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Safety

A WARNING

NOTICE

MD6-22

1. Safety

System operation assumes knowledge of the operating instructions.

1.1 Symbols Used

The following symbols are used in these operating instructions:

A WARNING Indicates a hazardous situation which, if not avoided, could result in death or
serious injury.
Indicates a hazardous situation which, if not avoided, may result in minor or
A CAUTION moderate injury.
NOTICE Indicates a situation that may result in property damage if not avoided.

3 Indicates a user action.

1 Indicates a tip for users.

Measure Indicates hardware or a software button/menu.
1.2 Warnings

The positioning system includes holding magnets. Persons with pacemakers or implanted defibrillators abso-
lutely must keep a sufficient distance from the magnets.
> Risk of injury

Only push the shielding discs off the holding magnet from the side. Crushing of limbs is possible.
> Risk of injury

Avoid shocks and impacts to the sensor and controller.
> Damage to or destruction of the sensor and controller.

The charging voltage must not exceed or continuously fall below the specified limits.
> Damage to or destruction of the sensor and/or controller
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Safety

Protect the sensor cable against damage.
> Destruction of the sensor

> Failure of the measuring device

Magnets create a magnetic field. They can interfere with or damage electronic devices, measuring devices,
computer hard drives, credit cards and ATM cards, among other things.

> Damage or destruction possible

1.3 Notice on CE Marking

The following apply to the capaNCDT MD6-22:

- EU Directive 2014/30/EU

- EU Directive 2011/65/EU

Products which carry the CE mark satisfy the requirements of the EU directives cited and the relevant appli-
cable harmonized European standards (EN). The measuring system is designed for use in industrial environ-
ments.

The EU Declaration of Conformity and the technical documentation are available to the responsible authori-
ties according to EU Directives.

MD6-22 Page 6



Safety

1.4 Intended Use
- The capaNCDT MD6-22 is designed for use in industrial, laboratory and residential applications.
It is used for mobile distance and gap measurements.
- The measuring system must only be operated within the limits specified in the technical data, see 2.3.
- The measuring system must be used in such a way that no persons are endangered or machines and
other material goods are damaged in the event of malfunction or total failure of the sensor.
- Take additonal precautions for safety and damage prevention in case of safety-related applications.

1.5 Proper Environment
- Protection class: IP 30
- Temperature range

= Operation:

» Sensor, sensor cable: -25... +85°C (-13 ... +185 °F)
-40 ... +100 °C (-40 ... +212 °F) (< 10.000 h)

 Controller: +10 ... +450°C (+10 ... +122 °F)
= Storage:
* Sensor, sensor cable: -25... +85°C (-13 ... +185 °F)
* Controller: -10... +65°C (+14 ... +149°F)
- Humidity: 5 - 95 % (non-condensing)
- Ambient pressure: Atmospheric pressure

- The space between the sensor surface and the target must have an unvarying dilectric constant.
- The space between the sensor surface and the target may not be contaminated (for example water,
rubbed-off parts, dust, etc.).

MDe6-22 Page 7



Functional Principle

AA

Measurement
direction

MD6-22

2. Functional Principle

2.1 Measuring Principle

The principle of capacitive distance measurement with
the capaNCDT system is based on the principle of the
parallel plate capacitor. For conductive targets, the sensor
and the target opposite form the two plate elec-trodes.

If a constant AC current flows through the sensor ca-
pacitor, the amplitude of the AC voltage at the sensor
is proportional to the distance between the capacitor
electrodes.

The capaNCDT system evaluates the reactance X of the
plate capacitor which changes strictly in proportion to the
distance:

X = 1 area
¢ distance

C ; capacitance C =g, * e *

A small target and bent (uneven) surfaces cause a
1 non-linear characteristic.

The linear characteristic of the measuring signal is
achieved for electrically conductive target materials (met-
als) without any additional electronic linearization.

Slight changes in the conductivity or magnetic properties
do not affect the sensitivity or linearity.

The flat sensors are guided into the gap and
determine the gap width based on the active
measuring area.

A A A A A A A A

| —

Fig. 1 Single-sided gap measurement with
CSFx sensor

vy
|

Fig. 2 Double-sided gap measurement with
CSGx sensor
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Functional Principle

2.2

The non-contact MD6-22 dual-channel handheld gauge installed in a plastic housing consists of:

Structure

- Controller

- Sensor
- Sensor

The signal processing electronics with oscillator and integrated preamplifier is in the controller.

cable

Charging control,

Battery

Display

SD-Card

Processor

Oscillator

I

MD6-22 |

|
|
|
|
I Sensor

Preamplifier

R

Preamplifier

] cabel Sensor
ol

I Sensor

Fig. 3 Block diagram MD6-22

MD6-22

cabel  Sensor
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Functional Principle

NOTICE

MD6-22

2.21 Sensors

For this measurement system, several sensors can be used.
E3 In order to obtain accurate measuring results, keep the surface of the sensor clean and free from dam-

age.

The capacitive measuring process is area-related. A minimum area is required depending on the sensor
model and measuring range (see table).

Sensors for electrical conducting targets (metals)

Model

CSF2-CRG4,0

CSF4-CRG4,0

CSF6-CRG4,0

Measuring range

4 mm

8 mm

12 mm

Min. target size (flat)

approx. 50.5 x 14 mm

approx. 90.5 x 17.5 mm

approx. 127.31 x 25 mm

Model

CSGo0,5-CAm2,0

CSG1,0-CAm2,0

Measuring range

1 mm

2 mm

Min. target size (flat)

approx. 9.9 x 15 mm

2.2.2 Sensor Cable

Sensor and controller are connected by a special, double screened sensor cable. Do not shorten or lengthen

these special cables.

Usually, a damaged cable can not be repaired.

Switch of the device when plugging and removing connectors.
Do not crush the sensor cable.
Do not modify to the sensor cable.

> Loss of functionality
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Functional Principle

MD6-22

2.23 Controller Operating Elements and Connections

Fig. 4 Characteristics MD6-22

1 On/Off switch
Switch on: briefly press the button.

Switch off: keep the button pressed
for more than 3 seconds.

