MCOSMOS C2
CMM Software Tutorial

\
MICAT I ='Jv-| ,
Mitutoyo Infelbigent Computer Aided Technology J
the standard in world . :
metrology software '
cmm




Miitutoyo MBORMOS Overviow | mcosmos |

« MCOSMOS:
— “Mitutoyo Controlled Open System for Modular Operation Support*

* Modular CMM software system
— For Both CNC and Manual CMMs
— Three Levels: 1,2,3

— Optional Modules Available

* Provides CMM control, measurement and evaluation

* Runs on Microsoft® Windows® XP Pro or Windows® 7
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Performance features of standard MCOSMOS 1
software packages.

| CNC ]

Part Manager
The Control center from which the software package ] ) @
initiatized and the individual part programs are managed

GEOPAK (Geometry module)

For (enline / offing) part program creation using the
measurgment of geometric elements. Extensive lolerance
compansons and output funchens are mciuded

Cat 1000 P { CAD based programming module)

For (oniine / offfine) part pragram creation using the

measurement of geometric alemants directly from the & L
CAD model with collisian avoidance

Cat 1000 S ( 3D free form surface evajuation medule)

CAD medel based generation of surface measurement & @
paints and companson of actualinominal data, with

graphicai output

SCANPAK ( 2D profile evajuation module)
For scanning and evaluaton of workspace contours and
3D digitizing of surfaces

© 2005 Mitutoyo Corporation All Rights Reserved 3
» Level1 Manual Day 1, and 2
» Level1 CNCDay3 and 4

=
/

Level 2 Day5
Level 3 1 Day at a later time for Manual

Y

2 Days at a later time for CNC
Note: level 3 training to take place once lower levels are used, and

v

understood.
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Mitutoyo

Content : C2 CAT1000P/S

' mcosmas

Startup (Part Manager)
- Single import of CAD model
- CAD file types
- Import settings
- Feature file
- Model settings
- Mirror plane
- Toolbars & Icons
- Update/ Remove
- CAD model View
- CAD model Picking Tools
- CAD model Objects
- Settings
- Graphic
- Measurement
- Machine Movement
- Edge distance
- Prismatic Dialogs
- File commands
- Transform model
- Change CAD coordinate
- Length unit conversion
- Saving an adjusted model

© 2005 Mitutoyo Corporanon All Rights Reserved

- Measurement Toolbar
- Point
- Line
- Circle
- Plane {grid)
- Plane (circular)
- Cone
- Cylinder
- Measurement process
- Measurement mode

- Creating coordinate
systems

- Clearance height

- Creating alignments

- Collecting data

- Toleranceing functions
-RPS Alignment

- Extracting model data

- Collecting part data

- Comparing data

- Screen layout/window
customization

4

Surface analysis

- Points on a surface

- Multiple surfaces

- Graphic reports point/
surface data
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m Cat 1000 P/S: Overview m

- Mitutoyo’s Cad Model based online / offline part programming package

- Allows easy manipulation of the CAD Model for creating local coordinate
systems

- Allows an easy development of CMM probing path for Planes, Cylinders,
Cones, Spheres, Circles, Lines, Points and compound or simple curved
surfaces from your Cad Models

» Includes Collision avoidance, and Automatic Probe selection

» Provides transfer of nominal, and tolerance values from your CAD Model to
Geo Pak for evaluating, and reporting '

* Runs on Microsoft* Windows® XP Pro or Windows® 7
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Miitutoyo w4000 PIS Tools | mcosmos |

Part Directory Settings View User CMM Statistics Tools Window Help

LR
/

Cat 1000
PIS
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A4

To enter into Cat 1000P/S select the Cat 1000 P/S Icon.
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m Select and Load Model I.I.IILE[I.ILEI

Browse

' Single import of CAD model B _— for Model
R

MAC_Pait SAT :r i1

CAD fomat  |ACIS __:}—%ect

B file type

. e

5
Select feature file | “‘\\\__\
for Tolerances . | o iijeaueiie Define
i TR import
settings
Adjust model ke Bl
settings as S S il St
required I it - '
Foture file
Mg plare !
Select 0 |t [u] '
oK | Mirror
WK || ¥ cocel [P e | model as
== — — required
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Enter into Cat 1000 P/S |§J Cad will open with the Single Import dialog.
Click on the browser to browse for the desired model
Select the model format, ACIS is preferred. File type may also be
selected in the browser.
Define the import settings for your model format note: ACIS has no
settings to adjust.
Select feature file for Tolerances.
» Adjust Model settings as required.

» Sheet thickness will subtract skin thickness from model.

» Form modeling will add skin thickness.

» Select fixture if you have a model of the fixture in use.
Mirror your model as required.

Once complete, select OK to import the requested model.

Y V VWV

v

Y/

\%

Y




m Cat 1000P/S Settings m

f== =
Select B
‘MH:E@MCWJ)&MTN&MOM ttings Window Help | General
i ke o 8 I3 3 Sraphi settings settings...
Table > Measurement paints style...
Chait » Settings for colored surface view...
Color for tolerance classes... R S

o Gradient background
Settings for measurement.. Settings far i
Clearance hexgihl m"g‘ for machine dicalay...

S S . Settangs fer clearance hesght
Minsmum edge distance... Gt of f i .
Pri e R

Info. selected meas point...

Q\

CAD files

Graphic output resclubion...
Settings graphic report...
Settings list of results...

Reuet ¢ ormimureeston

LI 1200 5
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~ Select Settings.
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Select Graphic.
Select General settings.
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Cat 1000P/S Settings

: Min sze for meas ponts duplay

Magray devishon display

% messuement pomt offset 11000000
Enlaige coordnate syslem 27
\wiickh of moded lnes

™ GOD&T 2D Control Frame
Draws refinement

fugh resolution (show]

Iow resoigtion (fazt] [L

Define

for whiskers

_h-_‘_\—-_
Define percent
of point offset
"‘\‘_\_‘_‘-‘_‘

/( point size 7
for reports Define deviation
magnification

Define coordinate
system icon size

~

|

| mcosmos |

Define model
" Dieclx rendammigyr line width
X Nwee | P b |
e e e Select Font
type and size
Select Select Adjust
OK Graphic resolution
driver

© 2005 Mitutoyo Corparation All Rights Reserved

Minimum size for measured point display defines the size of measured
points for Graphic reporting.

Magnification deviation display will magnify deviation lines (Whiskers).
% measurement point offset will move the center of point representation
closer or further from the part.

Enlargement of Coordinate system defines the size of the coordinate
system icon in the current units.

Width of model lines defines the width of lines for the wire frame and path.
Font type defines the font type and size for some Graphic reporting.
Draw refinement will adjust the resolution not recommended.

Open GL driver is provided Direct X rendering driver must be loaded
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A | mcosmos
Mitutoyo Cat 1000P/S Settings
Select

M File Edit View Coorsys Messure Tools Mark Output Setti Measurement [ '

Ly ® 5 TNh Graphi pointstyle . >\ Generl seftings.

