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1. General operation

CONTENTS
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1. GENERAL OPERATION 1-1
Metrosecft CM Help System 1-3
Screen layout 1-3
Dialogue window 1-5
Operation of Metrosoft CM 1-6
} Management functions 1-7
o @ Activate or configuration of a Quick selection table 1-7
’ e
@ Configuration of a Quick selection table 1-7
YR
Load a Quick selection table 1-8
A Next Quick selection table 1-8
Previous Quick selection table 1-8
Abort current function or undo last function 1-8
4 "I - Display next element in left window 1-9
Display previous element in left window 1-9
N o
- 1 Recall element from data base to left window 1-9
= Select elements from element list 1-10
L]
ﬁ Lock element in the right window 1-10
Screen clicks 1-10
Exchange left and right element window content 1-10
Select stylus 1-11
Show/define position of motorized probe head (MPH) 1-11
Load current probe system from data base 1-12
Activate/deactivate fixed probe 1-12
SJEN |
Load new coordinate system from data base 1-12
Switch between the PIP operating modes 1-13
Data record display window wide/narrow 1-13
Switch display with right mouse button (selection menu) 1-14
Text menu line 1-22
o System selection menu 1-22
Selection menu for data base 1.26
ot Selection menu for measuring machine 1-26
Selection menu for probe 1-37
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Selection menu for output to printer or plotter 1-43

Selection menu for special functions 1-52

DMIS 1-53

CAA Computer Aided Accuracy 1-66

Position errors 1-56

Perpendicularity deviations 1-57

Linearity deviations 1-57

Rolling, yaw and pitch deviations 1-57
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2. Measurement of geometrical elements
(plane, cylinder, cone, sphere, ...)

CONTENTS

1. MEASUREMENT OF GEOMETRICAL ELEMENTS (PLANE, CYLINDER, CONE,

SPHERE, ...) 2-1
Submenu 1 2-3
§ DEF| ‘ "
Specification of terminate conditions for measured elements 2-3
“DEF o
Specifications for element measurement and storage 2-4
$OEF|. |
Specifications for surface point 2-6
. »
Measure a point / plane 2-7
1 .
hd Measure a surface point 2-7
c Measure a Iinef'b{ane 2-8
i Measure a plane 2-8
@ Measure a circle/cylinder 2-9
@ Measure a cylinder 2-10
? Measure a cone 2-11
Measure a sphere 2-11
III} i .
Switch to measurement of 2D or theoretical elements 2-12
Automatic measurement of planes, surfaces and surface points. 2-12
Automatic recording of straight lines or plane curves 2-13
Automatic recording of circles 2-14
Automatic corner points 2-14
Automatic measurement of cylinders 2-15
Submenu 2 2-15
Measure a rectangle 2-15
C — 1 Measure a siot 2-16
e
Measure a point 2-16
/ Measure a line 2-16
D
% Measure a circle 2-16

Metrosoft CM V2.3
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%
R Enter a theoretical element 2-17
4!!!
Switch to measurement of 3D elements 2-21
Function keys 2-21
u N [F2] Accept current point from measuring machine 2-21
% [F3] Delete last measured point 2-21
\¥ _\' ﬂ [F4] Set intermediate point at current position of measuring machine 2-21
nSTDP [F5] Terminate element measurement and store element 2-22
Jcaw
oA [F6] Continue current element measurement (additional points) 2-22
] ‘g
[F7] Activate/deactivate automatic element repetition 2-22
il
AUTO }{rg) Activate/deactivate automatic measurement, calibration, digitizing 223
( ) [F9] Measurement of secondary elements 2-23
EEE @
[F10] Measurement of primary elements 2-24
I [F11] Measurement of reference elements 2-24
- [F12] Switch between the PIP operating modes 2-25
3
o
N
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3. Measurement of free-form surfaces ( profile,
point surface, free-form surface ...)

