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Enjoy the pleasant feeling of doing everything right from the beginning

Your investment in optacom is protected for years to
come thanks to:

» Lifetime free software updates
» Modular expansion of our machines
» Subsequent expansion via options

» Certification according to DIN EN ISO 9001:2008

Made in Germany

optacom develops, manufactures and distributes world-class
surface measurement systems since its founding in 1999. These
measurement systems allow evaluation of contour, roughness,
and roundness in a single pass. A foolproof, fully automatic and
extremely rapid calibration as well as an equally rapid, uncom-
plicated stylus tip replacement constitute the hallmarks of ca-
refully crafted precision systems.

Thanks to a broad range of special tracing arms and machine
options, e.g. the newly developed rotary-swivel table, even
composite or other complicated measuring tasks on complex
parts become almost child’s play. Our products have con-
vinced numerous manufacturing and measurement laborato-
ries worldwide of the quality, robustness and efficiency of our
measurement systems.

optacom’s young and enthusiastic team takes care of all custo-
mer concerns. The emphasized partnership with the customer
ensures the rapid realization of individual needs and special
measurement requirements. Anyone who has ever worked
with an optacom system is reluctant to change. “Follow-up or-
ders are fortunately very common in our daily business. And
also the friendly confirmation of our customers that shows we
are on the right track with our concept,” says founder and CEO
Diana Erhard. Now, let us show you and win you over.

Innovations made by optacom




Overview of the advantages of optacom’s measurement systems

The advantages of our mechanics

» Additional options may be added at any time

» Lowest follow-up costs

» Nearly wear-free parts

» All measurement systems are incremental, optical,
and contactless

» Very low consumption of stylus tips thanks to
optacom soft-touch

» Stylus tip breakage is allmost impossible

» The machine protects stylus tips and tracing arms
via collision-detect feature

» All machines measure as you manufacture without stylus
arm-pivot

» Our guides have a maintenance interval of 50 km

» Measuring range up to 425 x 425 mm are standard

» Simple machine operation via built-in joystick

» The movement range and the measuring range are
identical for all our machines

The advantages of our software

» Single software interface for all modules

» Intuitive software solution, resulting in low training
requirements

» Software is multi-language and allows customization

» Contour, roughness and roundness evaluation is possible
in one single evaluation

» Free software updates

» Clearly arranged element list with red-green evaluation

» Fully automatic calibration of the stylus tips

» Red-green evaluation using a percentage tolerance
display

» Automated export to Q-DAS

» Redesigned print manager for meaningful and conclusive
reporting

» Evaluation and print views are saved separately

» Industrial PC with a modular plug-in card design

» Integrated online diagnostic tool




Simply affordable - the perfect introduction to contour measurement technology

The optacom LC-10 represents the perfect entry model. Espe-
cially in cases where the entire scope of service of a modern
universal measuring machine is needed, the optacom LC-10 is
— compared to the high precision of a VC-10 - the most suita-
ble product.

It covers the measuring range and features the technical
refinements of our all-round machine VC-10, thus provides an

outstanding measuring accuracy. Therefore, the LC-10 com-
bines in a single housing a perfect measurement quality and
an attractive price.

The LC-101is a real optacom measuring machine in every detail.
It uses a high-precision linear axis with an integrated drive and
wear-free, linear incremental system.

Its body is made of high-strength aircraft aluminium. The ope-
ration and the software modules used are identical to those
found in other optacom measuring machines.

However, the LC-10 cannot be extended to a universal measu-
ring machine with the optional rotary-swivel table.



optacom LC-10

Resolution in X and Z axis: 0.02 um Maximum measuring force: 10-150 mN
Resolution at the stylus tip: 0.03um  Measuring speed: 0.1 -2 mm / sec (optimized automatically)
Measuring range (Z axis): 225mm  Radius of the stylus tip: from 0.002 to 1 mm
Measuring range (X axis): 225 mm  Angle measurement: 78 ° upwards; 87 ° downwards
Measuring system: optical, incremental and contactless in all axes (X, Z,T) ~ Dimensions (W x D x H): 950 x 380 x 725 mm
Accuracy: +/-(1.5+L/100) um  Weight: 150 kg
» The entry-level system for the entire variety of contour » Body made of high-strength aircraft aluminium » Machine calibration (including stylus tip calibration) in
measuring tasks » Axis guide and head integrally made from one workpiece less than 3 minutes
» Contour and roughness in one single measurement with ~ » X axis permanently and absolutely backlash free » Quick stylus tip replacement with optacom quick-release
the optional roughness module (see pages 42/43) connected to the Z axis fastener. No tools required and no accuracy loss
» Very good resolution of 30 nm directly at the stylus tip » Contactless and absolutely wear-free linear-incremental » High-precision linear axes with integrated drive
» Y-table optional (see page 14) measuring system
Scope of delivery: optacom LC-10
Fully equipped basic system, including calibration standard with machine calibration certificate, industrial PC, minimum 19" TFT [ horizontal / vertical (X axis/Z axis) 225 mm
monitor, inkjet printer and optacom contour software module, one quick-release fastener and one stylus tip 33 mm Order no.: 101-206-001




The measure of all things - our multitalents for high precision measurement

Are you looking for an all-round system to control the whole
variety of contour measurement tasks with outstanding accu-
racy? If so, the optacom VC-10 may be the right solution for
you. It performs contour measurements alone or in combina-
tion with roughness simultaneously as well as roundness mea-
surements or composite measurements (e.g., with the new
rotary-swivel table).

Thus, even complicated measurement tasks of complex for-
med objects will be easy to handle. The VC-10-EL/-UL was spe-
cifically designed for extension with our rotary-swivel table.
Through the extension of the measuring range in X and Z axis
up to 200 mm, we can fully leverage the possibilities of the
rotary-swivel table.

Therefore, the VC-10 is a convincing value proposition because
of its ease-to-use nature and outstanding precision.

At the stylus tip it reaches a genuine - not just simply calculated
- resolution of 3 nm over the entire measuring range.