> points style...
a ¥ Settings for colared surface view...
=] Color for tolerance classes.. Color settings...
v Geadient background
% Settings for measurement... Settings foe probe display...
. Clearance hesghd 5 for remm e
5‘(‘-‘-'"9- “‘:I i oV, S{ﬂlﬂrj'- 'I:OI chearance rl!’-ght
. Minmum edge distance... Senulation of R ;

“Prsmatic” dialogs...

o Info. selected meas. point...
(@) CAD files
» Settings graghic repont._.
o Settings list of results..
. Revet (omurecstion
&
®
E
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~ Select Settings.

» Select Graphic.

» Measurement point style.
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m Cat 1000P/S Settings m

Select
Point style

Select Select Deviation
information to be _Ilr_w_s_and or
displayed with | @ vishay e visibility test if
points / surfaces (e desired
measured
® 2005 Mitutoyo Corporation All Rights Reserved 1"

» Select style of points Cones or spheres.

» Select with or without Deviation lines (Whiskers).

» Select the text to be added to measurement points / surface points.
» Only colors
» No. of point in collection sequence
» Deviation (X, Y, Z) provides deviations from Model nominal
» Deviation provides surface normal deviation form Model nominal
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Mitutoyo

Cat 1000P/S Settings m

- SF D@

Q \
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M Fle Edt View Coorsys Measwre Tools Mark Output Seffings Window Help| General (
L m e 8 &+ o & & &5 ob Graphic settings General settings...
. »

GSalﬂct I

Table Measurernent points style...
Chant Settings for colored surface view...
Coler for tolerance classes... o SERTA
v Geadient background

i measuremernt... e
Sektirigs Jor Settings for probe display...
Cleasance heght St fpk
O L A KPS, Settings for clesrance hesgiht
Minimum edge distance... 3 EEactcal P

“Drisrnatic™ diak
Info. selected meas. point...

CAD files

Graphne output resobution...
Settings graphic report._.
Settings list of results...

Rewet commumscabon
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» Select Settings.
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Select Graphic.

A 4

Select Settings for colored surface view.
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Mitutoyo

Select Enable
colored surface

Cat 1000P/S Settings

¥ Enable calored surtace view

-100%

-150%

/_

Enable colored
surface view may
also be accessed
by this lcon

Swrap top and boftom coko k)
‘ﬁ
[ Mo gradient
Musnbes of cabors Swap
| color

MCOSMOS

> salect Gradlentor
not, if gradient
select # of colors

Mas grid

Dt tacton

Range

© 2005 Mitutoyo Corparation All Rights Reserved
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A2

Swap colors from top to bottom.

‘7‘

verses smooth transitions.

v

v

Upon completion select OK.

v

Enable colored surface view also available from the toolbar.

Select gradient or not. Gradient offers distinct color vernation changes

If Gradient is selected use sliding bar to set the number of colors
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Mitutoyo

Cat 1000P/S Settings

M File Edit View Coorsys. Mesture Tools Mark Output

- S$FO

O\

S0t unN
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Select
tings Window Help Color .
aphic settings ) General settings..
Table » Measurement paints style...
Chart \Seulngihl colored surface view...
Color for tolarance classes... Coler settings...
v Gradient background
el Settings for probe display...
e Settings for machine display...
Sattings fol maching maverrse Settngs lor chearance hesght
Mirnumum edge distance... Salation of . -
“Prsmabic” dialogs...

Info. selected meas. point...

CAD files

Graphic cutput resolution..
Settings graphic report...
Settings list of results...

Peset «ormmprcgtan

14
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Select Settings.
Select Graphic.
Select Color settings.
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[m Cat 1000P/S Settings m

Double click to

set the color
for model

components

Color settings may
also be accessed
by the color

settings icon

i@ 2005 Mitutoyo Corporation All Rights Reservei

» Set the color for model components, be careful not to conflict with colors
used in the path. To change color double click on the color to be changed.

» Select a new color.

» Select OK.

» Upon completion select OK.
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'S Ny @ I, g ¥ i General settings...
7 Measurement points style...
‘ Settings for colored surface view..,
= Color for telerance classes... \Mm
7 v ient background

ﬁ Settings for measurement... Sultings foe proba dicplay-.
‘ Clearance hesgid Sutbiesicasmaition Hanli

Select :::q“;m -H:;:::F'M Settings for clearsnce hesghit

Graphic ) d! T Simulation of actusl machine position
Prsmatic” dialogs..

CAD files

Graphic output resolution...
Settings graphic report...
Settings list of results...

Reset communcation

9t UUN0 )
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m Cat 1000P/S Settings m

» Select Settings.
Select Graphic.
Select Gradient background to change from a solid color to a transition of

\4

shade from light at the bottom to darker at the top.

v v

A\

‘,/

v

7

Y

Y

Y

16



Mitutoyo

Cat 1000P/S Settings

(" Select |

M File Edit View Coorsys. Measure Toais Mark Output

[+ )
t

@0 unn
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Settings for
probe display

Caler for tolerance classes...
Settings for measurement ..
Clearsnce hesght.

Seftingt for machine movemnent.
Mimimum edge distance...
“Brigmatic™ disk

Info. selected meas. point...
CAD files
Graphic cutput resalutran...
Settings graphic report...
Settings fist of results. .

Reset communecaton

17

General sethings...
Meaasurement points style.

Sd'hngﬁ for colored surface view...

Color settings...
Grachent background

for probe display-..
Settings for machne display...
Semtng for clesrance haght

Simulation of actual machine position

» Select Settings.

v

Select Graphic.
Select settings for probe display.
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Mitutoyo

Cat 1000P/S Settings

=

Select colors for
removed points

Select Colors
for manual
measurement

[ Color settrgs

| % amow head size / picbe diamelsr

s ey S

s

] Select colors
for path

Define
magnification
factor

Colors: for manisal messaement pomis

M sgralicaton factar ||
. |
s g
¢ ok ok Flrkon = leader length

P S
Select L‘_
OK

& 2005 Mitutoyo Corporation All Rights Reserved

e ||| s !_xt_cml? = ll Define probe
= intrusion

18

Set the color for path

being careful not to conflict with the color of model

components. Using the same procedure as color for model.

v

A1

Y V V¥V

model).

v

Set colors for removed points.

Define magnification factor to define the probing point size.

Define arrow head size as a % of probing point size.

Define arrow leader length as a % of probing point size.

Define probe point intrusion (how far the probe point intrudes into the

Upon completion select OK.

AV v
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I
mm Cat 1000P/S Settings

Q \

@900 uUuN-
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Info. sefected meas. peint...
CAD files
Graphic output resoluton._.
Settings graphic report...

Settings list of results...

Recet commiunad s

19

i S
Select Settings ]
M File Edt View Coorsys. Messure Took Mark Output for machine ST
Cmleo & o8 - Bcpiey o
Table Measurement points stybe.
d_ Chart Settngs for colored surface view-.
g Celor for tolerance classes... SR
> Gradient background
& Settings for measurement.... Settings for probe display....
‘ Chearance hesght. wiys for machine display...
Settingt for machene mevement Settings for clearance heght
Select Minsmum edge distance... Sunulabion of actual maching gostion
Graphic “Prismatic” dialogs.

Y

Select Settings.
Select Graphic.