2 Sensor connections

3 Connection socket for ground con-
nection. When using CSFxx/CSGxx
sensors, a ground connection to
the measurement object is required
to ensure a stable measurement
signal.

4 LED for battery state of charge

The LED is illuminated while the
battery is being charged.

5 Mini USB
Internal use

6 MicroSD card (max. 32 GB)
MicroSD or microSDHC card to
store the protocol

7 Supply
Power supply unit for battery
charging or for operation without
batteries

8 Split ferrite
Braid-breaker for interference
suppression
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Functional Principle

2.3 Technical Data

Model Controller MD6-22
Resolution (dynamic 100 Hz) 0.02 % FSO
Frequency response (-3dB) 100 Hz

Linearity

< +0.2% FSO

Temperature stability

< 200 ppm FSO / K

Sensitivity

< +0.2 % FSO

Long-term stability

< 0.04 % FSO / month

Synchronization

yes

Connection

sensor: 2 x sockets type B

Operation

+10 ... +50 °C (+50 ... +122 °F)

Temperature range
Storage

-10 ... +65°C (+14 ... +149°F)

Shock (DIN-EN 60068-2-27)

40 g / half-sine 6 ms in XYZ axes / 1000 shocks per axis

Vibration (DIN-EN 60068-2-64)

10 g/ 10 ... 500 Hz in XYZ axes / 30 minutes per axis

Protection class (DIN-EN 60529)

IP30

No. of measurement channels

2

Weight

500 g (without magnetic holder)

Battery life

5 hours (with 2500 mAh)

Control and display element

touch display

Compatibility

compatible with all capaNCDT sensors

Features

2 synchronized measurement channels; storage of measured values on
micro SD / SDHC card (included in delivery, max. storage capacity 32 GB)

FSO = Full Scale Output

MD6-22

Page 12



Functional Principle

Model Sensor CSF2-CRg4,0 CSF4-CRg4,0 CSF6-CRg4,0
Measuring range 4 mm 8 mm 12 mm
Resolution " dynamic (100 Hz) 0.8 um 1.6 um 2.4 um
Linearity < +8um < +x16um < 24 um
Temperature stability ? <0.8um/K <t1e6um/K <24um/K
Required gap width = 0.75mm
Min. target size (flat) approx. 50.5 x 14 mm approx. 90.5 x17.5 mm ‘ approx. 127.31 x 25 mm
Connection integrated sensor cable; standard length 4 m

Operation -20... +85°C (-4 ... +185°F)
Temperature range Storage -20... +85°C (-4 ... +185°F)

Operation (< 10000 h) -40 ... +100 °C (-40 ... +212°F)

Humidity 3 0..95%rH.
Shock (DIN-EN 60068-2-29) ¥ 30g / 5ms in XY axes / 1000 shocks per axis
Vibration (DIN-EN 60068-2-6) ¥ 20g / 58 Hz...2000 Hz in XY axes / 10 cycles per axis
Protection class (DIN-EN 60529) IP40
Material hard tissue (GFRP)
Weight incl. cable and plug 759 779 \ 80 g

1) Valid when operated with MD6-22
2) Valid when system is not installed
3) Non-condensing

4) With locked connector

MDe6-22 Page 13



Functional Principle

Model Sensor CSGo0,5-CAm2,0 CSG1,0-CAm2,0

Measuring range 1 mm 2 mm

Resolution? dynamic (100 Hz) 0.4 um 0.8 um

Linearity 2 < *4um < *8um

Temperature stability <04pum/K <0.8um/K
= 0.9 mm

Required gap width
Min. target size (flat)

approx. 9.9 x 15 mm
integrated sensor cable; standard length 2 m

Connection
Operation -50 ... +100 °C (-58 ... +212 °F)
Temperature fange Storage -50 ... 4100 °C (-58 ... +212 °F)
0..95%r.H.

Humidity ®
Shock (DIN-EN 60068-2-29) 4
Vibration (DIN-EN 60068-2-6) ¥

30g / 5ms in XY axes / 1000 shocks per axis
20g / 50 Hz...2000 Hz in XY axes / 10 cycles per axis

Protection class (DIN-EN 60529) IP40
Material hard tissue (GFRP)
Weight incl. cable and plug 7749

1) Measuring range per measurement direction
2) Valid with operation with reference configuration
3) Non-condensing

4) With locked connector

MDe6-22 Page 14



Delivery

Delivery

©

A Unpacking, Included in Delivery

Handheld gauge MD6-22

capaNCDT sensor with integrated cable (optional)

Assembly instructions

Robust carry case

Power supply unit / international 24 VDC, 1A

Magnetic holder incl. Allen wrench for installation on cover of battery compartment
Batteries NiMH / Mignon (AA, HR6)

MicroSD card

Cable for ground connection

B - S e e T =

(> Carefully remove the components of the measuring system from the packaging and ensure that the
goods are forwarded in such a way that no damage can occur.

E3 Check the delivery for completeness and shipping damage immediately after unpacking.
E2 Ifthereis damage or parts are missing, immediately contact the manufacturer or supplier.

3.2 Storage

- Temperature range storage:
= Sensor: -25 ... +85°C (-18 ... +185 °F) (CSFx and CSGx)
= Sensor cable: -50... +80 °C (-58 ... +176 °F)(CCgx and CCgx/90)
= Controller: -10 ... +65°C (+14 ... +149°°F)

- Humiditiy: 5-95 % RH (non-condensing)

MDe6-22 Page 15



Delivery

3.3 Handling Magnets

The measuring system includes a magnetic holder.
Transport and store the holding magnet solely with the shielding disc on the holding magnet.

é Caution! Risk of trapping!

Caution! Strong magnetic field!

Warning! Keep back!

Improper use of magnets can result in injuries and damage to property. Read the warnings, see 1.2.

MD6-22 Page 16



Dimensional Drawing

4. Dimensional Drawing

4.1 Precautionary Measures

No sharp-edged or heavy objects may get into contact with the sensor cable sheath.
E3 Avoid kinks in any case. Check the connections for thight fit.

4.2 Sensor, Sensor cable

During measurement, take care that the active measuring area is not scratched.

A damaged cable cannot be repaired. Tension on the cable is not permitted!