Technical data

Resolution in X and Z axis:
Resolution at stylus tip:
Measurement system:
Precision:

Maximum measuring force:
Measuring speed:

Radius of the stylus tip:
Measurable gradients:

A certified calibration standard is supplied with the machine

» The powerful all-round system for the entire variety
of contour measurement tasks
» Contour and roughness in one measurement with
the optional roughness module (see pages 42/43)
» Roundness measurements and composite measurements
with optional rotary-swivel table
(see page 15)
» Qutstanding genuine resolution of 3 nm direct at
the stylus tip

Delivery scope:

optical incremental and contactless in all axis (X, Z, T)

0.1 — 2 mm/sec (optimized automatically)

78° upwards; 87° downwards

0.002 um
0.003 pm

+/- (0.5 + L/100) um
10- 150 mN

0.002 -1 mm

v

Y-table optional (see page 10)

» Axis guide and head integrally made from one
workpiece

» Xaxis permanently and absolutely backlash free
connected to the Z axis

» High-precision linear axes with integrated drive

» Body made of high-strength aircraft aluminium

Contactless and absolutely wear-free linear-incremental

v

measuring system

» Machine calibration (including stylus tip calibration) in
less than 3 minutes

» Quick stylus tip replacement with optacom quick-release
fastener. No tools required and no accuracy loss

» Fully equipped basic system, including calibration

standard, industrial PC with a minimum 21" TFT monitor,
printer and optacom contour software module

Measuring machine optacom VC-10, industrial PC with a minimum 21" TFT monitor, mouse and keyboard, inkjet printer, Windows XP operating system, optacom contour software, calibration
standard with certificate (for machine calibration purposes), two quick-release fasteners and two stylus tips

optacom VC-10
horizontal / vertical (X axis/Z axis)
Order no.: 101-204-010

225 mm

optacom VC-10-EL
horizontal / vertical (X axis/Z axis)
Order no.: 101-204-325

325 mm

optacom VC-10-UL
horizontal / vertical (X axis/Z axis)
Order no.: 101-204-425

425 mm




10 The VC-10 concept - our all-rounders for high-precision measuring

VC-10 VC-10-EL
The measure of all things. .. Let's go round...

Measuring range horizontal (X axis): 225mm  Measuring range horizontal (X axis): 325 mm
Measuring range vertical (Z axis): 225 mm Measuring range vertical (Z axis): 325 mm
Precision: +/- (0.5 + L/100) um Precision: +/- (0,5 + L/100) um
Dimensions (W x D x H): 950 x 380 x 725 mm Dimensions (W x D x H): 1200 x 380 x 725 mm
Weight (ca.): 150 kg Weight (ca.): 180 kg
optacom VC-10 optacom VC-10-EL

horizontal/vertical (X axis/ Z axis): 225mm | |horizontal/vertical (X axis/ Z axis): 325 mm
Order no.: 101-204-010 Order no.: 101-204-325

Additional equipment available (big pictures show machines with additional equipment)

Y-table YTA-25 / YTM-25 | |
Y-table YTA-100 | |
RSY 240-25 O |
roughness | |
topdown | |



optacom VC-10

VC-10-UL
Size matters...

VC-10-XXL
Probably the longest

measuring machine in
the world...

e

Technical data 11

Measuring range horizontal (X axis): 425mm  Measuring range horizontal (X axis): 595 mm
Measuring range vertical (Z axis): 425 mm Measuring range vertical (Z axis): 425 mm
Precision: +/- (0,5 + L/100) um Precision: +/- (2 + L/100) um
Dimensions (W x D x H): 1200 x 380 x 725 mm Dimensions (W x D x H): 1450 x 450 x 1050 mm
Weight (ca.): 200 kg Weight (ca.): 325 kg
optacom VC-10-UL optacom VC-10-XXL

horizontal/vertical (X axis/ Z axis): 425 mm | |horizontal/vertical (X axis/ Z axis): 595/425 mm

Order no.: 101-204-425

Order no.: 101-204-595

Additional equipment available (big pictures show machines with additional equipment)

Y-table YTA-25 / YTM-25 |
Y-table YTA-100 |
RSY 240-25 |
roughness |
topdown |
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Absolutely revolution“AIR"

» Precision:
/- (0.5 + L/200) pm

» Straightness:
+/- (0.25 +L/1000) pm

» Measuring range vertical:
325/425 mm

» Measuring range horizontal:
300 mm

The new

VC-10-AlR

Simple and precise measuring with air!




Technical data 13

Resolution in X and Z axes:
Resolution at stylus tip:

Measuring range horizontal (X axis):
Measuring range vertical (Y axis):
Measurement system:

Precision:

Straightness:

Maximum measuring force:
Measuring speed:

Radius of the stylus tip:

Measurable gradients:

Weight (ca.):

A certified calibration standard is supplied with the machine

optical incremental and contactless in all axes (X, Z,T)

0.1 =2 mm/sek (optimized automatically)

78° upwards; 87° downwards

0.002 um

0.003 pm

300 mm

325 mm /425 mm

+/- (0.5 + L/200) um
+/-(0.25 + L/1000) um
10-150 mN

0.002 -1 mm

350 kg

optacom VC-10-EL-AIR
horizontal/vertical (X axis/Z axis)
Order Number: 101-500-325

300 mm /325 mm

optacom VC-10-UL-AIR
horizontal/vertical (X axis/Z axis)
Order Number: 101-500-425

300 mm /425 mm

Absolutely revolution, AIR”

You been looking for a high-end system with outstanding
precision which covers the whole spectrum of contour
measuring? Then our newly developed optacom VC-10-AIR
will fit your concept perfectly.

Thanks to its innovative air guide in the X axis combined with
a lateral force free gear, impossible measurements are now
doable.

Scope of delivery:

[t completes contour measurements alone or in combination
with simultaneously roughness, straightness or combined
measurements.

That way even complicated measurement tasks at complex
formed objects become a childproof practice.

The VC-10- air was especially designed for straightness- and
roughness measurements.

Even complicated measuring tasks on complex formed ob-
jects become a piece of cake. The AIR was especially designed
to measure straightness and roundness.

Because of its very high measuring range in the X-and Z-Axis
(300 /max. 425 mm), even very large measuring tasks can be
executed with unheard precision.

The AIR will not only convince you thru its easy handling but
furthermore because of the wear free air bearing in the X-Axis.

Measuring machine optacom VC-10-AIR, industrial PC, minimum 21" TFT monitor, mouse and keyboard, inkjet printer, Windows-Software, optacom contour software, calibration standard with
machine calibration certificate , two quick-release fastener and two stylus tips.
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Tough, universal, accurate - optacom Y-tables - the perfect ad-
dition to your measuring machine.

Y-tables from optacom are universal and flexible, yet tough and
highly accurate. So, all in all, typical optacom components.
They are compact and their linear guides and ball screw drives
allow a play-free and accurate movement.