Y

7

Select settings for machine display.
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m Cat 1000P/S Settings mm

Select Machine
components to
be displayed

Select other
hardware to be
displayed

vSem'ngs ine di | :_Z_l__‘;_ 4 : i “‘

[ Rt — Probeng system

Select the portion
of the probe to be
displayed

.i
|
Complete probing cystem |

L]

. MM table o Masterbals n Probe

a Fictay table % Fotues [ Ondy probe bal

0 W 0K | X coed | P oben ||
EA CPNRe S S T e ===
Select
Transparency OK
© 2005 Mitutoyo Corporation All Rights Reserved 20

v

Select Machine components to be displayed in the CAD system.
Select the hardware components to be displayed in the CAD system.
Select the portion of the probe to be displayed in the CAD system.
Note: The current loaded / built probe will be displayed.

Upon completion select OK.
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Mitutoyo

Cat 1000P/S Settings

M File Edit View Coorsys. Measure Tools Mark Output

- SF O

Q \

A 1AL N
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s Window Help
Graphic
Table
Chart

olor for tolerance classes .
Settings for measurement..
Clrarance hesght.

Settngs for machine movement.
Werermum edge distance...
“Prismatic” dialogs...

Info. selected meas. pont...

CAD files

Graphic output resolution_
Settings graphic report_..
Settings list of results..

Feter comerun stion

21

v

Select Settings.

Y V¥V

Select Color for tolerance classes.
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m Cat 1000P/S Settings m

Select Select
color

Set Color
for
tolerance

Bane colors
Color of HrEmE
tolerance N | ECEEEN
classes may also HEEEN
EEEEN
be accessed i
with this icon EEEEE
EEEEN
Custom colors: |
.
l’:rl—n—FF ? - Hus [0 Red [255
Satw Grem‘!()_
i | CooSold | [120° Bl [355 |
Same color ‘ e IJ

for upper
and lower
tolerance

Same colod fof upper and lower lolsiance
clbites

Select define
custom color

2005 Mitutoyo Corporation All Rights Reserved 22

» Select a color for a tolerance class double click on it to customize the color.

» A color chart will appear select a color.

> If you wish to adjust the shade select define custom color.

» Select the shade and add the color these shades may be applied in any
color selection.

» Select OK this will apply your choice to the chart .

» Continue until all colors are defined to your satisfaction.

» If the same color for plus deviation is to be applied to minus deviation
select Same color for upper and lower tolerance.

» Select OK Upon completion.

» These colors will be represented in graphic reports as balls or cones
at each surface point.

>
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w Cat 1000P/S Settings

M File Edit View Coorsys. Measure Tocl Mark Output

Select
Settings

FFo@

Select
Settings for
measurement

O\

A 1A %% %
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Chearance hesght

Settngt for machene Movement.
Minimum edge distance...

“Bri ™ dind

Info. selected meas. point._.

CAD files

Graphic output resolutron_
Settings graphic report_..
Settings list of remults..

Feset comemunecation

23

v

Select Settings.

Y

Select Settings for measurement.
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Cat 1000P/S Settings

Set # of
decimal

Select
General

Number of decanaia Set acceptable
deviation

[{ Use master ball for collsion check |

\ Set max pitch
L for collision
— check
x| o | |t
S ——

Select use
Masterball for

collision check
R e e

(£ 2005 Mitutoyo Corporation All Rights Reserved 24

Y

\7d

Select General settings.
Set the number of decimal places, a number grater than or equai to it's

counter part in Geopak is recommended.
Set an acceptable deviation.

Y

Select use master ball for collision check this will use all visible machine

components for collision check.
» Set max pitch for collision check. The collision check will check for collision
along the probe path in the increment defined, when collision avoidance

is activated.
> Note To activate collision avoidance you must have a clearance height off.
>
‘«;’\’
“:’\
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m Cat 1000P/S Settings m

Select
Tolerances

Select Position
Tolerance Mode and
tolerance value

& True poation & in GEOPAK
" Pos. talerance as datance (XY.7)

| Tolerance for GEORPAK 001000

; 2 Select

| [P c;ml ‘T m’” 2 GEOPA‘K
Tolerancing

© 2005 Mitutoyo Corperation All Rights Reserved 25

~ Select Tolerance
Set position mode and tolerance.
Select evaluation location GD&T dialog or in GEOPAK.
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m Cat 1000P/S Settings m

== — W TLp e s i ]

Select
Surface

Do not use probe
compensation for
CAD point
calculation

Use probe compensation for CAD pont calculason ‘

e
P i

(2 2005 Mitutoyo Corporation All Rights Reserved 26

» Select Surface.
» Do not use probe compensation for cad point. Cad will find the model point
closest to the center of the probe and compensate in that direction.
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Cat 1000P/S Settings

Decimals

Settings for measurement ™ N

General | Tolerances | Sudace w'
| Number of decemals I
| !

Nusmber of decimals for angle F_',—

Select
OK

© 2005 Mitutoyo Corporation All Rights Ressrved 27

Define # of

MCcOSMOS |

Y

v v

Y V. V V ¥

A 4

Select Nominal

counter part in Geopack is recommended

Set the number of decimal places, a number grater than or equal to it's

27



m Cat 1000P/S Settings m

M File Edt View Coorsys. Measure Teols Mark Output

SF o

Select Minimum
edge distance

Q \

@ 2005 Mitutoyo Corpaoration All Rights Reserved

S >l il v

Window Help

Table
Chast

Coler for tolerance classes...

Settings for measurement...
Chearance heght

Settings for machine moverment

Settings frst of results...

Retat communscation

28

Select Settings.

v

Select Minimum edge distance.
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Mitutoyo Cat 1000P Settings Iretakd

l Set minimum
edge distance

A value

Minimum edge distance 9f’
Mmwmum edge distance 1003000

Edge offzet 0.03000

: = = Set edge
]2 ] ] e,

© 2005 Mitutoyo Corparation All Rights Reserved 29

Y/

Minimum edge distance defines the minimum distance from the closest
edge that probing points will be accepted when check points is turned on.

» Edge offset will place points the edge offset distance away from certain
edges when creating a probing path.

» Note: The Edge offset must be grater then or equal to the Minimum edge
distance

>

>

>

¥

¥

»

>
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Mitutoyo Toolbar Editing Ilu:l.u.l.u.q

ML L | Kiel | 82 & o 8@+ @

Rt click on left hand edge
of toolbar to be edited

Select
Add Close and
: save edit

C“’MHT“ ¥ - —— 2k
Close

| Avalabie toolbai buttons.

~ |
i D Reset to
': e Helo ‘ defaults
Zoorn

Movelp | | M tool
f+ Receriie ove 100
e v  MoveDown| up, or down

Select
Select tool
Select tool
remove
to add to remove
® 2005 Mitutoyo Cerporation Ait Rights Reserved 30
> To edit a toolbar Rt click on the bar at the left side of the toolbar to be

edited.

The Customize toolbar dialog will appear.

Select tools from the available side to add.

Select tools from the current tool side to remove.

Select tool to move, select move up, or down to position tool.
Reset will reset the toolbar to the Default.

Close will apply the selected changes.