8.8 (.35)
3.0 (.12)
— -
. AA“ ‘
—~ M =
— 3L E¢ i/ .
S8 25
Y
"1 (05 ‘ Measuring area
1.2(05 || CSG0,5-CAmM2,0
——Guard ring 8.8 (.35
— 4.2 (17)
£*¥*§§; _Active measuringarea ] ‘
200 (7.87) f‘;’; 8, S
216 (8.50) S|\ =l "V
— SR
Fig. 5 Dimensional drawing CSGx-CAm2,0 —y© !
Y Measuring area
1.2(05) ||, CSG1,0-CAm2,0
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Dimensional Drawing

Active measuring area

2 §_ Guard ring
A VV : v 5
°7 ‘ B I R~
v ) |
%»¢ - d >
(:02) c -
- b -
a >
g
°E i 12 1]
4\, }
Model CSF2-CRgx CSF4-CRgx CSF6-CRgx
a 120 (4.72) 160 (6.30) 200 (7.87)
b 88 (3.46) - 160 (6.30)
c 50.5 (1.99) 90.5 (3.56) 127.31 (5.01)
d 34.7 (1.37) 69.4 (2.73) 104.1 (4.10)
e 14 (.55) 17.5 (.69) 25 (.98)
f 13 (.51) 16.5 (.65) 24.2 (.95)

Fig. 6 Dimensional drawing CSFx-CRgx

The sensor is connected to the controller by the sensor cable. The connection is made by simple plugging.
The connector locks automatically. The tight fit can be checked by pulling the connector housing (cable
bushing). The lock can be released and the connector can be opened by pulling the knurled housing sleeve

of the cable bushing.

MD6-22 Page 18



Dimensional Drawing

4.3 Controller
approx. 97.1 (3.82) approx. 42.3

Supply

B uss  sp-cad
N —)

Fig. 8 Controller with holding magnet
on the bottom side

NOTICE

Damage to the controller by falling
down.

Uneven ground, product residues and
rust layers reduce the holding force at
the attachment point.

approx. 187.9 (7.40)

approx. 26.7

@

.0 |

19(.75)

Fig. 7 Dimensional drawing Controller, dimensions in mm
(inches), not to scale

MDe6-22 Page 19



Dimensional Drawing

A WARNING

Magnetic field.
Injury possible.
Persons with pace-
makers or implanted
defibrillators abso-
lutely must keep a
sufficient distance

A CAUTION

Risk of pinching.
Injury of fingers pos-
sible. Only push the
shielding disc off the
holding magnet from
the side.

MD6-22

4.4 Holding magnet
E3 Attach the controller at the measuring position. The sensors can be mounted using a holding magnet.
E= Remove the shielding disc from the holding magnets. Push them off to the side.

Fig. 9 Pushing the shielding disk off a holding magnet from the side

4.5 Ground Connection, Earthing

Make sure you have a sufficient grounding of the measuring object.
E= Connect controller and measured object using the supplied connecting cable, see Fig. 10.

1

Do not extend the cable for the ground connection!

4.6 Sensor Connection

Ground connection

Fig. 10 Sensor cable connection
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Operation

MD6-22

5. Operation

5.1 Overview of Measured Values

system should warm up approx. 10 minutes after switching on.

1 The handheld gauge is immediately ready for use. To ensure precise measurements, the measuring

Measuring program Sensor 1 Sensor 2
Gap Measure (1-sided), see 6.1 X o)
Gap Measure (2-sided) Min, see 6.2
X X
for bent surfaces
Gap Measure (2-sided) Max, see 6.3
X X
for straight surfaces
Raw Data Measure, see 6.4 X o]

x Standard o Optional

If the sensor is tilted in the measuring gap, measurements might be inaccurate. Therefore, insert the sensor

as parallel as possible into the measuring gap.
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Operation

(3}

2 Software Operation

Operating Elements on the Touch Display

Next menu item

Previous menu item

Close menu, one menu level back

Finish entry

=] <Jul ] vE

Current sensor settings

Fig. 11 Meaning of the operating elements on the touch display

5.2.2 Status Headline

Data/Time

16.04.2018 15:34:05 §[ 12%)

Status SD Card
ﬁ No SD card available
[:] SD card recognized, check

SD card is ready

MD6-22

Start the measurement

Start automatic measurement

Stop the measurement

Display the analysis of current measurement series

Store value or analysis on SD card (csv-file)

Cancel measured value or analysis

DRDEAEB

Battery state of charge
100% p Battery operation

+ Charging operation

Page 22



Measuring Programs | Single-Sided Gap Measurement

6.

6.1
6.1.1

16.04.2019 11:12:03

Measuring Programs

Single-Sided Gap Measurement

Basic Settings

E3 Touch the Gap Measure (l-sided) button.

ERIED

Enter user settings

User:

[Max

Factory ! Location:

[Plant1

File name {e.g. machine):

[EN123

Temperature (°C):

| 21 |

MDE-22

E32 Type a name in the User field.

E2 Enter an additional description for the user field in the
Factory/Location field.

E3 Select afile name inthe File name (e. g. machine) ' field.

This name is also used for the file name of the log.

E2 Type the current temperature in the Temperature (°C) field.

E2 Confirm your entry with .

1) File: <File name>_yyyy-mm-dd_hhmmss.csv
Folder: .\data\<Datum(yyyy-mm-dd)>\gap_1sided\

MD6-22
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Measuring Programs | Single-Sided Gap Measurement

Instant Measurement
\

6.1.2

s

Gap 1 Gap 2

| | =D

The Instant measurement program immediately saves the
current measured value.

The Report function determines the smallest (Min. gap) and larg-
est (Max. gap) gap width based on the derived values.

Max. gap = Gap 2
Min. gap = Gap 3

MD6-22

15,04 2010 11:3525 E3 Switch to the menu

B )

with the sensor set-

Presets tings.

-

(@ Instant measurement

Measuring mode:

)
(O Wanual gap detection |
)

[O Automatic gap detection

Sensor type:
CSF2-CRo4,0

—

M

15042019 11°:3538 E= Switch to the menu for

) 4%

setting the offset.

Sensor type (112} D
Sensor 1: CSF2-CRy4,0
Range (pm): 40000

E3 Touchthe offset
field.