The automatic Y-table also features a stepper motor and an op-
tical, incremental and contactless measuring system.

Tough, universal, accurate - the perfect addition to your measuring machine

optacom offers you the following three different versions:

Y-table manual YTM
To manually search for the highest / lowest point

Y-table automatic YTA-25 / YTA-100
To automatically search for the highest / lowest point

For the extension of automated CNC programms on the Y axis
to obtain user-independent, reproducible top-down measure-
ments in the micrometer range

The following specifications apply to all Y-tables:

YTA-25/YTM-25 length: 185 mm
YTA-100 length: 375 mm
Width: 250 mm
Height: 85 mm
Y-movement range: 25 mm or 100 mm
Spindle pitch: 3mm
YTA-25 YTM-25 weight: 11 kg
YTA-100 weight: 17 kg
Table load: 500 kg

Automatic Y-table YTA-25
with 25 mm movement range
Order no.: 101-204-007

Automatic Y-table YTA-100
with 100 mm movement range
Order no.: 101-204-107

Manual Y-table YTM-25
with 25 mm movement range
Order no.: 101-204-004




Simply versatile - The rotary-swiveling table for all measuring tasks

The new rotary-swiveling table RSY-240-25 from optacom
combines the advantages of a round-table with the advanta-
ges of a swiveling specimen holder. Therefore, in addition to
roundness measurements, this measuring table focuses spe-
cially on the automated (and therefore metrologically exact
comprehensible) swiveling of components. Thus, it is possible
for the first time to consistently measure, under clearly defined
conditions, components with deep grooves and 90° insertions,
as well as to capture flatness and roundness values that requi-
red multiple measurement passes before, and to combine the
results of these individual measurements in an error-free, over-
all measurement report. Thus, the measurement is entirely sim-
plified and also more precise, resulting in a noticeable decrease
of measuring and evaluating efforts.

Like all our components, the optacom RSY 240-25 works ultra
precisely. The default concentricity is achieved through a me-
chanical accuracy of 2.5 microns, which can be increased using
special chucks to a value below 1 micron.

By default, the RSY 240-25 is delivered with a specially develo-
ped motorized Y-table with a measuring system and a move-
ment range of 25 mm.

The integrated Y-table provides the ability to automatically
search for the highest / lowest point and allows the expansion
of the CNC mode on the Y axis.

The standard RSY 240-25 is delivered with a manual 3-jaw chuck

Fully integrated in the optacom software

Easy roundness measurement

Absolute torsion resistant

In-Out clamping

Swing diameter over granite base of 190 mm

Roughness fully measurable on the diameter at

circumference

Fully CNC programmable

» Movement controllable via machine console provided
with buttons and joystick

» Three integrated optical, incremental and contactless

measuring systems

v v v v v Vv

v

Length: 365 mm
Width: 145 mm
Height: 255 mm
Y-movement range: 25 mm
Spindle pitch: 3 mm
Swivel angle: +/-120°
Weight: 30 kg
Maximum work piece weight: 15 kg

Rotary-swiveling table

Order no.: 101-710-010
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The extension module for composite top-down measurements

et milmgrfabtier. - 500,500
e ST

fen , __._wﬁ‘;" LT
o |
| | |
sy [ | \“%/. =
| ._|_r""""‘|“£*'1"'J

R1,390% ek amgriee |

3 e L )55 g

Of course, valuable knowledge on the dimensional stability of a
component, e.g. thickness, angle or radii and their relation, can
be gained by checking the upper and lower contour. But so
far, the problem was that both contours had to be analysed in
two different measurement runs and subsequently, had to be
more or less correlated. Using optacom top down, this task will
be fixed comfortably and precisely to your entire satisfaction —
that you are used to at optacom.

Given that contour measurements obtained through our ma-
chines stand in precise dimensional relation with each other
based on absolute coordinates from the very beginning, you
can use optacom topdown to combine two (or more) sub-
measurements in a straightforward and automatic fashion.

Scope of delivery:

optacom topdown software, double-sided calibration standard
with certificate (for machine calibration purposes), a double
stylus tip quick-release fastener, and two 20.5 mm stylus tips

topdown module
when ordering with machine
Order no.: 101-600-001

topdown module
retrofit kit
Order no.: 101-610-001




Rotating swivel vise CHM-80

» Angle adjustment via a 3-Nonius
» Adjustment screw to allow precise angle adjustment
» Form-fitted clamping in any desired angle position via locking screws

Length:

Width:

Jaw width:

Span:

Height:

Horizontal adjustment:
Swivel adjustment:
Parallelism:
Perpendicularity:
Material:
Hardened:

Weight:

160 mm

1170 mm

75 mm

80 mm

137 mm

360°

+/- 60°

3um/ 100 mm
4 um /100 mm
1.1654
56°-60° HRC
14 kg

Rotating swivel vise CHM-SC04

» Angle adjustment via a 3-Nonius

» Adjustment screw to allow precise angle adjustment
» Form-fitted clamping in any desired angle position via locking screws

Length:

Width:
Chuck-Diameter
Chuck-Height
Inside-Clamping
Outside-Clamping
Height:

Horizontal adjustment:
Swivel adjustment:
Material:
Hardened:

Weight:

Clamping with simplicity

17

178 mm

75 mm

112 mm

58 mm

@ 32-84mm
@ 3-90mm
137 mm
360°

+/-60°
1.1654
56°-60° HRC
13 kg

Rotating swivel vise CHM-80

Order no.: 101-202-003

Rotating swivel vise CHM-SC04

Order no.: 101-202-005




18  Clamping with simplicity

Sine angle vise SA-100 Standard vise A-25

» Made out of high-quality alloy steel, hardened and grinded
» Angle adjustment via gauge blocks
» Clamping system at the lower part allows a secure angle adjustment

» Made out of high-quality alloy steel, hardened and grinded
» Very precise, closes absolutely gap-free
» Two integrated side clamping slots

Length:

130mm  Length: 140 mm
Width: 73mm  Width: 63 mm
Span: 45mm  Span: 85 mm
Height: 93 mm  Height: 69 mm
Swivel adjustment: 45°  Parallelism: 3um /100 mm
Parallelism: 3um/ 100 mm Perpendicularity: 4 um /100 mm
Perpendicularity: 5um/ 100 mm Material: 1.1654
Material: 1.1654  Hardened: 56° - 58° HRC
Hardened: 58°-62°HRC  Weight: 4.6 kg
Weight: 6 kg

Sine angle vise SA-100

Order no.: 101-202-010

Standard vise A-25

Order no.: 101-202-020




Avoid measuring errors with the optacom stylus tipicons. 19

optacom stylus tip icons:

] W o] (W @

Finding instead of searching!

