate System Manager ...........cccceccveeevveeeseeeenceeeennnnnn 5-44
Import and Convert Pre-Geomet v 6.66 FCS Definitions.......... 5-45
Using the FCS Manager.........coccooveveiiiniinienienenieneeeeeeeeneens 5-47
Adding a new FCS to the database ............cccccoeviieiiiniiiniien, 5-48
Selecting a FCS Record ........coooviiiiiicniininiiiicneceeiceeee 5-49
AtACH STEP ..eviieiiieeee e 5-49
UPAALING...ceeiiiiiiiiecce et 5-49
DEItING...eieiiiieeiieeee e e 5-50
LOCKING . 5-50
Helmel Engineering Products, Inc. Geomet Training Handbook

www.helmel.com www.geomet-cmm-software.com




Contents

Dtails .o 5-50

Delete All.....ooiiiiiiieiieeeee e 5-50
Clearance Coordinate SYStEMS .........ccceeeveerieerieenieeniieeieenreenneenns 5-51

Chapter 6 — Tolerance

Introduction to Tolerance...........c.ceoveverieniinieneeieneceeceeeee 6-2
Linear Tolerance Theory..........ccccieiiieiieiieeiieiieeiieeie e 6-3
Working with Geomet Tolerance Windows ..........c.ccccvveviveeiienneenen. 6-5
Working with True Position Tolerance Windows ..............cccceeuveenne. 6-7
Interpreting Linear Tolerance in GEOMEt .........cceeevvveeeiveenireennnens 6-8
True Position Tolerance Theory ..........cccoeeviveeiiiieciieeieeeie e 6-9
Datum Bonus Tolerance ...........occoeoueeiiiiiieniiiiiiiieiecieeeeee 6-11
Process Control Tolerance............coceeveeeiieniienieiiieieeeeeeeeee 6-12
Out-of-Tolerance Flash Message..........cccouveveieeiienieeniieniieieeeene, 6-15
Vector Point Features — Apply Tolerance using Profile Bands....... 6-16
GeoTol — Form Tolerance..........ccceeoveveenieerienienieniieiceiesieeeeeen 6-17
Runout: Cylinder/Plane.............coceeviiiiieniiiiieieciieceeee e 6-18

Chapter 7 — Constructions

Constructions — Brief OVerview ..........ccccocvvieeviiieeciieecie e 7-2
Selecting Features .......c.veeecviiieiiieeiieeeeeee e 7-2
Implicit SeleCtion ........cocvieriiieiiiiiieiieeieee e 7-2
Targeted Highlighting...........cooooeeviiiiiiiieeee e, 7-2
Feature Selection ToOl.........c.cooovviiiiiiiiiiieceiee e 7-2

BISECT 1 e 7-3

IEETSECL .. ittt e e e e e e enbee e 7-4
General Features — Single Point Solutions ............cccccecveveeneenne. 7-4
CIrcle / CIrCle...uviieiiii e 7-4
CArcle LINe ..ooevieiieeeiieiie ettt 7-6

Helmel Engineering Products, Inc. Geomet Training Handbook

www.helmel.com www.geomet-cmm-software.com



Contents

OFTSEE FEATUIES - oot ea e e e eeaaes 7-8
OFTSEE POIN c.eeeeeieiieieeeeeeeeeeeeeeeeeee e 7-8
OFTSEE LINE oo e e e e e e e eeeeaens 7-9
OFTSEt PLANE....ceeeeiieeeeeeeeeeeeeee e e e e e e e e eaaenas 7-10

ANGIC .. e en 7-11

DISTANICE et e e e e e e e e e eearaaeeaenanes 7-12

EXteNded DISTANCE ....neeeeeeeeeeeeeee e e e e eeaaes 7-13
Reporting Format Control..........cccoecvvevieeiiieniieieeieeeieeieeene 7-13
CALCLE / CHICL e 7-14
Cylinder / SPhEre .......cccvveevieiiieeiieeieeieeie et 7-16
3D PNt / 3D POIN.cceiiiiiiiieieeeeeeeeeee e 7-18

Boundary Planes ..........ccoecieiiiiniiiiieieee e 7-19

Inscribed / Circumscribed Circle .....neemnnmmneeeeeeeeeeeeeeeeeeeeeeeeeenn 7-20

RECAIL FEATUIE ..t e e e e e eeeaeaaanas 7-21
Recall FEature TOo ... .. e 7-21
On Demand RecCall........ouueeeeeeeeeeeeeeeeeeeeeeee e 7-21