Offset {pmj): C_ ~

Sensor 2: CEF2-CRga,0
Range (um): 4000.0
[ Activated
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Measuring Programs | Single-Sided Gap Measurement

Master Value: pm

1386.04

The program routine now

switches to the Master

Measurement menu.

E= Enter the thickness of
the sensor used in the
Of fset field.

16.04.201911:39:25

Master Measurement

Current value:
E3 Confirm your entry with
Offset:

Status: Ready

B ()

Master Measurement

T
Current Value: 1386 04 pm
1200.00 pm

Status: Offset changed, save?

16.04.2019 11:39:45 E=2 Save your entry with

Master Value:

Offset:

L
E3 Return to the Presets
menu. To do so, touch
D twice.
MDe6-22

16.04.2010 11:30°:55 E= Selectthe Instant

B 4

Measurement pPro-

Presets gram.

)

(@ Instant measurement |

Measuring mode:

(O Manual gap detection |

(O Automatic gap detection |

Sensor type:
CSF2-CRg4,0
D [Sf E2 Confirm the entry with
MD8-22 C}

15.04.2019 10049 The controller starts the

oD,

measurement.
Gap Measure {1-sided)

Position No.:

Sensor 1 Sensor 2
{um) {umj)

current: [ 9987.2 |( 9918.5 |

S

Minimum:[ — ][ - ]

Status: Create file ...OK!

A M
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Measuring Programs | Single-Sided Gap Measurement

E= Insert the sensor into
the gap.

—_—
EDEETD)

Gap Measure (1-sided) D

Position No.: E] E= Touch D to save the

el i current measured
(pmj (pmj value.
Current: [ 1787.2 ][ 918.5 ] Each touch of the save
button updates the value

Minimum: [ 1782.1 ][ 913_4] in the Minimum field and

increases the counter in the
Status: Save (No.5) .. Okl Position No. field by

D @ one.

MD6-22 G

The controller measures the
gap width and displays the
values in the Current field.

15.04.201912:05:41

MD6-22

15.04.2019 12:05:49

e IED

Gap Measure (1-sided)

Position Ho.: E]

Sensor 1

Sensor 2
{pm} {pm}

Current: [ 1787.2 ][ 918.5 ]

minimum: [ 1782.1 | 918.4

Status: Save (No OK!

15.04.2019 12:06:05 §[ 92%)

Report

Sensor1:

Max. gapiurm)=1824.2 atPos 5
Min. gap{prmy=1751.5 at Fos 2
Difterence(pm)=72.7

Sensor 2

Mazx. gapipm)=991 6 at Fos 2
Min. gap{prm=918.4 at Fos 6
Difterence(pm)=73.2

Filename:
EM123_2018-04-15_113459.csv

Status: Ready!

The Report function offers

a statistical function for all

measured values saved so
far.

E3 Touch [ ] to switch to
the Report menu.

The report lists the smallest
(Min. gap) and largest
(Max. gap) gap width in a
series of measurements for
both sensors.
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Measuring Programs | Single-Sided Gap Measurement

6.1.3 Manual Gap Detection

Q.
! N
O]

- ﬁ ﬁ

! Time

Min 1 Min 2 Min 3
\ \ |
\
Current Max. gap = Min 2
—— Minimum Min. gap = Min 1

The Manual gap detection program determines the local mini-

mum during an analysis period between start and Stop.

The Report function determines the smallest (Min. gap) and largest

(Max. gap) gap width based on the derived values.

MD6-22

16.04.2010 11:35:25 E= Switch to the menu

oD,

with the sensor set-
tings.

L

(@ Instant measurement |

Presets

Measuring mode:

(O Manual gap detection |

(O Automatic gap detection |

Sensor type:
CSF2-CRao4.n

— e

M

15.04.2019 11:35:38 E= Switch to the menu

G 4o

for setting the offset.

Sensor type {(1/2) D
Sensor 1: CEF2-CRg4,0
Range (um). 400040
A E3 Touchthe offset
Offset (pm): | field.
Sensor 2: CEFZ-CT
Range (um): 4000.0
Activated
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Master Value: pm

1386.04

The program routine now

switches to the Master

Measurement menu.

E= Enter the thickness of
the sensor used in the
Of fset field.

16.04.201911:39:25

Master Measurement

Current value:
E3 Confirm your entry with
Offset:

Status: Ready

@ (®

Master Measurement

(00
Current Value: 1386 04 pm
1200.00 pm

Status: Offset changed, save?

15.04.201911:39:45

E2 Save your entry with

Master Value:

Offset:

L
E3 Return to the Presets
menu. To do so, touch
D twice.
MDe6-22

15.04.2010 11:39:55 E2 Select the Manual gap

B 4

detection program.
Presets

=

(O  Instant measurement |

Measuring mode:

(@ Manual gap detection |

(O Automatic gap detection |

Sensor type:
CSFZ-CRy4,0
D [ﬁ E2 Confirm the entry with
MDE-22 @

15.04.2019 120041 The controller starts the

oD,

measurement.
Gap Measure {1-sided)

Position No.:

Sensor 1 Sensor 2
{um) {um)

current: [ 9987.2 |( 9918.5 |

Minimum:[ — ][ — ]

S

Status: Create file ...OK!

A M
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15.04.201912:02:49

RED

=

Gap Measure (1-sided)

Position No.:

Sensor 1 Sensor 2
{um} (pm}

current: | 9987.2 |( 9918.5 |

Minimum:[ — ][ - ]

Status: Create file ...0K!

B8_6&:

MD6-22 G

MD6-22

E2 Insert the sensor into 15.04 2018 120529

e IED

the gap.
Gap Measure (1-sided)

Position Ho.: E]

Sensor 1
{pm}

-

Sensor 2
{pm}

Current: [ 1787.2 ][ 918.5 ]
Minimum: [ 1782.1 | 918.4 )

Status: Find Minimum Gap ...!

The controller measures the
gap width and displays the
values in the Current field.

MOG-22
E= Touch (] to start the
search for the mini-
mum. Position No.: E]
Sensor 1 Sensor 2
{pum} {um)

Current: [ 1787.2 ][ 918.5 ]

minimum: [ 1782.1 | 918.4 |
Status: Save...?