» optacom » Mahr-compatible » Hommel-compatible » Mitutoyo-compatible » Zeiss-compatible » Taylor Hobson-compatible
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Green: Standard article in stock. Larger quantities available.

Yellow: Smaller quantities in stock. Limited quantities available or deliverable within 3-4 weeks.

Red: Special article not in stock. Available within 8-10 weeks.

Angle: This stylus tip is well suited to measure threads and parts with a pitch.

Thread: This stylus tip is well suited to measure threads, ball screws and parts with a pitch.

Track: This stylus tip is well suited to measure parts with symmetric contour. For example - ball screws.
Roughness: This stylus tip is well suited to measure roughness

Top/down external: This stylus tip is best used for top/down measurement.

Top/down internal: This stylus tip is best used for top/down measurements within drill holes.

Gear: This stylus tip is well suited for measurements of geometries in combination with our RSY 240-25. For example — gear wheels.
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Stylus tip 59.5 mm Order no.: 101-010-595
made of carbide, 3.5 mm /R: 25 um / A: 12°

Stylus tip 33 mm Order no.: 101-010-330
made of carbide, 2 3.5 mm /R: 25 um / A: 12°

Stylus tip 20.5 mm Order no.: 101-010-205
made of carbide, 2 3.5 mm /R: 25 um / A: 12°

Stylus tip 13 mm Order no.: 101-030-130
made of carbide, @ T mm /R: 25 um / A: 19°

Stylus tip 7 mm Order no.: 101-010-070
made of carbide, @ T mm /R: 25 um / A: 19°

Standard-Stylus tips 21

Stylus tip 6 mm Order no.: 101-010-060
made of carbide, @ T mm/R: 25 um / A: 19°

Stylus tip 4,5 mm Order no.: 101-010-045
made of carbide, @ T mm /R: 25 um / A: 19°

Stylus tip 3,5 mm Order no.: 101-030-035
made of carbide, 2 0,5 mm /R: 25 um / A: 19°

Stylus tip 2,5 mm Order no.: 101-010-025
made of carbide, 2 0,5 mm /R: 25 um / A: 19°

Stylus tip 2,5 mm Order no.: 101-010-025-E
For this, the existing tracing arm, in which the new stylus tip is
glued, is necessary.



22 Roughness- and conical stylus tips
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Stylus tip 59,5 mm conical Order no.: 101-110-595
made of carbide, @ 3,5mm /R: 25 um / A: 24°

Stylus tip 33 mm conical Order no.: 101-110-330
made of carbide, @ 3,5mm /R: 25 um / A: 24°

Stylus tip 20.5 mm conical Order no.: 101-110-205
made of carbide, @ 3,5 mm / R: 25 um / A: 24°

Roughness stylus tip 33 mm,

conical Order no.: 101-430-332
made of carbide, @ 3,5 mm / A: 24° with diamond tip /

R:2 um/ A: 90°

Roughness stylus tip 33 mm,

conical Order no.: 101-430-335
made of carbide, @ 3,5 mm / A: 24° with diamond tip /
R:5um/A:90°

g O

g O

Roughness stylus tip

3 mm conical Order no.: 101-430-035
made of carbide, @ T mm / A: 24° with diamond tip /
R:5um/A:90°

Roughness stylus tip

3 mm conical Order no.: 101-430-032
made of carbide, @ T mm / A: 24° with diamond tip /

R:2 um / A: 90°



optacom Stylustips Double stylustips 2
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Double stylus tip18 mm
conical Order no.: 101-330-180
made of carbide, 2 mm / R: 25 um / double sided conus 24°

Double stylus tip13 mm
conical Order no.: 101-330-130
made of carbide, 2 mm / R: 25 um / double sided conus 24°

Double stylus tip 172 mm

conical Order no.: 101-330-120
made of carbide, @ 3,5 mm /R: 0,1 mm / double sided conus
48°

Double stylus tip 9 mm

conical Order no.: 101-330-090
made of carbide, @ T mm /R: 25 um / A: 2 x 24°

suitable for top-down measurements

Double stylus tip 6 mm

conical Order no.: 101-330-060
made of carbide, @ T mm /R: 25 um /W: 2 x 24°

suitable for top-down measurements
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Double stylus tip 4,4-24°-0,7

conical Order no.: 101-330-044
made of carbide, @ 1,0 x 4,4 mm /R: 25 um / double sided
conus 24°x 0,7 mm

Double stylus tip 4,4-48°-0,7

conical Order no.: 101-330-144
made of carbide, @ 1,0 x 4,4 mm / R: 25 um / double sided
conus 48°x 0,7 mm

Double stylus tip 34 mm Order no.: 101-230-340
made of carbide, @ 3,5 mm /R: 25 um / A: 2 x 12°
suitable for top-down measurements

Double stylus tip 9 mm Order no.: 101-230-090
made of carbide, o Tmm/R:5um /A:2x19°
suitable for top-down measurements

Double stylus tip 6 mm Order no.: 101-230-060
made of carbide, @ T mm /R: 25 um/ A: 2 x 24°
suitable for top-down measurements



21 Disc stylus optacom Stylus tips
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Disc stylus system 10 mm Order no.: 101-530-10K
Disc stylus (see below) and arm extension, including quick-
release fastener (QRF), length 51 mm from front edge of QRF

Disc stylus 10 mm Order no.: 101-530-100
single item, made of carbide, @ 10 mm /R: 25 um /W:2x 12°

Disc stylus system 6 mm Order no.: 101-530-06K
Disc stylus (see below) and arm extension, including quick-
release fastener (QRF), length 51 mm from front edge of QRF

Disc stylus 6 mm Order no.: 101-530-060
single item, made of carbide,

g6mm/R:25um /W:2x12°

Disc stylus system 4 mm Order no.: 101-530-04K
Disc stylus (see below) and arm extension, including quick-
release fastener (QRF), length 100 mm from front edge of QRF
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Disc stylus 4 mm Order no.: 101-530-040
single item, made of carbide,

g4mm/R:25um /A:2x12°

Disc stylus system 3 mm Order no.: 101-530-03K
Disc stylus (see below) and arm extension, including quick-
release fastener (QRF), length 25 mm from front edge of QRF

Disc stylus 3 mm Order no.: 101-530-030
single item, made of carbide,

23mm/R25um/A:2x12°

Disc stylus system 1 mm Order no.: 101-530-01K
Disc stylus (s.u.) incl. quick release-fastener

Disc stylus 1 mm Order no.: 101-530-010
single-item, @ 1 mm /R: 25 um / A: 2 x 12°, including exten-

sion (made of one piece - carbide), length 25 mm from front
edge of quick-release fastener



topdown-quick-release

fastener Order no.: 101-630-0TD
for stylus tips with diameters of 3.5 mm for top-bottom mea-
surements; delivery without stylus tips!