Recall PCS Base COMPONENLS .......ccceeervvieeriieeeniieeniieeeiieenvee e 7-22

Chapter 8 — Support Tools and Features

Understanding Auto Direction Sensing ...........cccceeeveeviverveeieenneennen. 8-3
Activate Auto Direction Sensing .........cccceeevveeecieeeniieeenireeesneeennes 8-4
Program Header .........cocooiiiiiiiiiiiiiiccceceeecee 8-5
Fixture Usage Data Fields.........ccccoovvieiiiiniieiiiiiiciccieeeee 8-6
Restart Program Header...........occvovviiiieiiiieiiiiee e 8-7
Rerun Step Selection, Manual and DCC CMMs ...........ccocceuene. 8-7
EZ Launch Menu SyStem..........cccueeevieriieriieeiieniieeiieeeeeiee e e 8-8
Activating the EZ Launch Menu System...........c.cccccveevieeennnennns 8-8
Creating and Editing Cradle Definitions.............ccccoevveeiiennennen. 8-8
Cradle Definitions..........coceeeeieiiiiiieieeeeeeee e 8-9
Editing Cradle Definitions .............ccceeeiieriieeiienieeieeeieeieeeenns 8-10
Assign and FCS to a Cradle.........coooeeeiiiiiiniieiiieieeeee 8-12
Assign Inspection Files to a Cradle ..........cccovvveevieecciieiciieenee. 8-13
EZ Launch Polling System ...........cccceeveiieiiiniiienieeieecieeieeene 8-15
EZ Launch Operational SEqUENCe .........cccccccvveevvieerciieeerieeenneen. 8-18
Helmel Engineering Products, Inc. Geomet Training Handbook

www.helmel.com www.geomet-cmm-software.com




Contents

Feature Selection Tool ..o 8-19
USING PCS Filters....cvveiiieiieeiieiiecieeee e 8-19
Display only Measured and Constructed Features..................... 8-20
Column SOTtING ......ccuveiiieiiieiieeie ettt es 8-20
Applying your Selections............ceeveeriieiieniiienieeieesieeiee e 8-20
Math FUNCHON .....coitiiiiiiiiiieiiecceeeeeeeee e 8-21
Diameter AVEIaging........cccverieerueeriieeniieeiieeieenieeeieeseeeeeesneens 8-22
Stylus Size Updating using a Ring Gage ...........cccecvveevvveeeneenns 8-22
DCC Option MENU.......cceeeriiieiiiiiieiieeie ettt 8-23
Rerun Feature Selector — Manual CMMS...........ccocceeviinienin. 8-24

TeXt FEAtUTES.....eeiiiiiiiiiiieiie e 8-25
Manual Step Text Entry ........cccoeeviieiiiiiiieieeiiecieeiee e 8-25
Basic TeXt ....ooiiiiiieiiieie e 8-27
User Prompt with Image Support ..........cccceeeveevieeciieniieiieians 8-28
In-Line Text ENtry .....cooooiiiiiiiiieieeeie e 8-29

Custom Ordered REpOTtS ......c.ceevveviiiiiieiiieiieeieecie e 8-31

CONCISE REPOTLS ..oieviiieiiieiiieiiecitee e 8-34

Report Control Center..........occvvvvieeiierieeiieeiieieeie e 8-36

Print Exception / SPC Tags.......ccceeeiieeiiieeiiieesiieceieeeeee e 8-37

RePOTt OffSet..cccueiiieiiieeiieee e 8-41

Digital Readout ..........ccoevviieiiieiiice e 8-42
Standard DRO........cooooiiiiiiiieeeeeecee e 8-42
FUIlL DRO ..ot 8-44

In-Line Math Calculator ...........cccooviiiiiiiiiiiiiieieee e 8-46

GEOPIUS LibDIary .....cc.cooiiiiiieiiieiieie et 8-48

Inspection Program Editing ToolS ..........ccceeeiieiiiiieniiiiieieee, 8-53
UNAO. et 8-53
DIRIELE ..ot 8-53
Delete Permanently...........ccoooieiiiiiiiiiiiiiiieeeeee e 8-55
Delete Al AtET....c.ooiiiiiiieieeeeeeeeeee e 8-56
Edit History TOol .......cooiiiiiieiiee e 8-57
INSEI oo 8-59
IMOVE ..t 8-60
Copy and APPend ........c.oeeeuiieeiiieeie e 8-61
Jump to Feature Number...........cccoeviiiiiiiiiiiniieieeieeieeieee 8-62

Helmel Engineering Products, Inc. Geomet Training Handbook

www.helmel.com www.geomet-cmm-software.com



Contents

Feature Properties .........ccceeveveeeeiieeeieeciee e
Single Feature Selection Submenu ........................
Single Feature Property Tool............cccoeevevieennennn.
Multiple Selected Features Submenu.....................