8 G

MDE-22

The minimum reached
between start and Stop
is displayed in the Minimum
field.

E3 Touch [ ] to interrupt a
measurement.

The detected minimum can
subsequently be saved or
discarded by touching the
Cancel button.

Each touch of the save but-
ton increases the counter

in the Position No. field
by one.
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15.04.2019 12:05:49 + The Report function lists

all minimum values saved

Gap Measure {1-sided]) D so far.
E3 Touch [ ] to switch to

Position No.: E] the Report menu.

Sensor 1 Sensor 2
{um} (pm}

Current: [ 1787.2 ][ 918.5 J
minimum: [ 1782.1 ][ 918.4 |
Status: Save (No OKl!

18.04.201912:0608 |SD 4,-92% The report lists the smallest
= —— (Min. gap) and largest

Report (Max. gap) gap width in a
series of measurements for

Sensor 1: both sensors.

Max. gapipm)=1824.2atPos 5
Min. gap(um)=17451.5 at Fos 2
Difference(um=72.7

Sensor 2

Max. gapiumi=991.6 at Pos 2
Min. gapipm)=918.4 at PFos &
Difference(pm)=73.2

Filename:
EM123_2019-04-15_113459 csv

Status: Ready!
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6.1.4 Automatic Gap Detection

A sensor is in the measuring gap
or a measured value is within the
measuring range

|

Min 1 Min 2

Current
—— Minimum
EMR = End of measuring range

Max. gap = Min 2
Min. gap = Min 1

The Automatic gap detection program determines local
minimums within a range between Auto and stop if

- asensor is in the measuring gap or

- a measured value is within the measuring range.

When you leave the measuring range, the current minimum is
automatically saved.

The Report function determines the smallest (Min. gap) and
largest (Max. gap) gap width based on the derived values.

MD6-22

15.04.2019 11:35:24

B )

E= Switch to the menu

Presets

Measuring mode:

-

with the sensor set-
tings.

(@ Instant measurement

(O Wanual gap detection

[O Automatic gap detection

)
)
)

Sensor type:
CSF2-CRo4,0

—

M

15.04.2019 11:35:38

) 4%

E= Switch to the menu for

Sensor type
Sensor 1: CSF2-CRy4,0
Range (pm): 40000

Offset {pmj): C_ ~

CSF2-CRga 0
Range (um): 4000.0

Activated

Sensor 2:

setting the offset.

a2 [ ]

E3 Touchthe offset
field.

Page 31



Measuring Programs | Single-Sided Gap Measurement

Master Value: pm

1386.04

The program routine now

switches to the Master

Measurement menu.

E= Enter the thickness of
the sensor used in the
Of fset field.

16.04.201911:39:25

Master Measurement

Current Yalue:

E3 Confirm your entry with
Offset:

Status: Ready

3

15.04.2019 11:39:45 [o%) =2 Save your entry with
Master Measurement D

Master Value: pm

Current Yalue: 13286.04 um

120000 Jom

Status: Offset changed, save?

Offset:

A
E3 Return to the Presets
menu. To do so, touch
D twice.
MD6-22

15.04 2015 11°39:55 E3 Select the Automa-

eI

tic gap detection
program.

&

(O  Instant measurement

Presets

Measuring mode:

)
(O  Wanual gap detection |
)

[@ Automatic gap detection

[ﬁ E2 Confirm the entry with
A

Sensor type:
CEF2-CRg4,0

B

Gap Measure (1-sided)

D E= Touch (] to start the
Position No.:

measurement.
Sensor 1 Sensor 2

{pm) {um)
current: [ 9987.2 |[ 9918.5 |

Minimum:[ — ][ — ]

Status: Create file ...OK!

8 8
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E= Insert the sensor into
the gap.

%\

+ The controller measures the

gap width and displays the
Position No.: E]

values in the Current field.
The Minimum field displays
Sensor 1 Sensor 2
{um} (pm}

the smallest gap width.
curent: [ 1787.2 |[ 918.5 |

Minimum: | 1782.1 | 918.4 |

Status: Find Minimum Gap ...!

l

15.04.201912:05:29

Gap Measure (1-sided)

You start a measurement

by removing the sensor
from the measuring gap
and re-inserting it in another
location.

The counter in the
Position No. field is
increased by one when the
measured value leaves the
measuring range.

@ E=3 Touch C] to end the
series of measure-
ments.

.-

MOE-22

MDe6-22

15.04.2019 170549 The Report function offers

a statistical function for all

4 (e%)
minimum values saved so

D far.

E3 Touch [[] to switch to
the Report menu.

Gap Measure {1-sided)

Position No.: E]

Sensor 1 Sensor 2
{rm) {pm}

Current: [ 1787.2 H 918.5 ]
Minimum: [ 1782.1 | 918.4 |
Status: Save (No OKl!

The report lists the spread

15.04.2019 12:06:05 -SD +-92%
- — of minimum values for both

| sensors.

Report

Sensar1:

Max. gapium;=1824 2 atFos o
Min. gap(um)=17451.5 at Pos 2
Difference{pm)=72.7

Sensor 2

Max. gap{um)=991.6 at Pos 2
Min. gap(um)=918.4 at Fos &
Difference(pm)=73.2

Filename:
EM123_2019-04-15_113458.csv

Status: Ready!
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6.2 Double-Sided Gap Measurement (Minimum)
6.2.1 Basic Settings

E= Touch the Gap Measure (2-sided, Min) button.

15.04.2019 11:12:02 [ 6a%) E3 Type a name in the User field.

: E3 Enter an additional description for the user field in the
Enter user settings Q Factory/Location field.

User: E3 Select afile name in the File name (e.g. machine)field.
[Max ] This name is also used for the file name of the log.

Factory / Location:
[Plar‘lﬂ ] E2 Type the current temperature in the Temperature (°C) field.

File name {e.g. machine):
[EN1 73 ] E2 Confirm your entry with .

Temperature {(*C)

MDE-22

1) File: <File name>_yyyy-mm-dd_hhmmss.csv
Folder: .\data\<Datum(yyyy-mm-dd) >\gap_2sided\
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6.2.2 Instant Measurement 15.04 3018 11:35:35 4((82%) =3 Switch to the menu
with the sensor set-

Presets D tings.