Quick-release fastener Order no.: 101-630-035
for stylus tips with diameters of 3.5 mm

Quick-release fastener Order no.: 101-630-040
for stylus tips and absorption for dial test indicator with @ 4
mm

Clamping shaft Order no.: 101-010-065
for dial test indicator ¢ 4 H7

needs quick-release fastener 101-630-040

Quick-release fastener and miniature stylusarms 25

Miniature stylus arm for removable

stylus tip g 1T mm Order no.: 101-631-060
including quick-release fastener, standard length 50 mm
(other lengths upon request); delivery without stylus tips!

Miniature stylus arm for removable

stylus tip 2 2 mm Order no.: 101-631-062
including quick-release fastener, standard length 150 mm
(other lengths upon request); delivery without stylus tips!

Miniature stylus arm with glued

stylus tip 0.5 mm Bestell-Nr.: 101-631-005
including quick-release fastener, standard length 35 mm
(other lengths upon request);

Miniature stylus arm with

stylus tip ¢ 3.5 mm Order no.: 101-010-QA1
including quick-release fastener, standard length 25 mm,
length of cross arm 25 mm (other lengths upon request);
delivery without stylus tips!

Miniature stylus arm with

stylus tip @ 1 mm Order no.: 101-010-QA3,5
including quick-release fastener, standard length 50 mm,
length of cross arm 25 mm (other lengths upon request); deli-
very without stylus tips!



26  Special stylus tips OptaCOm StyllJS tlpS

Special stylus tip 20,5 mm
conical Order no.: 101-130-120
made of carbide, @ 3,5 mm /R: 0,1 mm

¢

O

c ¢
OS OFOROREH ORORORONORORORO YOO

Special stylus tip 20,5 mm
conical Order no.: 101-130-420
made of carbide, @ 3,5 mm / R: 0,45 mm

HH

Special stylus tip 20,5 mm Order no.: 101-030-620
made of carbide, @ 3,5 mm /R: 25 um / A:6°L: 3 mm

H

Special stylus tip 20,5 mm Order no.: 101-030-820
made of carbide, @ 3,5 mm /R: 25 um / A:8°L: 10 mm

HH

E




Special solutions 27

Miniature stylus arm, angled 90° for 6 mm stylus tip glued at a 45° angle

Miniature tracing arm, angled for 6 mm stylus tip

A chain is only as strong as its weakest link - a measurement
system is only as good as its tracing arm and stylus tip.

Thus, we pay serious attention to this detail — as we do to our
machines. All stylus systems are manufactured with the same
care as optacom’s measurement systems.

Our practice oriented and cost reducing system of various sty-
lus tips, disc styli, and miniature tracing arms can be replaced
in seconds using the practical optacom quick-release fastener.

This is shown in the daily business of calibration and measuring
labs in factories worldwide.

With your input, we develop and manufacture effective solu-
tions to meet your specific measurement requirements.

We are looking forward to receive your inquiry.

\' “ "W \l 'l




26 standard Mahr-compatible stylus tips

— Y

Stylus tip 59,5 mm Order no.: 101-010-595
made of carbide, 2 3,5mm /R: 25 um / A: 12°
Mahr-compatible (6851517)

Stylus tip 33 mm Order no.: 101-010-330
made of carbide, 2 3,5mm /R: 25 um / A: 12°
Mahr-compatible (6850286)

Stylus tip 20,5 mm Order no.: 101-010-205
made of carbide, @ 3,5 mm /R: 25 um/ A: 12°
Mahr-compatible (6850289)

Stylus tip 7 mm Order no.: 101-010-070
made of carbide, @ T mm /R: 25 um / A: 19°
Mahr-compatible zu Tastarm LD C 7-15-25

Stylus tip 7 mm Order no.: 101-010-070-E
Glued ( the existing tracing arm is required)

Stylus tip 6 mm Order no.: 101-010-060
made of carbide, @ T mm /R: 25 um / A: 19°
Mahr-compatible (6851527)

Stylus tip 6 mm Order no.: 101-010-060-E
Glued (the existing tracing arm is required)

Stylus tip 4,5 mm Order no.: 101-010-045
made of carbide, 2 T mm /R: 25 um / A: 19°
Mahr-compatible

Stylus tip 4,5 mm Order no.: 101-010-045-E
Glued ( the existing tracing arm is required)

Stylus tip 2,5 mm Order no.: 101-010-025
made of carbide, 2 0,5 mm /R: 25 um / A: 19°
Mahr-compatible

Stylus tip 2,5 mm Order no.: 101-010-025-E
Glued (the existing tracing arm is required)



Mahr-compatible stylus tips conical 29

Stylus tip 59,5 mm conical Order no.: 101-110-595
made of carbide, @ 3,5mm /R: 5 um / A: 24°
Mahr-compatible

]

Stylus tip 33 mm conical Order no.: 101-110-330
made of carbide, @ 3,5 mm /R: 25 um / A: 24°
Mahr-compatible

c ¢

Stylus tip 20,5 mm conical Order no.: 101-110-205
i made of carbide, @ 3,5 mm / R: 25 um / A: 24°
Mahr-compatible

c ¢




30 standard and conical

Stylus tip 52 mm Order no.: 101-020-520
made of carbide,a3mm /R: 20 um / A: 11°
Hommel-compatible (compatible zu 232633)

Stylus tip 42 mm Order no.: 101-020-420
made of carbide,23mm /R: 20 um / A: 11°
Hommel-compatible (compatible zu 232586)

Stylus tip 32 mm Order no.: 101-020-320
made of carbide,23mm /R: 20 um / A: 11°
Hommel-compatible (compatible zu 284039)

Stylus tip 21 mm Order no.: 101-020-210
made of carbide, 2 3mm /R: 20 um / A: 11°
Hommel-compatible