Y V. ¥V V VY

A\

A\

A7

Y

vV V ¥V

30



m Add Remove Toolbars m

Tool Mark Output Settings Window Help

AR T LR B NI

Select

Select Mm-m-w o nylars

Toolbars Select
Toolbars
g to Add, or
e T

Remove

LNESE L LS

® 2005 Mitutoyo Corporalion All Rights Reserved 31

» To add, or remove a Toolbar Select View.

» Select Toolbars.

» Select a Toolbar to add, or remove. A check mark will indicate the
presents of the toolbar.

>

Ve

>

>

>

>

N

N

>
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Mitutoyo View Toolbar e

Side Isometric Rotate
View View Dynamic

4

=

Top Center
View Dynamlc Dynamlc Model

® 2005 Mitutoyo Carporation All Rights Reserved 32

~ The above tools will manipulate your model View.
»

Y

v v
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Picking Tools Toolbar, &
Objects Toolbar

 mcosmos

Pick Surfaces
with mouse

Create
sections
Show / Hide

Machine
position

Show / Hide
Edges

Pick Edges
I Sections
with mouse

Pick points
with mouse

Enable
colored

\_surface view

Show | Hide
Clearance
Height

Ao

Show / Hide
Vertices

Show | Hide
Surfaces

© 2005 Mitutoyo Corporation All Rights Reserved 33

Show | Hide

measured
elements

» Picking tools to select various model components.

Y

Objects toolbar allows you to turn on or off various model /machine

components. Note: Surfaces must be visible to create a path.
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] [ ]
Miitutoyo Verlfy the Motel | mcosmos

[M Fée Edt Vien Coorsys Messre Tosk Mak Oulpot Settings Wendow Help
LRl d v 8@ +9 B Lt R u® pEU G
- 3 T TEE B e E T Ry s — - -

= ' Select Pick edges ]

Ir,-_--_ N
Selecta
conspectus

with mouse

G =]

gl RtcClick | [ Verify size
Mouse | | Matches
' Units

Approximate
edges to

| v Facer
| v Edges

v Vertices
|

Into picked

Hide picked| idga(s)
| Dalete edgea= 1ection

| Approximaid picked edgefs) to > &,
v Par Line

Rotste [ = i
! Zoom ; [+ 3 W Conca | ? Hel

© 2005 Mituloyo Corparation All Rights Reserved 34

> After Loading the model, it is always a good idea to verify your Model.

» Select pick edges with mouse.

» Pick a conspicuous feature, left click on an edge of the feature selecting
that edge. You have picked an edge when it changes color.

> Right click in the field to ocpen the dialog and select Approximate edges to.

» This will open an extension. Pick the feature type in this example Circle.

» A dialog will open displaying the location, vector, and size of the selected
feature.

¥ Verify this information to be sure that model was imported correctly.

>

¥

>

>

>
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Mitutoyo | mcosmos

Length Unit Conversion

M ¢ Setings Window Help
I Ak R R L BN
3
| =}
@
L]
C
L Pt kil Select
[ — c desired
onvert
: = units if Deselect it
required convert model

: unit if needed

z )
o W sk
- 14 nch
@®

@ 2005 Mitutoyo Corparation All Rights Reserved

o

[/

If the model units require adjustment select file.

2%

Select Length unit conversion to correct units (inch / MM)

v

v
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Change CAD Coordinate System m
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To create a local coordinate system select File.

Select Change CAD Coordinate System.

The Change CAD Coordinate System dialog will open.

The following 3 steps may be done repeatedly as you prefer.

Select Surface point.

Select the axis you want to be perpendicular to the surface to be selected.
Select the surface to align plane to.

Verify Axis icon direction Reverse as necessary.

Select OK to complete step 1.

Select NO when asked to save the transformed model.
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m Change CAD Coordinate System m
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» Select File.

7
[/

Select Change CAD Coordinate System.

The Change CAD Cocordinate System dialog will open.
Select Pick Edge.

Select the axis you want to Align to.

v v

o
/

\ 4

Select the surface to align axis to.

A4

Verify Axis icon direction Reverse as necessary.

Y

Select OK to complete step 2.
Select NO when asked to save the transformed model.

v

Y VY

v

A4
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~ Select File.
» Select Change CAD Coordinate System.
» The Change CAD Coordinate System dialog will open.
» Select a feature type you would like to use to adjust an axis origin.
> Select an axis you want to create an origin on for the selected feature type.
» Select the feature to origin the selected axis on.
» Verify Axis icon location in the selected axis.
»
>
>
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Change CAD Coordinate System mm
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v

Y

i
|

v v

Select a feature type you would like to use to adjust an axis origin.

Select an axis you want to create an origin on for the selected feature type.
Select the feature to origin the selected axis on.

Verify Axis icon location in the selected axis.

Y v

Y/

v

v

o/
[/

v

;
7
Y
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m Change CAD Coordinate Systemm
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» Select a feature type you would like to use to adjust an axis origin.

» Select an axis you want to create an origin on for the selected feature type.

» Select the feature to origin the selected axis on.

» \Verify Axis icon locaticn in the selected axis.

» This completes step 3. If the model origin is too far from the model you
may complete step 3 first then repeat step 3 after step 1 and 2.

>

>

>

>

>

»

>

b
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m Verify CAD Coordinate System mm
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IM Fie Ede View Coorsyr Messure Took Mark Output Seftings Windaw Help
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After changing cad coordinate system, it is always a good idea to verify
your Model.

Select pick edges with mouse.

Pick a conspicuous feature, left click on an edge of the feature selecting
that edge. You have picked an edge when it changes color.

Right click in the field to open the dialog and select Approximate edges to.
This will open an extension. Pick the feature type in this example Circle.
A dialog will open displaying the location, vector, and size of the selected
feature.

Verify this information to be sure that model adjustments were done
correctly.
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If necessary Transform the model to correct for minor picking errors.

A7

To Transform the model select file.

v

Select Transform model.

Y v

Input model transformation values. Note: We are moving the model not
the origin. The values are the opposite of those used to move the origin

Y

Upon completion select OK.
Select NO when ask to save the transformed model.

\d

v

Y VvV Y

v

Y/
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m Verify CAD Coordinate System m
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v

After adjusting the model, it is always a good idea to verify your Model.
Select pick edges with mouse.

Pick a conspicuous feature, left click on an edge of the feature selecting
that edge. You have picked an edge when it changes color.

Right click in the field to open the dialog and select Approximate edges to.
This will open an extension. Pick the feature type in this example Circle.
A dialog will open displaying the location, vector, and size of the selected
feature.

Verify this information to be sure that model adjustments were done
correctly.

vV v

Y

A G

v

Y/

vV VvV
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A4

Once all settings have been reviewed enter into the learn mode.
Select measure.

v

”
[/

Select learn mode.

v

The learn mode may also be entered from the program manager.

\d

Most settings may be adjusted any time thought out the programming
process.

7
a2

v

v VvV VvV

Y

v
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Learn mode

Startup wizard
will run creating
selected lines in
GEOPAK

Expanson coefhoent 106
Apply to CHC movements

Field for results
H I Temperatute compensation
06001 |

lﬁy“ﬁmm&um

. ProbeNo 1
|IIII(3
|

| Load coord gystem
i

® 2005 Mituloyo Corporalion All Rights Reserverd

45

Al avaiable pensors
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0.0000
0.0000

Y v v

Yo

Y/
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The learn mode will start and the startup wizard will run.
In GEOPACK create a coordinate system to match the Cad coordinate

system.