Measuring mode:

(@ Instant measurement

)
(O Wanual gap detection |
)

[ ] [ ] D [O Automatic gap detection

Gap 1 Gap 2 Gap 3 Sensor type:
‘ ‘ L, Max.gap = Gap 2  ¢5G1,00-0am2.0
Min. gap = Gap 3 X

The Instant measurement program immediately saves the
current measured value.

The Report function determines the smallest (Min. gap) and
largest (Max. gap) gap width based on the derived values.

15.04.2018 11:35. 34 4(1noxp &3 Switch to the menu for
setting the offset.

Sensor type {112} D

Sensor 1/2: CEG1,00-CAmM2,0

Ral - 20060
nge (um) L0\ E= Touch the offset
ortset qumy: | field.

(A Activated
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16.04.2010 11:38:25

Master Measurement D

1386.04

Current Yalue:

Offset:

Status: Ready

16.04.2010 11:38:45

Master Measurement D
Master Value: pm

Current Value: 1386 04 pm
Offset: 1200.00 Hm

Status: Offset changed, save?

MD6-22

The program routine now

switches to the Master

Measurement menu.

E= Enter the thickness of
the sensor used in the
Of fset field.

E3 Confirm your entry with

E=2 Save your entry with

E3 Return to the Presets
menu. To do so, touch

D twice.

15.04.2019 11:39:55 4(82%) =3 Selectthe Instant

Measurement pro-

Presets D gram.

Measuring mode:

(@ Instant measurement

)
(O Wanual gap detection |
)

[O Automatic gap detection

Sensor type:
CSG1,00-CAM2,0
D (__ :g: f E2 Confirm the entry with
MDE-22 @

15.04 2019 11:38:59 4[100%) The controller starts the

measurement.
Gap Measure (2-sided) [:]

Position No.:

sensor1/2:( 4574 ][ 4982 |
Current (pm):
Gap result (pmj: :]

Status: Create file ...OK!
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15.04.201911:45:04

ED 4

Gap Measure (2-sided)

Position No.:

sensor1/2:( 4574 |[ 4962 |

Current (pmj:

e

Status: Save (No.6) ... OKI

MD6-22

MDE-22

r

E= Insert the sensor into
the gap.

The controller measures the
gap width and displays the
values in the Current field.

E3 Touch [ to save the
current measured
value.

Each touch of the save
button updates the value
in the Gap Result field
and increases the counter
inthe Position No. field
by one.

15.04.2019 12:05:44

5D 4%

Gap Measure (2-sided)

Position Ho.:

Sensur112:[ 45?_4][ 496_2]

Current (pm):

Status: Save (No

QK!

15.04.2019 12:06:05 4 92%)

Report

Sensor 1:

Max. gapium)=1824.2 atPos 5
Min. gapi{prm)=1751.5 at Fos 2
Difference(pm)=72.7

Sensor 2

Maz. gapium)=991.6 at Fos 2
Min. gapiprm=918.4 at Fos 6
Difference(pm)=73.2

Filename:
EM123_2018-04-15_113459.csv

Status: Ready!

The Report function offers

a statistical function for all

measured values saved so
far.

E3 Touch [ ] to switch to
the Report menu.

The report lists the smallest
(Min. gap) and largest
(Max. gap) gap width in a
series of measurements for
the sensor.
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6.2.3 Manual Gap Detection

\
|
‘ i
o |
© ‘ ‘
)
[ ] \
| ﬁ Time
Min 1 Min 2 Min 3
\ \ |
\
Current Max. gap = Min 2
—— Minimum Min. gap = Min 1

The Manual gap detection program determines the local min-
imum during an analysis period between Start and Stop.

The Report function determines the smallest (Min. gap) and
largest (Max. gap) gap width based on the derived values.

MD6-22

16.04.2010 11-35:25 E= Switch to the menu

B ()

with the sensor
settings.

L

(@ Instant measurement

Presets

Measuring mode:

)
(O  Manual gap detection |
)

[C_) Automatic gap detection

Sensor type:
CEG1,00-CAm2 0

B

M

15.04.2019 11:35:34 E= Switch to the menu

52 4[mes)

for setting the offset.

Sensor type {112) D
Sensor 1722 CS31,00-CAMZ,0
Range (um): 20050

E= Touchthe offset
field.

Offset {pmj: C_ ~

A setivated
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16.04.201911:39:25 The program routine now 15.04.2018 11:38:55 4(82%) =3 Selectthe Manual gap

switches to the Master detection program.

Master Measurement D Measurement menu. Presets D
E= Enter the thickness of

Master Value: pm the sensor used inthe ~ Measuring mode:

of fset field. [O  Instant measurement

1386.04

Current Yalue:

E3 Confirm your entry with

)
(@ Wanual gap detection |
Offset: ]

[O Automatic gap detection

Status: Ready Sensor type:

E3 Confirm the entry with

CEG1,00-CAMZ,0 B
E=2 Save your entry with D I S

MDE-22

3

16.04.2019 11:33:45

Master Measurement

]

15.04 2019 120001 4[100%) The controller starts the

pum measurement.
Gap Measure (2-sided) [:]

Position Ho.:

Sensur112:[ 45?,4}[ 496_2}

Status: Offset changed, save?
Current {prm}: 18536

E3 Returnto the Presets .
menu. To do so, touch Status: Create file ...OK!

MDe6-22 Page 39

Master Value:

Current Yalue: 13286.04 um

Offset: 900,00 Hm
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E3 Insertthe sensorinto 1504 2016 12:06:05 4[Too%p  The minimum reached
the gap. between Start and Stop

Gap Measure (2-sided) D is displayed in _the
Gap result field.

Position No.: E] EX Touch C] to interrupt

Sensmﬂz:[ i ][ 406 0 ] the search for the mini-

mum.
— ==
- Current {pmj: 185386
Gap result {pm): 1652 .4

Status: Find Minimum Gap ...!