Stylus tip 6 mm Order no.: 101-020-060
made of carbide, @ T mm/ R: 20 um / A: 22°
Hommel-compatible

Stylus tip 6 mm Order no.: 101-020-060-E
Glued (the existing tracing arm is required)

c ¢

c ¢

Stylus tip 52 mm conical Order no.: 101-120-520
made of carbide, 23 mm /R: 20 um / A: 30°
Hommel-compatible

Stylus tip 32 mm conical Order no.: 101-120-320
made of carbide, 23 mm /R: 20 um / A: 30°
Hommel-compatible

Stylus tip 20 mm conical Order no.: 101-120-200
made of carbide, @ T mm /R: 20 um / A: 30°
Hommel-compatible

Stylus tip 20 mm conical Order no.: 101-120-200-E
Glued ( the existing tracing arm is required)



Stylus tip 50 mm Order no
made of carbide,a3mm/R: 25 um/A: 11°

Mitutoyo-compatible (354886)EUR

Stylus tip 38 mm Order no
made of carbide,a3mm /R: 25 um/A: 11°
Mitutoyo-compatible (354885)

Stylus tip 28 mm Order no
made of carbide,@3mm /R: 25 um/A: 11°
Mitutoyo-compatible (354884)

Stylus tip 20 mm Order no
made of carbide, 2 3mm /R: 25 um/A: 11°
Mitutoyo-compatible (354883)

Stylus tip 14 mm Order no
made of carbide, 2 3mm /R: 25 um/A: 11°
Mitutoyo-compatible (354882)

.: 101-050-500

95,-/Stk.

.. 101-050-380

.. 101-050-280

.: 101-050-200

.: 101-050-140

c ¢/

c ¢

c ¢ c ¢

c ¢

standard and conical 31

Stylus tip 50 mm conical Order no
made of carbide, 23 mm /R: 25 um / A: 24°
Mitutoyo-compatible

Stylus tip 38 mm conical Order no
made of carbide, @3 mm /R: 25 um / A: 24°
Mitutoyo-compatible

Stylus tip 28 mm conical Order no
made of carbide, @3 mm /R: 25 um / A: 24°
Mitutoyo-compatible

Stylus tip 20 mm conical Order no
made of carbide, @ 3 mm /R: 25 um / A: 24°
Mitutoyo-compatible

Stylus tip 14 mm conical Order no
made of carbide, @ 3 mm /R: 25 um / A: 24°
Mitutoyo-compatible

.. 101-150-500

.. 101-150-380

.. 101-150-280

.. 101-150-200

.. 101-150-140



2 standard Zeiss-compatible stylus tips

Stylus tip 60 mm Order no.: 101-040-600
made of carbide, 23 mm /R: 25 um/A: 11°
Zeiss-compatible (DT 45501)

Stylus tip 34 mm Order no.: 101-040-340
made of carbide,@3mm /R: 25 um/A: 11°
Zeiss-compatible (DT 45502)

Stylus tip 21 mm Order no.: 101-040-210
made of carbide,@ 2 mm /R: 25 um / A: 11°
Zeiss-compatible (DT 45503)

Stylus tip 12 mm Order no.: 101-040-120
made of carbide, 2 2 mm /R: 25 um/A: 12
Zeiss-compatible (DT 45510/ DT 45081)

Stylus tip 12 mm Order no.: 101-040-120-E
Glued ( the existing tracing arm is required)

Stylus tip 8 mm Order no.: 101-040-080
made of carbide, @ 1,2 mm /R: 25 um) / A: 12°
Zeiss-compatible (DT 45510/ DT 45081)

Stylus tip 8 mm Order no.: 101-040-080-E
Glued (the existing tracing arm is required)

Stylus tip 4,5 mm Order no.: 101-040-045
made of carbide, 0,8 mm /R: 25 um / A: 12°
Zeiss-compatible (DT 45512 / DT 45083)

Stylus tip 4,5 mm Order no.: 101-040-045-E
Glued (the existing tracing arm is required)



Zeiss-compatible stylus tips conical 33

]

c ¢

c ¢

c ¢

Stylus tip 60 mm conical Order no.: 101-140-600
made of carbide, @3 mm /R: 25 um / A: 24°
Zeiss-compatible (DT 45504)

Stylus tip 34 mm conical Order no.: 101-140-340
made of carbide, 23 mm /R: 25 um / A: 24°
Zeiss-compatible (DT 45505 )

Stylus tip 21 mm conical Order no.: 101-140-210
made of carbide, @ 2 mm /R: 25 um / A: 24°
Zeiss-compatible (DT 45506)

Stylus tip 12 mm conical Order no.: 101-140-120
made of carbide, @ 2 mm / R: 25 um / A: 24°
Zeiss-compatible (DT 45513 / DT 45084)

Stylus tip 12 mm conical Order no.: 101-140-120-E
Glued (the existing tracing arm is required)

Stylus tip 4,5 mm conical Order no.: 101-140-045
made of carbide, 20,8 mm /R: 5 um / A: 24°
Zeiss-compatible (DT 45515)

Stylus tip 4,5 mm conical Order no.: 101-140-045-E
Glued (the existing tracing arm is required)
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standard and conical

HH

Stylus tip 26,7 mm Order no.: 101-060-267
made of carbide, @ 1,6 mm /R: 20 um / A: 15°
Taylor Hobson-compatible (232633)

Stylus tip 26,7 mm conical Order no.: 101-160-267
made of carbide, 2 1,6 mm /R: 10 um / A: 30°
Taylor Hobson-compatible
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optacom GmbH & Co. KG

Startseite Videos Playlists Diskussion Uberuns Q

Uploads -

@ optacom GmbH & Co. KG hat ein Video hochgeladen.

Vergleich von Tastspitzen
vor 2 Wochen - 13 Aufrufe

Ein Vergleich von Tastspitzen beim Messen von Spindeln. Die Wah! des falschen Typs kann
die Messung um bis zu 20% verfalschen!

Oberflichenmesstechnik

Moty Mt | Buncihal | (et | Ratustomn | fbsshe

dulhde
L=

@ optacom GmbH & Co. KG hat ein Video hochgeladen.

o O

Our measurement philosophy
var 2 Wochen = 23 Aufrufe

Through cur two-axis measuring procedure, the complete movement range conforms
automatically the usable measuring range. Therefore the contour and roughness even of .

@ optacom GmbH & Co. KG hat ein Video hochgeladen.