This can be done manually, or by using a fixture coordinate system and

a translation.
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Coordinate Part to Model
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» Place part in fixture coordinate system.

» Collect data from part for translation, document the values, delete
measurements.

» Select Move, and Rotate Coordinate System.

» Define shift and rotation, as applicable from coliected data.

» Select OK to apply translation.

»

>

>

yS

»

»

>
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Setup in Geo Pak
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fixture to part

47

» Turn CNC motion on.

» Set CNC Parameters as defined in level 1 training Ref page 214.

vV Y

Move machine to home position.

A4

v

v Vv

A7

v
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Y/
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Provide Instructions
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Use programmable stop to provide instructions, pictures, and sound files

for loading part as applicable.

Move machine to a conspicuous location on part.

Use programmable stop to provide instructions, pictures and sound files

for verifying setup of part as applicable.
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m Cat 1000P Settings mm
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» Select Settings.

» Select Graphic.

» Select Settings for clearance height.

\"\

>

S

P

B

S

.

P
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Mitutoyo Cat 1000P Settings | mcosmos

Select a color to
represent the
Clearance plane
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Select a color to represent the Clearance plane. Same procedure as in
model colors. Note: Clearance plane and it's representation may be
turned on or off at any time.

Upon completion select OK.

\%

v

v

v

v

A\

Y

v

v

\%

Y

v

50



Mitutoyo Cat 1000P Settings | mcosmos|

M File Edit View Coorsys. Measure Tools Mark tings  Window  Help
Lwo &= &% ¢ @ R Gk g I NN
Table
- | Chart
n Calor for tolerance classes...
% ettings for measurement....
q Ciearance hesght
Settingg for machine moverment
Select Niw::w-edguﬁmm
! Settings for :
= Measurement
@
' Settings graphic report...
‘ Settings list of result=s_
- Rese! commumcation
&
@
®
& 2005 Mitutoyo Corporation All Rights Reserved 51
» Select Settings.
» Select settings for measurement.
>
‘~>
>
>
=
>
>
)

v
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m Cat 1000P Settings m
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A7

Select Avoidance path.

If you want the machine to change probes, when the pregram path warrants it, select
Default for automatic probe change.

» Allow probe generation, will allow the machine to add needed probes for a program and will
allow for their use. If this option is selected upon completion the added probes should be
calibrated and the part re-inspected.

Number of points for probe search, indicates the percent of probing points to be checked
for collision if violated.

Resorting of measurement points will resert the points to optimize probe path.
Clearance zone is a zone around the probe (safety distance max) that will register a
collision.

Offset, if a collision avoidance path is necessary, offset defines the distance to an
intermediate point normal and away from the detected coliision point.

A7

A%

v v

Y

vV Vv ¥

52




Mitutoyo

Cat 1000P/S Settings j(Degismos’

M Fde Edt Wiew Coorsyr Mesiwe Tooh Mak Ouipul

Llwe o 8 4 +%

Select Settings
for machine
movement

® 2005 Mitutoyo Corporation All Rights Reserved

»Eilpa ol

L& T00.0.00.8.007 FLIZ-1LIS0.55) wches  Clusrarcs ey

53

A%

Select Settings.

A\

Y

Select Settings for machine movement.
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m Cat 1000P Settings m
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Choose the method of defining a move:
»  Use model points, creates a move point the offset value away from
the selected model point normal to the part. Set the offset value.

»  Move parallel to view, moves to the selected point parallel to the
current view.

»  Use movement box moves to a selected point on the movement
box.

Accept or adjust Max, and Minin X, Y, and Z .

Movement box adjustment. assigning adjustment value will enlarge the
movement box on all selected sides by the adjustment value.

Get box, will enter the selected Max, and Min values from the model.
These settings are used for movement, collision avoidance, setting
clearance height, and automatic probe changes.

Select OK upon completion. These settings may be adjusted throughout the
part program as required.
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Setting Clearance Height m

» Select Settings.

Select Clearance height.

Turn on, select axis, select min / max, or define clearance value. Note: if
min / max is not available create movement box in settings for machine
motion.
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m Setting Clearance Height m
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» Select Show actual machine position to view probe .

» Select the clearance height icon to view the clearance plane.

7 Rotate part to verify clearance plane location Adjust as necessary.

» Verify that probe representation is in the same relative location in the
model as on the machine.

>

P

5

>

>

»
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» Select the Icon for plane element circular.

» Place curser over each icon to provide an icon explanation.

» Note: once a plane element is started if automatic element finish is off
you may use multiple tools multiple times to collect required points on
the element. You may start the element from Geopak.

>

>

»

»

>

>

»

>
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m Element Plane Circular m
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v
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Select the Element Plane Circular Icon, the Element Plane Circular dialog
will open.

The green light next to Select complete edge indicates to select a circular
edge on the surface desired. Points will be placed around the edge.

The green light next to Start Angle indicates to select a start angle.

The green light next to Diameter indicates to select the diameter.

Note: With each mouse click the path updates.

To correct start angle or diameter be sure fo select the corresponding
green light which will light when selected.

Y

Y

v
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m Element Plane Circular mﬁm
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Y Vv

v

A \4 v

A4

To check points on a portion of a circle deselect full Circle.

Select the light at End Angle to adjust the portion of points to be checked.
Select the end point on the model, the path will adjust.

To place points on the opposite portion of the circle, select Exchange
start end point Icon.

To remove points too close to an edge, or not on the selected surface
select Check points Icon.

Select Simulate to view simulation to verify the path.

If you are happy with the simulation select OK to collect the points.

vV VvV Vv
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|

Point Repetition

60

» Select the Icon for plane element grid.

» Place curser over each icon to provide an icon explanation

> Note: Once a plane element is started if automatic element finish is off
you may use multtiple tools multiple times to collect required points on
the element. You may start the element from Geopak.

>

>

>

>

»
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\7%

Select Element plane Grid

The light at select complete edge is lit. Select a complete edge (the
longest continues straight edge at a point were a perpendicular line
would find the opposite edge of the surface as the first edge).

If this is not possible adjust the Start point (the first point in the path in the
direction of the first to the second point).

Adjust the End point (the opposite end in the same direction)

Adjust Height 1 (the location of the first point in the cppesite direction)
Adjust Height 2 (the last point in the same direction as height 1)

Note: Be sure the light next to the desired selection is lit, if not select the
light corresponding to the desired function.
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» To remove points not on the selected surface, or to close to an edge.

as defined by minimum edge distance select Check Points.

Select Exchange Start End points to exchange Start End points.
Select Flip Begin End points to exchange Begin End Points.

Adjust the number of lines and number of points per line to collect the

YoV

Y

desired grid of points.

Start point, End point Height 1, and Height 2 may be adjusted at any time.
Select Simulate to verify the path.

If you are happy with the simulation select OK to collect the points.
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To remove points not on the selected surface, or to close to an edge.
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v

as defined by minimum edge distance select Check Points.