CONTENTS

1. MEASUREMENT OF FREE-FORM SURFACES ( PROFILE, POINT SURFACE,

FREE-FORM SURFACE ...) 3-1
Submenu 3-4

d DEF| | N
Specification of terminate conditions for measured elements 3-4

o DEF
(}' ﬂ Specifications for measuring free-form surfaces 3-5

éﬁl E Measure a profile 3-5

Measure a point surface 3-6

""" Specifications for measuring free-form surfaces with on-line nominal/actual
comparison . . 3-8

©E

Measurement preparation (selecting element, specifying points for approximate

alignment and CNC...) 3-10
k’rﬁ’ Approximate alignment ' : 3-12
""" Measure a profile with on-line nominalfactual comparison 3-13
Measure a profile with on-line nominal/actual comparison 3-14
),v """ Measurement of free-form surfaces with on-line nominal/actual comparison 3-15
" Function keys 3-16
Measuring preparation function keys (supplementary) 3-16
@ [F2] Select nominal elements for calculation and graphical representation 3-16
*—n
':D [F3] Select points for approximate alignment 3-16

B

53 [F5] Select elements, approximate alignment or CNC points by use of the mouse
pointer 317

A (1
sRIE:

[F4] Select CNC paints 3-17

[F6] _Select elements, aécept approximate alignment or CNC points 3-17
(e
[F7] Enter or calculate points for approxmate alignment or CNC 3-17
| 4k
.\ }? [F8] Mirroring surface data and store it in IFM format 3-18
»IFH -
[F9] Load additional IFM files to the current graphic 3-19

Metrosoft CM V2.3 Measurement of free-form surfaces { profile, point surface, free-form surface ...) 3-1
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1Fme [
[F10] Store selected elements as new |FM file 3-20
[F11] Fast switch beetween graphic and measurement preparation symbol bar  3-20
Measuring and rough alignment function keys (supplementary) 3-20
Vv
S T
= " _1{Fe] Select points for surface bestfit 3-20
Vs
e 21 (F7] Surface bestfit or approx;magl,gahgnment with 3 points 3-21
5 ﬁ . S e - Y
He |®
= [F9] Check several solutlons |ntera&{e selection using list 3-22
o~ ¥R
[F11] Fast switch beetween graphrc and measurement symbol bar 3-22
“P} Symbol bar for measurement : functions for measuring free-form surfaces 3-22
A P 3.22
/t\ Displacement 3-22
- _
Interrupt 3-22
] ﬁ;
Surface point 3-22
] .
P Border point perpendicular to reference surface 3-23
ﬂ,\;
7 | Border point with any angle to reference surface 3-23
=]
@ Measure circle on CAD model 3-24
=
3 .
Surround. points switch 3-25
“DOEF| . A
J Specifications for measuring free-form surfaces 3-25
Wigrt |
Load new coordinate system from data base 3-26
0
Save current coordinate system to data base 3-26
).
.ﬁ Import surface data and store it as CM element 3-27
H ¥ F—
—d Point information 3-27
4N
Show or modify probe system 3-28
Symbol bar for graphics : functions for representing free-form surfaces 3-28
Undo graphics function 3-28
Draw graphics again 3-28
i
] Reduce view (half size) 3-28
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Magnify view (zoom) 3-28

Ll Show view in original size again 3-29
o -
13
]
0
0

Switch between body and wire model representation 3-29

Activate/deactivate window for view rotation 3-29

Recall or store view (displacement, rotation, section) 3-30
-'1?2

° | Activate/deactivate point numeration 3-31

=l

Activate/deactivate current probe position 3-31

Switch between page view (on) and graphics (off) 3-31
=] m

Modify (on) or shift (off) selected point markings 3-32
u]

i Select points and/or marking boxes 3-32
Symbol bar for measurement preparation : functions for preparing free-form
measurements (supplementary) 3-33

el ‘

Selection of all elements within the selection box 3-33
E Deactivate selection of all elements within the selection box 3-33
& ‘ "

Selection of all elements being completely within the selection box 3-33
E Deactivate selection of all elements being completely within the selection box 3-33

==

Select elements, approximate alignment or CNC points by use of the mouse pointer3-33

Select elements, accept approximate alignment or CNC points 3-34

Generate circle on CAD model : by converting from existing curves in CIRCLES 3-34

Generate circle on CAD model: by entering theoretical values 3-35

Rotation of angle vectors for surfaces by 180° 3-35
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4. Processing (intersection, symmetry,
connection, perpendicular line, free-form
elements, ...)