J_ Tha reatsrioswivalins takls DEY 94098

New products and training videos can be seen at our youtube-channel http://www.youtube.com/user/optacom1.
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The software for contour measurements optacom contour: functional overview
The operation of our machines and software was originally » Semi-automatic search of all elements with » Automatic dimensioning with tolerance assessment
designed to ensure stability and ease-of-use. The functional a single mouse-click for repeat measurements
scope is considerably bigger, compared to similar machines » Manual or automatic element adjustment » Zoom from 1:1 to 5000:1 for the evaluation, independent
with reduction of training. This also applies to our various soft- and optimization from printing
ware modules. » Evaluation of radii, distances and angles » Comments and texts
» Creation of intersection points between any elements » Export function to Q-DAS
Using the optional optacom topdown module, an unlimited » Regression lines or regression circles » Export function to Excel
number of contours can be evaluated within a single represen-  »  Regression adjustment with specified Gaussian or » Newly developed printing functions with various
tation and without loss of reference. Chebyshev circles output options
» Multi-part regression lines or regression circles » Multi-contour printout supports multiple contours
Using the optional roughness module optacom rough, Con- »  Fitting of test balls with a given radius on a sheet
tour, roughness and waviness can be recorded and evaluated and a definable direction angle » Flexible representation of your company data, company
in one single measuring run. » Auxiliary lines: Parallel, perpendicular, straight lines logo, part numbers, etc.
with definable angle and distance » Segmented measurements in the entire measuring range
Thanks to our also optional available software module opta- »  Auxiliary circles: Through several points at intersections without loss of reference
com round, you can now, for the first time, measure contour, with given diameter » Stylus tips compensation for all stylus directions
roundness, co-axiality and roughness in one single clamping. » Auxiliary points: Coordinate points, contour points, » Fully automatic calibration of stylus tips
contour intersections, etc. » Newly developed tools for evaluating ball screws
One of the most striking arguments for all our software is the »  Finding the highest / lowest point of contours » DXF import and sheet comparison
lifetime free software update. and elements with respect to a reference » Reference part database Q-DAS compatible
» Numeric and graphical determination of form deviations ~ »  All reports can display the reference system
on lines and circles » Extensive element list displays all element details
» Numerical and graphical straightness and profile depth » Part comparison can also be done with modified
of lines measurement conditions or lengths
» Circular opening angle for regression circles » Simple red-green evaluation with tolerances
» Ordinate guideline for regression circle and regression line
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All important advantages at a glance
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» Lifetime free software updates » Fully automatic stylus tip calibration in less than » Very simple red-green tolerance comparison
» If required, software updates work fully automatic 3 minutes » Contour, roughness and roundness analysis in a
» Single software interface for all modules » Significant time savings through automatic single evaluation
» Intuitive software solution, interface in low element detection » Integrated form and position tolerances according
training requirements » New algorithm for measuring ball screws and threads to DINISO 1101
» Using our roughness automation » Due to our intelligent automatic functions, » User-customizable software interface
all incorrect measurements are excluded the evaluation time is reduced » Interface language can be changed during runtime
» Q-Stat export interface also works with » Integrated foil comparison with various integrations » Integrated online diagnosis tool in the event of problems
reference parts »  Well arranged list of elements » Software includes statistical functions
» Integrated database fully compatible with Q-DAS » References can be shown/hidden
» New fault-tolerant reference part automation » DXFimport
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Evaluation made easy

Any number of contours can be evaluated with absolute di-
mensional reference to each other. After one or more mea-
surements, the measured contours appear on the analysis
screen. At this point, there are several possibilities available to
search for elements on the measurement. For example, you
can search for elements in a semi-automatic fashion using your

own criteria. Moreover, you may create elements by double-
clicking at any position. Should you require regression radii,
you can calculate them according to the Gaussian or Cheby-
shev specification. As shown in the upper evaluation screen,
you can graphically overextend the form deviation and display
the numeric Pt value. In addition, you can create angles for any

quadrant with just two clicks. As shown by the evaluation abo-
ve, you can evaluate angles as well as distances between all
measured contours. Using the extrema function, it is possible
to determine the greatest or smallest distances of evaluated
elements or contours.



Top-down evaluation with tolerances
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Good to know that everything fits

When evaluating serial parts, you have the possibility of indica-
ting tolerances. After a fully automatic evaluation through our
unique reference run, you can immediately find out whether
your part is OK or not. The advantage of the element list is in
the display of the existing tolerance percentage, in addition to
the red-green evaluation. This indicates the exhausted and re-

maining tolerance. This feature prevents unwelcome surprises,

the process, thereby avoiding late interventions associated
with the usual red-green evaluation. Furthermore, our toleran-
ce evaluation allows defining intervention limits. These limits
are shown in yellow colour when it is time to act. It is possible

to asign a tolerance value to any elements. This works naturally
as you can immediately see whether you need to counteract across contours. Simply click on the desired value and type the
reference and tolerance value.
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Roughness easy as pie with optacom rough

With our newly developed software algorithms, inexperienced
operators are capable to create DIN ISO-compliant measure-
ments for the first time. Our intelligent algorithms analyse the
contour underlying and automatically calculate the proper
cut-off and the compliant cut-off counts. Just another priceless
advantage is the permanent horizontal position of our tracing

arm, which allows roughness measurements on all elements
without restrictions to the stylus movement. You may find va-
rious examples of falling and rising contours and radii in the
example above. Needless to say, unrestricted overhead rough-
ness evaluations are also supported.

Furthermore, the roughness evaluation is completely integra-
ted in the reference run. A further advantage is the possibility
of performing different evaluations on one and the same line
or radius. In that respect, the ball evaluation above provides an
interesting example.
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Top-down evaluation complete 41
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Contour, roughness, roundness, top-down - one software fits all

Our optacom rough and optacom round software modules al-
low you to create multiple profiles. Upon creation, you define
uniquely to which norms they should evaluate. These profiles
can then easily be used in our software optacom contour —
simply by an mouse click. This means that you do not need to
adjust any settings when evaluating roughness and roundness.