Select Exchange Start End points to exchange Start End points.
Select Flip Begin End points to exchange Begin End Points.

Adjust the number of lines and number of points per line to collect the

Vv oV

desired grid of points.

Start point, End point Height 1, and Height 2 may be adjusted at any time.
Select Simulate to verify the path.

If you are happy with the simulation select OK to collect the points.
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Y v
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Note Clearance height

dialog will open if you

want to adjust it do so
if not cancel

65

» Cat 1000 will create the part program in GEOPAK.

» Cat 1000 only generates motion and nominals, you must apply alignments

» After modifying the coordinate system, GEOPAK will open the clearance
height dialog for adjustment. If you want to adjust the clearance height
do so, if not cancel the dialog.

»

>

>

>

>

>

»

>

»
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» Select the Icon for Element Circle.

» Place curser over each icon to provide an icon explanation.

» Note: Once an Element Circle is started if automatic element finish is off
you may use multiple tools multiple times to collect required points on
the element. You may start the element from Geopak.

»

p

=

>

>

>

»

>
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v

Select Element Circle to open the Element Circle dialog.

A7

Select Full Circle ( we will be measuring a complete circle).
Select a complete edge (a point on the cylindrical surface containing

v

the circle near entry).

» To adjust the Measurement Height select Meas. Height click at
the desired Height for measurement, or type in the desired height,
and select Calculate.

4

Adjust desired parameters i.e. Number of points, Start Angle.

» Select Simulate to verify the path.

» If you are happy with the simulation select OK to collect the points.
>

>

>
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68

» Cat 1000 will create the part program in GEOPAK.

» Cat 1000 only generates motion, and nominals you must apply Tolerances,

and create origin.

Y

After modifying the coordinate system, GEOPAK will open the clearance

height dialog for adjustment. If you want to adjust the clearance height

do so, if not cancel the dialog.

YV V V V¥V V¥V

Y/
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» Select Element Cylinder to open the Element Cylinder dialog.
» Select Full Circle as we will be measuring a complete cylinder.
» Adjust to 3 points on 2 circles to reduce clutter in hole simplifying
selections.

» Select a complete edge (a point on the cylindrical surface near entry).
» Select a point at the far side of the Cylinder as your start point.
» Adjust Height 1 (start point depth) with mouse or input value and Calculate.
» Adjust height 2 (end point depth) with mouse or input value and Calculate.
>
>
>
>
>
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v

YV V YV V¥

V VvV

A\

Adjust number of points, and circles based on tolerance and feature size.
Select Calculate to apply your adjustments

Note: The clutter in the hole this makes it difficult to see height
adjustments.

Select Simulate to verify the path .
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To verify probe clearance at the bottom of the hole Turn Edges on.
Turn surfaces off.

Rotate, and pan to see bottom of hole.

Step thru Simulation to verify probe clearance and the path.

Note: Clearance should allow fore tolerance, and a safety factor.

If you are happy with the simulation select OK to collect the points.
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» Cat 1000 will create the part program in GEOPAK.

» Cat 1000 only generates motion and nominals, you must apply Tolerances,
and make constructions for the axis alignment.

After modifying the coordinate system, GEOPAK will open the clearance

Y

height dialog for adjustment. If you want to adjust the clearance height
do so, If not cancel the dialog.
» Once the Coordinate system is complete we can tolerance the Cylinder
for location.
We should also save the complete coordinate system for future recalling.

v

vV Y

v

v
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| mcosmos

73

» There is also a multi circle function.

» In multi circle you can specify your selection limitations, and type.
» Selections can be made individually or with a box
» You can adjust your measurement parameters.

» You can adjust the path

>

>

>

>

>

»

>

>

»

73



Multiple Circle Measurement m

M - | Set selection
Lo + o & preferences e -
40 ' e Al
LA il
" [oums
£ =="|{
ey
> |

"

. | _ f 1 Bectestont I
o = |
. Select | Sl |
g elements path ¢ i p———
a .
-
- z
o M
©

-1 v,

© 2005 Mitutoyo Corporalion All Rights Reserved 74

» To measure multiple circles select Multi circle.

» Set the selection parameters size and 1D / OD.

> Select the circles either individually or with a box.

» Generate the path, verify the path, adjust the path if descried.

» Simulate to verify path Note collision avoidance doesn’t work with multi

circles.
» If circles on multiple coplanar planes are to be checked select Surface /
Plane.

» Select OK to measure the circles.

>

P

>

>

>

>
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Cat 1000 will create the part program in GEOPAK.
Cat 1000 only generates motion and nominals, you must apply Tolerances,
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Select the Icon for Element Line.
Place curser over each icon to provide an icon explanation.
Note: Once an Element Line is started if automatic element finish is off

you may use multiple tools multiple times to collect required points on
the element. You may start the element from Geopak.

v

v Vv

v

Y V VWV

‘/‘j

A\

76




Miitutoyo Element Line [mcosmas

Select
e Select = — " g
w'.gz ™" 2 Element Line = Simulate
% - Hom .

Selecta
complete edge

"

Exchange start
2 end point

ddm@@eenncC
2 W "
2

1-:;_‘;':

&
‘ b4 ,:fm
@ 2 [T —
B #- &
L Adjust iy
number of v
| 7 points

W Coce [P b |

= P e mee
Select
oK

| &

Iruche

© 2005 Mitutoye Comporation All Rights Reserved 77

>
»

Y V V¥V V¥

A

v

Select Element Line to open the Element Line dialog.

Select a complete edge (a point on the surface containing the line near

an edge parallel to the line to be measured).

To adjust the Measurement Height select Meas. Height. Click at the
desired Height for measurement, or type in the desired height, and select
Calculate.

To reverse the measurement direction select Exchange Start End points.
Adjust desired parameters i.e. Number of points, Exchange start end point.
Select Simulate to verify the path.

If you are happy with the simulation select OK to collect the points.
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Cat 1000 will create the part program in GEOPAK.
Cat 1000 only generates motion and nominals, you must apply Tolerances.
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» Select Element Line to open the Element Line dialog.

» Select a complete edge (a point on the surface containing the line near

an edge parallel to the line to be measured).

» To adjust the Measurement Height select Meas. Height. Click at the

desired Height for measurement, or type in the desired height, and select

Calculate.

Y ¥V VY

A4

Y

To reverse the measurement direction select Exchange Start End points.
Adjust desired parameters i.e. Number of points, Exchange start end point.
Select Simulate to verify the path.

If you are happy with the simulation select OK to collect the points.

v

v
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» Cat 1000 will create the part program in GEOPAK.

v

A%

Cat 1000 only generates motion and nominals, you must apply Tolerances.
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Select Element Line to open the Element Line dialog.

Select a complete edge (a point on the surface containing the line near

an edge parallel to the line to be measured).

To reverse the measurement direction select Exchange Start End points
Adjust end point to inspect both line segments.

Select Check points to remove point not on selected surface.

Adjust desired parameters i.e. Number of points, Exchange start end point.
Select Simulate to verify the path.