Report Navigation Keys.......cccceeevveviiiieniiieicieeeieeenne

File ATCHIVE oo

Chapter 9 — Working with Motion Control

Introduction to Motion Control.............cccceeeeeenieennen.
Point Type Definitions..........cccccveeeeiieeciieneieeeneen.
Special Considerations when Teaching Motion ....

Motion Adjustment TOOIS .........ccceeveiieniieiiieiiieiieees

Feature Generators..........ccoceeeveeriiriiieniciniieeiecnieeeeens

DCC Home POSItiON ...c..oevveeieriieiieiieieniesiceeeeee

DCC Variables.........cccoeoeiieniiiiiinieeeeeeeeeee

Motion Control Ribbon............coceiiiiiiiiiii,

Motion Edit ToOl .....c.cooiiiiiiiiiiiiieiceeceeee

One-Step Motion Edit........ccccoevviiviiieeiiiieiieeieeee,

Disable Motion on Features ........ooeveeeveeeeeeeeeeeeeeeeeannn.

Motion Map Test ......oooueeiiiiniiiiiieieeeee e

Chapter 10 — Offline Tools

INtroduction...........ccouvieeeiiieiiieee e
Feature Generators — Common Tools and Controls ....
Offline TP Generator ..........ccceeevvveeeiieeeciieeeiee e
Circle GENerator.........cccueevuieeieeriieeieeiie et
Cylinder Generator.............oocveevuieeviienieeieeeieeiee e

LIN€ GENETALOL ...

Helmel Engineering Products, Inc.
www.helmel.com

Geomet Training Handbook
www.geomet-cmm-software.com




Contents

Plane GEINEIALOT ... ..eeeeeeeeeeeeeee e ee e e e e e e e e e e eeeeanenanaeas 10-22
POINE GENETATOT ..t e e e e e e e e e e e e e e e e e eeaeaaaaans 10-31
BOlt HOLE GONETALOT ... e e e e e e eeeeeeeaaaaaens 10-35

Chapter 11 — Reverse Engineering

INtrOAUCHION. ..ottt 11-2
Reverse Engineering for Surface Generation ............cccoeeveevvennnnne. 11-2
Summary of Reverse Engineering Tools.........c.occvevviievieeiiennennen. 11-3
Choosing a Scan Method ............coocviiieiiiiiiiiiiieececce e 11-4
Manual Free Scan ..o 11-5
GEOTTACET ...t 11-6
Line AULO SCAN ...eviiiiiiiiieiieee e 11-9
4 Point Boundary Surface Scan ..........ccccoecieiiieniiiiiienieeieeeeee. 11-11
Radial Boundary Surface Scan ...........ccccooevieiiiiiiiniieniiieieee, 11-16
Understanding the Data Cloud Structure...........cccccevvvevienienennnen. 11-17
Cardinal SPIHNE ......ccveeviieiiieiieieeeece e 11-18
EXPOTEING oo 11-23

Technical Notes

Curved Surface Measurement with Vector Point .................... App1-2
Multi-Point Feature and CMM Inherent Errors........................ App1-9
Helmel Engineering Products, Inc. Geomet Training Handbook

www.helmel.com www.geomet-cmm-software.com



Gecomet

Geomet Junior Manual

Version 4.00

Helmel Engineering Products, Inc.



Geomet

INTEGRATED SPC FOR GEOMET
UNIVERSAL CMM SOFTWARE

GEOSTAT

|
|
et veme - |
e - s e - - -
- — pe—
— — - |
|
r e i
——— e —— ™

= — L

e - - | - -

e -

Helmel Engineering Products, Inc.



Gecomet

GEOTRACKER

Helmel Engineering Products, Inc.



Geomet

INSTALLATION AND SETUP GUIDE FOR
RENISHAW PROBING SYSTEMS

MCR20 STYLUS CHANGE RACK
PHOS/10/50 MOTORIZED PROBE

Helmel Engineering Products, Inc.



Gecomet

Vector Point Data

Helmel Engineering Products, Inc.