Moreover, all evaluations will be created DIN-compliant and ful-
ly automatic. To top this function off, you not only have a large
time-saving, but also the reassuring feeling that possible failu-
res cannot happen anymore. In the same easy and trouble-free
way in which you create roughness and roundness evaluations,
you can obtain form, orientation and position evaluations,

which are already integrated in the optacom contour software
module. After having analyzed all required evaluations, you can
then focus on printing. Thanks to our print processor, which has
an integrated user database as well as customer profiles, you
are able to save your reports as a PDF-document and to send it
via email — and this with just a few clicks.
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Significant time savings » Significant cost savings through the use of carbide » Overhead evaluation of roughness
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filtering automatic » Graphical and numerical representation of all reports evaluations
» Due to profiles, technical knowledge is not needed » Fully automatic calibration of carbide and diamond » Roughness evaluation is automatically integrated in

Several different standards on an single evaluation profile stylus tips reference run
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Completes the product range with precision

TR L

O O

| s eriony derniminns Fipuniness |

Referance drde
o vew (s Exgrrariorn
b iy
| Ty
s -~
A/ \r,_H
[’ :'J’f"x Ay /"’-. \'-
-t W /
{/ LIS £ .
¢ LU /
@ a
5 .
Ly _.-"f
| F
e -] — & | |
T | Farmmrs
» '.:—IO
| B O meforenghr. . BeStadhe 15,450 fRGL.. PR 50 BRrmgee..
| a3 Referente.., FRads: (54X R WPR; 1- 1500 - hormge,
1 el nan i 1
I O nonous 2
=) e ronoe 1
) Drvoie nor oot 4
L ._||:] O fan-ot 5
demcte I
£ T 057
U] =X
e 8003
L 2,008

& ] L P iD.mtlrr
a1 || - o
Iws__i_ri A [ — (et
: |I| | o — - =S w1 [ A 0,004
o to = = e B 0 R | e 0,248

o runf-4 0 - Referenineis - Lot scpise (000

g g

» Contour, roughness and roundness evaluation
in a single measurement run

» Increased accuracy because the workpiece needs
no reclamping

» Software based calibration and alignment of the
workpiece holder

» Significant time savings thanks to our 4 in 1 concept

Extremely reduced footprint

Extremely simple operation through the joystick
integrated in machine console

Accurate, quick, and reproducible measurements possible
without technical knowledge

Customizable graphical interface to increase efficiency
Quick and practically oriented evaluations

Automatic filter adjustment

Display of evaluable characteristics

lllustration of evaluable features, according to
DIN'ISO 1101

User-selectable evaluations of local form deviations
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Form tolerances:
Straightness
Flatness
Roundness
Cylindricity

Line form

D D>Q 00|

Surface form

without reference specification

Position tolerances

Il Parallelism
Perpendicularity
Angularity
Coaxiality, Concentricity
Symmetry
Circular run-out

Total run-out

S~>~1ONHF

with reference specification

Complete the product range with precision

LSCI:
Least Square Circle

Regression circle such that the
sum of the squares of the local
roundness deviations is a mi-
nimum

MCCI:
Minimum Circumscribed
Circle

Smallest circle circumscribing
the roundness profile

MZClI:
Minimum Zone Circle

Two concentric circles enclo-
sing the roundness profile and
having the least radial separa-
tion

MICI:
Maximum Inscribed Circle

Largest inscribed circle in the
roundness profile

i

Filtering method for roundness evaluation

LSCY:
Least Square Cylinder

Regression cylinder such that the sum of the
squares of the local roundness deviations is a
minimum

MCCY:
Minimum Circumscribed Cylinder

Cylinder with the smallest possible diameter
encompassing the measured cylinder surface

MZCY:
Minimum Zone Cylinder

Two concentric cylinder enclosing the round-
ness profile and having the least radial separation

MICY:
Maximum Inscribed Cylinder

Cylinder with the largest possible diameter in-
scribed in the measured cylinder surface

The extension module for roundness measurements. Filter definition according to DIN EN ISO 11562: Cut-off numbers: 15, 50, 150, 500, 1500 W/U, arbitrary

Your measuring programme can be perfectly rounded up with our software
optacom round and our rotary-swivel table. In this combination, it is possible
to evaluate and measure contour, roughness and roundness simultaneously (if
roughness module optacom rough is installed).

Easy, fast, and comfortable measurements based on a high-precision,
program-based operation.
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mm mm
500 500
400 — 400 —
300 300
200 200
100 — 100 —

0 - 0

Measuring range in X

B optacom Manufacturer x

Overview of the operation-relevant standards embedded in our software:

DIN EN ISO 1101 Geometrical Product Specifications (GPS) - Geometrical tolerancing - Tole-
rances of form, orientation, location and run-out

EN ISO 4287 Geometrical Product Specifications (GPS) - Surface texture: Profile method -
Terms, definitions and surface texture parameters

EN ISO 4288 Geometrical Product Specifications (GPS) - Surface texture: Profile method - Ru-
les and procedures for the assessment of surface texture

EN ISO 12085 Geometrical Product Specifications (GPS) - Surface texture: Profile method -
Motif parameters

EN ISO 12562 Geometrical Product Specifications (GPS) - Surface texture: Profile method -
Metrological characteristics of phase correct filters

EN ISO 13565-1 Geometrical Product Specifications (GPS) - Surfaces having stratified functio-
nal properties-Filtering and general measurement conditions

EN ISO 13565-2 Geometrical Product Specifications (GPS) - Surfaces having stratified functio-
nal properties - Height characterization using the linear material ratio curve

JISB 0601 Surface texture: Profile method - Terms, definitions and surface texture parameters

Measuring range in Z

B Vvanufacturery

optacom

um

0,20 —
0,18
0,16
0,14 -
0,12 5
0,10 +
0,08 —
0,06 —
0,04 -
0,02

Probe arm resolution

B Manufacturer z

DIN EN ISO 12180-1 Geometrical product specifications (GPS) - Cylindricity -
Part 1: Vocabulary and parameters of cylindrical form

DIN EN ISO 12181-1 Geometrical Product Specifications (GPS) -.Roundness -
Part 1:Vocabulary and parameters of roundness

DIN EN ISO 12780-1 Geometrical Product Specifications (GPS) - Straightness -
Part 1:Vocabulary and parameters of straightness

DIN EN ISO 12781-1 Geometrical product specifications (GPS) - Flatness -
Part 1: Vocabulary and parameters of flatness

VDI /VDE 2631 Sheet 1 Form measurement -

Principles for the determination of form and position deviations

VDI /VDE 2631 Sheet 2 Form measurement -

Determination of the sensitivity of signal-transmission chain

VDI /VDE 2631 Sheet 3 Form measurement - Characteristics and selection of filters
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» E-Mail: office@optacom.com « Internet: www.optacom.com
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