If you are happy with the simulation select OK to collect the points.
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» Cat 1000 will create the part program in GEOPAK.
Cat 1000 only generates motion and nominals, you must apply Tolerances.
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Y

Select Element Line to open the Element Line dialog.

Select a complete edge (a point on the surface containing the line near

an edge parallel to the line to be measured).

Adjust desired parameters i.e. Number of points, Exchange start end point.
Setect Simulate to verify the path.

If you are happy with the simulation select OK to collect the points.
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A1

Cat 1000 will create the part program in GEOPAK.
Cat 1000 only generates motion and nominals, you must apply Tolerances.
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» Select Element Line to open the Element Line dialog.
» Select a complete edge (a point on the surface containing the line near
an edge parallel to the line to be measured).
» Adjust desired parameters i.e. Number of points, Exchange start end point.
» Select Simulate to verify the path.
» If you are happy with the simulation select OK to collect the points.
}
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Cat 1000 wiil create the part program in GEOPAK.
Cat 1000 only generates motion and nominals, you must apply Tolerances.
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Select the Icon for Element Sphere.

Place curser over each icon to provide an icon explanation.

Note: Once an Element Sphere is started if automatic element finish is off
you may use multiple tools multiple times to collect required points on

the element. You may start the element from Geopak.
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Y

Select Element Sphere to open the Element Sphere dialog.
Select Full Circle as we will be measuring a complete circle.

v

Set Height angle, and point on bottom.

Y v

Select an axis along which to define the Measurement Height.
Set the number of points per circle (3), and the number of circles (2).
Select a complete edge (a point on the Spherical surface near entry).

Y ¥V V¥V

Select point on (bottom for this case) otherwise set height angle 2.

v

Adjust desired parameters i.e. Number of points, Start angle.
Select Simulate to verify the path.
If you are happy with the simulation select OK to collect the points.

YV ¥V V V¥
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Cat 1000 will create the part program in GEOPAK.
Cat 1000 only generates motion and nominals, you must apply Tolerances.
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Select Element Circle to open the Element Circle dialog.

Deselect Full Circle as we will be measuring a partial circle.

Select a complete edge (a point on the Cylindrical surface containing the
circle, near entry, and close to the center of the edge / surface).

Select Simulate, to verify the path note the probe travels thru the part.
Select collision avoidance to recalculate the path avoiding the collision.
Note: Collision avoidance takes time depending on the path, the size of
the model, and your settings. Collision avoidance is not a guarantee
that your machine will not crash.
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Select Simulate to verify the path.

Note: Any adjustment as well as selecting OK will initiate the recalculation
of the path for collision avoidance.

» If you are happy with the simulation select OK to coliect the points.

Select Yes to allow probe to rotate.

You may choose to turn Collision avoidance off to reduce programming
time. If so be sure to verify the path thru other means.
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» Cat 1000 will create the part program in GEOPAK.

» With Collision avoidance the necessary Intermediate moves, Probe
changes, and Clearance height adjustments will be made.

Cat 1000 only generates motion and nominals, you must apply Tolerances.
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m Element Point m

Measure Element point ' Theoretical
point [tocs bkt ——1 point
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&

Name
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_] % |0 00000
B
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Sheet thickness Point
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Select the Icon for Element Point.
Place curser over each icon to provide an icon explanation.
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Element Point m

Y ¥V V V¥V Vv

¥V V.V ¥V VvV V¥V

\d

y
/

\%

Select Element Point to open the Element Point Dialog.

Select Measurement Point.

Select Automatic repetition.

Select the intended surface measurement point.

Select Simulate to verify your path.

If you are happy with the simulation select OK to collect the point.
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Element Point

Activate Point from
GEOPAK CAT 1000P

>

Activate
CAT 1000P

M catiooge ¥
- S— — — — s o —— ey Wu ¢ o
07500 27500 .
0.0000 0.0050
z- i a7 00000 @ Z= 47250
X 03750 00200 ¥u 0.3750
M
¥e 30876
= 1.2340 d= 0.00000
Z= Q143 n= 1
|
Tolerance comparison Element point ’ .

0 i Nominal Uppertol  Lowertol Tope Mo
[i f fewdnee Qo famo  -jfanco ;jj;’ _;Jﬂ

Select 5 |f Yooodese [1240 <fooico  <]aOTe— ; Cat 1000 P
(4

tolerance |_i‘ Zoomdnge 0143|0010 ~|[00100 ﬂ'"_'i}] =] » nw;:::;;:?;a;gz

chose the
tolerances

last

measured :
feature il == -_|* C"fdl? e |

© 2005 Mitutoyo Corperation All Rights Reserved 95

To apply an axial or positional tolerance to this point activate GEOPAK.
Cat 1000 will create the part program in GEOPAK.
Select Tolerance last measured feature.

Y v

Y/

v

Cat 1000P will create the nominal values you must select components to
apply tolerance to and tolerances.
Activate CAT 1000 to return to CAT 1000.
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m Learn mode m

Select
Measure

¥5:QRY Edition 8 in MCOSMOS-3 - MAC_PartsAT
File Edit View Measure Tools Mark Output Settings Window Help

L. W by ® Leammode , e
Si mode
M MAC_Partsh ————

Repeat mode
using ASCII data.__
Restore data of last measurement

@ 2005 Mitutoyo Corporation All Rights Reserved 6

v

Once all settings have been reviewed enter into the learn mode
Select measure

Y

Select learn mode

Y

Y

The learn mode may also be entered from the program manager

Y/

Most settings may be adjust any time thought out the programming
process

Y

/
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V/

Y Y

Y

v
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Mitutoyo Learn mode MCOSMOS
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Startup wizard
will run creating
selected lines in
GEOPAK

15/ GEOPAK CMM learn mode v3.0.R9 Edition 8 in MCOSMOS.3 - C3Tutorial
Seﬁtngs Element Machine Toierance FProbe Coorsys. Outpul Contour Calculate

_JJJ_I_I_I O6/0/0] 8= & _JJ

e T o AT T —

-

Y

A7

YV V V V

A%

The learn mode will start and the startup wizard will run
In GEOPACK create a coordinate system to match the Cad coordinate
system
This can be done manually, or by using a fixture coordinate system and
a translation
We will do an RPS alignment on prismatic features to define an
approximate Coordinate System to collect points on curved or sloped
surfaces to complete the actual Coordinate System that will be used

97



Mitutoyo Align with RPS | mcosmos

Select Pick edges
with mouse

PEHIIPGO A% w298 00

Select define

L

theoretical — ———— - T T v— e “m
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¥ 9000000
z 000000 « Faces
: w Edges
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i Em Into picked edge(s)
Name picked edge
) Deaclivate picked edge|
J w ?_.HE._I nm‘e ploiu:'ld;a(:] i
e Delete edge’s section
- Approximala picked edgefs)to.. > Circle
Select pcyom Line
OK Rotste
Zaom
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We will define nominal features from the Cad Model

v

v

Select pick edges with mouse.

If all datum targets are on a surface parallel to the part Coordinate system
then select the datum targets see page 43. If not select easily accusable
3 Dimensional defined features such as holes

» Right click in the field to open the dialog and select Approximate edges to.
» This will open an extension. Pick the feature type in this case Circle.