16.04.2019 12:01:35 + The controller measures the

gap width and displays the
Gap Measure {2-sided) D values in the Current field. o @
E= Touch (] to start the

ol search for the mini- === The detected minimum can

: mum. Position No.: | : | subsequently be saved
e [ 2974 ][ e J . with the save button or
The Gap result field

Current (um): 1853.6 shows the smallest gap St [ 1974 M 496.2 J giscardlegutg/otr?uching the
ance .

width.

Status: Create file ...OK! Sapisst(smy 1652.4 Each touch of the save but-

The Position No. field Status: Find Minimum Gap ...! ton increases the counter
displays the values that inthe Position No. field
have been recorded so far. by one.

o)

MDE-22

MDE-22 @
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16042018 12:09:00 + The Report function offers

a statistical function for all

Gap Measure (2-sided) D ;ninimum values saved so
ar.

Position No: E= Touch [ to switch to
the Report menu.

sensor1/2:( 4584 |[ 4962 |

Current {(umj: 18546

Gap result {pm): 1652 4

Status: Save (No OK!

The report lists the spread
of minimum values for the
Senszar 172 Sensor.
Max. gapium=1953.6 at Fos 5
Min. gap{um)=1234 4 at Pos 2
Differenceium)=719.2

Report

Filename:
EM123_2019-04-15_130742 csv

Status: Reasly!

MD6-22
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6.2.4

Automatic Gap Detection

A sensor is in the measuring gap or a

\i

]

The Automatic gap detection program determines local
minimums during an analysis period if a sensor is in the measur-
ing gap. An analysis period

- is started with the Auto function,

- and stopped early with Stop.

A minimum found must be saved with the save function or dis-
carded with the Cancel function.

Current
—— Gap result

Max. gap = Min 2
Min. gap = Min 3

The Report function determines the smallest (Min. gap) and
largest (Max. gap) gap width based on the derived values.

MD6-22

16042010 11:3525 E= Switch to the menu

B )

measured value is within the measuring range D
|

with the sensor set-
tings.

Presets D

Measuring mode:

(@ Instant measurement

)
(O Wanual gap detection |
)

[O Automatic gap detection

Sensor type:
CEG1,00-CAm20

—

M

15042019 11°35 34 E= Switch to the menu for

5D 4(mem)

setting the offset.

Sensor type (112} D
Sensor 1/2:  CSG1,00-CAmM2Z,0
Ra ;20000
LR - g E3 Touchthe offset
Offset {pm): C field.

A sctivated
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The program routine now

switches to the Master

Measurement menu.

E= Enter the thickness of
the sensor used in the
Of fset field.

16.04.201911:39:25

Master Value: pm

1386.04

Master Measurement

Current value:
E3 Confirm your entry with
Offset:

Status: Ready

3

15.04.201911:39:45

Master Measurement

L)

um

E2 Save your entry with

Master Value:

Current Yalue: 12386 .04 um

(o Jom

Status: Offset changed, save?

Offset:

M
E3 Return to the Presets
menu. To do so, touch
[:] twice.
MD6-22

15.04 2015 11°36:55 E3 Select the Automa-

eI

tic gap detection

Presets program.

Measuring mode:

(O  Instant measurement

)
(O  Wanual gap detection |
)

[@ Automatic gap detection

(__ :g: f E2 Confirm the entry with
Gap Measure (2-sided)

positon o:

sensor1/2:( 4574 | 4982 |

18536

Status: Create file ...OK!

Sensor type:
C5G1,00-CAM2,0

B

MDE-22

The controller starts the
measurement.

Current (pm):
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16.04.2019 11:39:59

ED 4

Gap Measure (2-sided)

Position No.:

sensor1/2:( 4574 |[ 4962 |

18536
Gap result {pmj: I}

Status: Create file ...OK!

Current (pmj:

MD6-22

e

MDE-22

—

|
l._

E= Insert the sensor into
the gap.

The controller measures the
gap width and displays the
values in the Current field.

E2 Touch ] to start the
search for a minimum
with automatic start-
stop.

The search starts when
both sensors’ measured
values become smaller than
the end of the measuring
range (offset and measuring
range).

15.04.20159 11:49:45

5D 4%

Gap Measure (2-sided)

Position No.: E]

)

Sensurﬂz:[ 45?_4][ 4496 2

TS

Current (pm):
Gap result {pmj):

Status: Save...?

MDE-22

Position No.:

i

18536

1652.4

Sensor 1/2: [ 45

=
=
-

Current (um):

Gap result {pmj):

Status: Find Minimum Gap ...!

——

MDE-22

1853.6

1652.4

The measurement is stop-
ped automatically, if one
measured value of both
sensors becomes 1% larger
than the end of the measu-
ring range.

The detected minimum can
subsequently be saved or
discarded by touching the
Cancel button.

Each touch of the save
button increases the coun-
ter in the Position No.
field by one.

3 Touch (] to interrupt
a measurement.
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displays the smallest gap

Gap Measure (2-sided) D width. _
The Report function offers

Position No.: a statistical function for all

minimum values saved so
Sensur1.l’2:[ 4584 ][ A9E 2 ] far.

E3 Touch [:] to switch to
Current {pmj: 1854 6 the Report menu.
Gap result {pm): 1652 4

Status: Save (No OK!

The report lists the spread
of minimum values for the
Senszar 172 Sensor.
Max. gapium=1953.6 at Fos 5
Min. gap{um)=1234 4 at Pos 2
Differenceium)=719.2

Report

Filename:
EM123_2019-04-15_130742 csv

Status: Reasly!

MD6-22
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6.3 Double-Sided Gap Measurement (Maximum)
6.3.1 General

The search for the maximum is suitable for finding a straight alignment of the sensor in the measuring gap.

6.3.2 Basic Settings

E3 Touch the Gap Measure (2-sided, Max) button.

15.04.2016 114 2:03 4(62%) =2 Type aname in the User field.

E2 Enter an additional description for the user field in the
Q Factory/Location field.

Enter user settings

User: E3 Select a file name inthe File name (e. g. machine) 1 field.

[Max ] This name is also used for the file name of the log.

Factory / Location:

[Plant1 ]

File name {e.g. machine):
[Em 33 ] E= Confirm your entry with .