CONTENTS

1. PROCESSING (INTERSECTION, SYMMETRY, CONNECTION,

PERPENDICULAR LINE, FREE-FORM ELEMENTS, r) 4-1
Submenu 4-2
DX (27
’ Create an intersection between two elements 4-2
Create a symmetry between two elements 4-2
&—a_a
Create a connection of two elements or a perpendicular to an element 4-3
a7
Create a projection element 4-4
§3
o2 Create a construction element using several elements 4-5
‘E!_}? Calculate a plane by use of points with a known distance (offset plane) *. 4-6
A Calculate a line by use of points with a known distance (offset line) 4-8
ey @ )
Move point 4.9
Function keys 4-10
,L f—%‘f [F5] Invert normal directions of free-form elements 4-10
ird |
[F12] Switch between the PIP operating modes 4-10

Metrosoft CM V2.3 Processing (intersection, symmetry, connection, perpendicular line, free-form elements, ...) 4-1
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5. Coordinate systems (primary, secondary
direction, origin...)

CONTENTS

1. COORDINATE SYSTEMS (PRIMARY, SECONDARY DIRECTION, ORIGIN...)5-1

Submenu 5-2
2’ Define primary direction for coordinate system 5-2
} z’ Define secondary direction for coordinate system 5-3
‘/—" Define origin for coordinate system 5-5
12, %"
2 1 Define coordinate system alignment in grid with 3 points 5-6
— TZ_‘
Coordinate system translation 5-8
G 1,
Coordinate system rotation 5-9
@ Delete coordinate system 5-14
LB
Save current coordinate system to data base 5-14
I,
Load new coordinate system from data base 5-15
2,4 [CT
»
E: Export difference between 2 coordinate systems 5-16
N B .
v Em 3D bestfit for CS optimisation 5-17
[}
EXgm o |
Activate graphic display of part coordinate system 5-19
Function keys 5-21
LAY 3 lﬂ; .
[F2] Set factors for coordinate system 5-21
E [F5] Part coordinate system on 5-22
i [F6] Pallet coordinate system on 5-23
u ]
@ [FF7] Rotary table coordinate system on 5-24
ird 4
[F12] Switch between the PIP operating modes 5.25
Metrosoft CM V2.3 Coordinate systems (primary, secondary direction, origin...} 5-1
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6. Feature determination (size, form, location,

nominal/actual comparison, 1SO1101, ...)

CONTENTS

1. FEATURE DETERMINATION (SIZE, FORM, LOCATION, NOMINAL/ACTUAL

¢

6-6

COMPARISON, 1801101, ...) 6-1
Submenu 1 6-3
Output of element 6-3
e
] Iu’rf. [
— Graphical representation of element 6-3
ﬁ Form deviation of an element 8-3
@ Size of an element (e.g. diameter) 6-4
(Q Size/2 (e.g. radius) of an element
v@
=1 Position of an element 6-8
l l Distance between elements 8-10
-‘/—{_ Angle between elements 6-12
A 2p],
Projection angle between elements 6-13
Co XY Z .
Position of a surface point 6-15
Nominal/actual comparison between elements 6-17
Min. and max. point spacing as well as span of the element _6—19
SO 1oty
Switch to 1S01101 features 6-20
Submenu 2 (ISO 1101) 6-21
— L7 .
ISO1101 : Straightness/flatness 6-21
O
ISO1101 : Circularity / cylindricity 6-23
£ M .
1S0O1101 : Profile of any line / surface 6-25
/;/ 1SO1101 : Parallelism 6-27
'_L" ISO1101 : Perpendicularity 6-29
L ISO1101 : Angularity 6-31
Metrosoft CM V2.3 Feature determination (size, form, location, nominal/actual comparison, 1501101, ...} 6-1
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i ISO1101 : Position tolerance 6-33
@ 1SO1101 : Concentricity / coaxiality 6-36
—11S01101 : Symmetry tolerance 6-38
'/ 1501101 : Radial / axial runout (radial, axial runout tolerance) 6-40
‘III
Switch to CM standard features 6-42
Function keys 6-42
lﬁ" [F2] Activtate/deactivate polar coordinates 6-42
By 0 O
4 [F3] Activate/deactivate angle indication in degrees, minutes, seconds 6-42
i *0
! ? [F5] Deactivate tolerance monitoring 6-42
i 01
¢ i [F6] Specify standard tolerances for length and angle measurements 6-43
i 150
; > 1 [F7] Specify general ISO or DIN tolerances 6-43
i
L e ] . .
[F8] Recall company-specified tolerances from file and specify them 6-44
-
[F11] Enter user-specified feature 6-44
[F12] Switch between the PIP operating modes 6-45
J