A dialog will open displaying the location, vector, and size of the selected

v

Y

feature.
Select define theoretical element. Repeat for a total of 3 features. Note:

v

features should be collected in a clockwise direction

‘;/

‘7/
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Mitutoyo Align with RPS | MCcosmos |

Select
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circle
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parameters
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» Now we will measure corresponding features on the part
» Measure corresponding features on the part as inclined circles
If all circles are on the same surface then you may recall rather then

v

measure the plane for the 2" and 3" circle

\7-
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Y/
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Moy

Select
Coor.sys. ‘ tal
x| _Dutpik, Earugi GRisRlne T EYegeE]
- Align plene. .
‘!LQI_' | JIM;” N Align exiz parallel to axis...
Align axis through point...
E X _' amp ca ¢ Align axis by point with offset...
et | e o . Create origin...
e | ' ; T ', Move and rotate coord.system...
" Load coord. system...
b B | Changs pache Save coord. system...
" Probed APS alignment...
- 3 Bat relalion b CAD coord gyileir
Best fit..
Align coordinate system...
Select RPS
alignment
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Align with RPS m

Once all data is collected select Cooor. sys.
Select RPS Alignment RPS stands for Reference Point System

A7 v

v

Y v
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Miitutoyo Align with RPS [mcosmas
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» In the RPS alignment dialog select additional points if applicable

» Select the pull down for each actual element to select the appropriate
element for each reference

» Select the actual element from the list

» Select the point to select the corresponding theoretical element

» Select the theoretical element from the list this will populate the X,Y,and,Z
values Note nominal values may be defined from a part blue print

» Select OK in the select element dialog

» Select the axis of the elements to coordinate 6 axis buttons must be
selected

» Select OK

» The above process would be used to create an RPS from prismatic
elements, or to create an approximate alignment to check targets on
curved, or sloped surfaces
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Mitutoyo Surface Profile MCOSMOS|
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A A

Y

Y v

\ Y4

\d

To inspect a surface for profile a 2" method is to inspect it as a surface
To inspect a surface select the surface icon
An element surface dialog will appear
Define the surface name and memory #
Select OK
The measurement mode dialog will appear
Select surface points, or border points as is applicable Surface points
in this case
Define a tolerance zone note this zone is for the graphic report only
In addition points deviating in excess of 10 X the noted tolerance
zone will not be displayed
Manually collect points on your part surfaces corresponding to this
tolerance zone or feature repeat as required
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m Surface Profile llm

Select
information
to display

View graphic
representation of
surface points

IV with deviation ines
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View the measured points the color will be as defined based on the

Y

tolerance, and the color for tolerance classes see settings

The information will be defined in Settings:, Graphic:, Graphic info to
display see settings page 11

Select to apply the adjusted information to display

v

Y Y

Y

A\

A 200 A A 4

Y

Y/
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Mitutoyo S o Profile | mcosmos

i Sletect Select tolerance
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Y

Select the element finished when you have collected all desired points
You may run multiple grids on multiple surfaces as desired

You may pick points with mouse on multiple surfaces as desired

It is important that the same tolerance zone apply to the entire surface
as it is toleranced as a surface not individual points

To apply a tolerance in GEOPAK select the Tolerance menu

Select Tolerance comparison elements

Select surface profile tolerance

Select surface name and memory number

Set tolerance zone

Select OK to apply your tolerance Note this tolerance should be applied
prior to tolerancing the surface with a graphic report

Y Y

Y/

A2 4
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Mitutoyo

Surface Profile

M CAT1000PS v3.0.R9 Edition 8 in MCOS
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Select Output to create a Graphic report

Y

information labels

v

A\

Select OK upon completion

v

Select Edit Graphic report to populate the measured points with

From the Edit graphic report select the desired information
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Y/
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Mitutoyo Surface Profile | mcosmos|

Drag and drop to
arrange labels

.
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» The requested labels will populate the Cad model points
Adjust the model using Pan, Orbit, and Zoom to the best size and

v

orientation for your report
Drag and drop to arrange the labels in an orderly fashion
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v

v
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Mitutoyo Surface Profile |[mcosmos

File Edit View Measure Tools Mark Oulput Settings Window Help

L . h’ " b-i-nl graphic report. . s
Edit graphic report... e
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Reset layout for prolocol
Protocol output...

Select
Layout for
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Print list of results
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» Select Output to further define your report graphic

» Select Layout for protocol to save your graphic as a layout

» In the Layout for protocol define the layout name

» Add Comments as preferred Note the system will remember your
comments

» Upon completion select OK
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Mitutoyo

Surface Profile

‘M CAT1000PS v3.0.R9 Edition 8 in MC

File Edit View Meesure Tools HMark

LW 1o
o Select
o Edit info window » path to Select
Protacol e protocols template

output Pratocol output...

fv’mm* - ——
Path

|ew
|CAT1000 Miutopo
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Select Output

A2

v

vV v

v

v

Y ¥V V¥V VY

v

Select Protocol output to create a report

In the Protocol Output dialog select the path to the desired Template
Select the desired Template

Select the desired output format

Define the path and file name for a saved file format . Note you may
browse for this path, and name

Select OK
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Mitutoyo Surface Profile Jj mcosmos
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» With the Preview option you can
Review the report prior to printing
Magnify the report for closer examination
Print the report
Save the report
E-mail the report
Exit
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W CAT1000PS v3.0.R9 Edition 8 in KOLYM

Surface Profile

0S-3-NewPart

Select All
measured
points

Select Hide
marked
meas. points

Select Restore _—
hidden points

File Edit View Measure Tools Mark Oulput Settings Window Help

Lhie

Meas. points border mode

Meas. points surface mode

Meas. points tolerance mode

Meas. points distance tolerance mode
Element messure points...

All meas. points

Meas. points within tolerance
Meas. points out of tolerance
Meas. points given tolerance...
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Select
OK

110

Select points
to restore

v

to hide these points

vV VvV VYV VY

Y v

Y v

v

Select Mark to hide measured points
Select All Measured points

Select Mark to reopen the dialog
Select Hide Marked measured points
Select Mark to reopen the dialog
Select Restore hidden points

Select OK to restore selected points

Once you are through with this portion of the inspection you may want

In the Restore hidden points dialog select points to restore, or all

v

v
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Mitutoyo

Knowledge Base 2 m

Precision is our Profession

Select
Register
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Yeour first narme for dantification porposes.

Lant mama
Your Last name for alentificabon purpsses

Company name:

Company Phone with ares code:

Company Straet Addrous:

City:
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Select Praduct Type

Knowledge Base 3
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requested
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(== BATSDS, QUH404, CV-3000)

Mitutoyo Machine Serial Numher:

Mitutoyo Saftwarec Name and Version:

Software Lock No:

Username:
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Mitutoyo Contacte | mcosmos

Mitutoyo Software Support Services YVicskiiioat Dandie
Support (8:00AM-5:00PM Central)

Email Support Software.Support@Mitutoyo.com

Fax (630)723-3597

Knowledgebase | htip //kb mitutoyo com/Capital/default aspx
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»  This phone number 1 888 — MITUTOYO (1 888 — 648 — 8869) is for
Software Support, Hardware Support, and Field Service
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