Metrosoft CM V2.3 Feature determination (size, form, location, nominalfactual comparison, 1501101, ...) 6-2
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7. Inspection reports (outputs to printer)
CONTENTS
1. INSPECTION REPORTS (OUTPUTS TO PRINTER) 7-1
Sﬁbmenu 7-2
. |
Leneed Print out report header 7-2
=
— Print out report fine 7-2
'& Output of text 7.2
VDA report (initial sample repaort) 7-3
| Export measurement results as DMIS file 7-3
Function keys 7-4
=N=
[F2] Load protocol header 7-4
._ [F3] Load protocaol line 7-7
: [F4] Log left element window 7-8
Metrosoft CM V2.3 Inspection reports (outputs to printer) 7-1
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8. Part inspeE:tion programming, DMIS
CONTENTS

1. PART INSPECTION PROGRAMMING, DMIS

Submenu

Create or edit a part inspection program

Execute a part inspection program

Execute a part inspection program with parameter modification

Terminate part inspection program or part inspection programming

Show or print a part inspection program

Go to line when modifying the part inspection program

Measurement according to model

Recall part inspection program for use as a subroutine "

GOTO or ioop within part inspection program

Insert dialogue or comments into the part inspection progrém

ol lelele

Graphical user support in a part inspection program (display image)

omisHg
Edromis

[F2] Export part inspection program to DMIS file

[F3] Import part inspection program from DMIS file

[F4] Part inspection program mirror

[F5] Import part inspection program from 3D-file

[F6] Activate/deactivate automatic correction of measurement direction

[F9] Activate/deactivate output of part inspection program in DMIS format

[F10] Activate/deactivate positioning help for measured points

) Metromec

8-1
+8-2

8-6
8-6
8-7
87

8-8

8-19
8-20

8-20

[F11] Activate/deactivate output of part inspection program without point coordinates8-

[F12] Switch between the PIP operating modes 8-23
8-23
Metrosoft CM V2.3 Part inspection programming, DMIS 8-1
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9. Data base
CONTENTS
1. DATA BASE 9-1
Data Base . 9-2
Selection menu for data base 9-3
Show, modify, delete, output, export, import etc. data base entries 9-3
Select new workpiece and/or measurement, Open new measurement for current workpiece,
=y Select current workpiece and current measurement 9-3
) " Change to other CM data base 9-4
3 » Copy data from external CM data base, Copy data to external CM data base 9-5
' Export data for external programs 9-6
Import data from external programs 9-10
Statisticat evaluation of features S-12
Settings for statistics a-14
Selection and settings for statistic diagrams 9-14
Function keys 9-16
=l
[F2] Mark/unmark all data records, Mark / demark individual data records 9-16
[—=] I
e [FF3] Specify sorting for data records 9-17
D“] [F4] Filter data records (display of specific data records only) - 918
<[]~ '
[F5] Display/edit all marked data records 9-19
H [F6] Delete all marked data records 9-19
=N
[F11] Print all marked data records 8-19
= | |
[F11) Store list as a text file 8-20

Metrosoft CM V2.3 Data base 9-1
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: 10. Construction tables
1. CONSTRUCTION TABLES 10-1
Intersection defauit 10-2
Intersection alternative 10-3
Projection defauit 104
Projection alternative ‘ 10-5
Symmetry default 10-6
Symmetry alternative 10-7
Connection (Perpendicular) default 10-8
Connection (Perpendicular) alternative 10-9

Metrosoft CM V2.3 Construction tables 10-1