Temperature (*C)

| 21 |

MDE-22

1) File: <File name>_yyyy-mm-dd_hhmmss.csv
Folder: .\data\<Date(yyyy-mm-dd)>\gap_2sided\

MD6-22

E3 Type the current temperature in the Temperature (°C) field.
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Instant Measurement
\

6.3.3

3

Gap 1 Gap 2
\ \ | Max. gap = Gap 2
Min. gap = Gap 3

The Instant measurement program saves measured values.

The Report function determines the smallest (Min. gap) and
largest (Max. gap) gap width based on the derived values.

MD6-22

15,04 2010 11:3525 E3 Switch to the menu

B )

with the sensor set-

Presets tings.

-

(@ Instant measurement

Measuring mode:

)
(O Wanual gap detection |
)

[O Automatic gap detection

Sensor type:
CEG1,00-CAm20
Ty

E3 Switch to the menu for

B 4w

15.04.201911:35:34

setting the offset.
Sensor type {1/2) D
Sensor 1/2: CEG1,00-CAmM2,0

Range (pm): 20000

L ) E3 Touchthe offset
Offset {umj): C

field.

(A Activated
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The program routine now

switches to the Master

Measurement menu.

E= Enter the thickness of
the sensor used in the
Of fset field.

16.04.201911:39:25

Master Value: pm

1386.04

Master Measurement

Current value:
E3 Confirm your entry with
Offset:

Status: Ready

3

15.04.201911:39:45

Master Measurement

L)

um

E2 Save your entry with

Master Value:

Current Yalue: 12386 04 um

900.00 um

Status: Offset changed, save?

Offset:

A
E= Return to the Presets
menu. To do so, touch
[:] twice.
MDe6-22

16.04.2018 11:30:55 E3 Selectthe Instant

D 4

Measurement pPro-

Presets gram.

Measuring mode:

(® Instant measurement

)
(O Wanual gap detection |
)

[O Automatic gap detection

(__ :g: f E2 Confirm the entry with
Sap Measure (2-sided)

Position Mo._:

sensor 1/2:( 21224 ][ 2316.2 |

53386

Status: Create file ...OK!

Sensor type:
C5G1,00-CAM2,0

B

MDE-22

The controller starts the
measurement.

Current (pmy:
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15.04.2019 11:49:34

5 4

Gap Measure (2-sided)

positon o:

Sensur1I2:[ 11386 ][ 218.5 J

Current (pmj:

Status: Save (No.6) ... OKI

r

MDE-22

MD6-22

225%.1
Gap result (pm): 22536

E= Insert the sensor into
the gap.

—e

-

The controller measures the
gap width and displays the
values in the Current field.

E3 Touch [ ] to save the
current value.

Each additional touch of the
Save button updates the
value in the Gap result
field and increases the
counter in the Position
No. field by one.

15.04.2019 11:43:39

5D 4w

Gap Measure (2-sided)

-

Position Ho.:

sensor1/2:( 1138.6 |[ 2165 |

Current (pm):
Status: Save (No

Report

Senszor 172

22551
Gap result {pm): 2253168

QK!

Max. gapipm)=1963.6 at Fos &
Min. gap{prm)=1234.4 atPos 2

Differencedpm)=729.2

Filename:

EMN123_2019-04-15_130742.csv

Status: Ready!

*

The Report function lists
all measured values saved
so far.

E3 Touch [ ] to switch to
the Report menu.

The report lists the mini-
mum and maximum values
in a series of measurements
for both sensors.
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Measuring Programs | Double-Sided Gap Measurement (Maximum)

6.3.4 Manual Gap Detection

16042010 11:3525 E= Switch to the menu

0 D886 08 B

Gap 2 Gap 3

| | |
v

Max. gap = Gap 3
Min. gap = Gap 2

The Manual gap detection program determines the local

Current
—— Gap result

maximum during an analysis period between start and Stop. '

The Report function determines the smallest (Min. gap) and
largest (Max. gap) gap width based on the derived values.

1) During Start, the sensor is located in the measuring gap.

MD6-22

$(525)
with the sensor set-

D tings.

(@ Instant measurement

Presets

Measuring mode:

)
(O Wanual gap detection |
)

[O Automatic gap detection

Sensor type:
CEG1,00-CAm20

B A,

M

15.04.2019 11:35:34 E= Switch to the menu

5D 4(mem)

for setting the offset.

Sensor type (112} D
Sensor 122 CSG1,00-CAmM2Z,0
Ra ;20000
LR L g E3 Touchthe offset
Offset {pm): C field.

A setivated
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Measuring Programs | Double-Sided Gap Measurement (Maximum)

Master Value: pm

1386.04

The program routine now

switches to the Master

Measurement menu.

E= Enter the thickness of
the sensor used in the
Of fset field.

16.04.201911:39:25

Master Measurement

Current value:
E3 Confirm your entry with
Offset:

Status: Ready

3

15.04.201911:39:45

Master Measurement

L)

um

E2 Save your entry with

Master Value:

Current Yalue: 12386 04 um

900.00 um

Status: Offset changed, save?

Offset:

-
E= Return to the Presets
menu. To do so, touch
E] twice.
MDe6-22

15.04.2019 11:38:55 E3 Select the Manual gap

eI

detection program.
Presets

S

Measuring mode:

©

)
(@ Wanual gap detection |
)

Instant measurement

[O Automatic gap detection

| VA —

|

Sensor type:
CEG1,00-CAmM2,0

B

MDE-22

E3 Confirm the entry with

2]

E= Insert the sensor into
the gap.
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Measuring Programs | Double-Sided Gap Measurement (Maximum)

The controller starts the
measurement.

16.04.2019 11:40:09

(oo
Gap Measure (2-sided)

Paosition No.: D
sensor1/2:( 4574 |[ 4962 |
Gap result (pmyj: [I

Status: Create file ...OK!

16.04.2019 11:40:20 §[100%)
Gap Measure (2-sided)

Position No.:

sensor1/2:( 4574 |[ 4962 |

18536
Gap result {pmj: I}

Status: Create file ...OX!

=

Current (pmy:

The controller measures the
gap width and displays the
value in the Current field.

E= Touch (] to identify
the maximum in the
current series of mea-
surements.

Current {pm): The calculated gap is valid
and can be used only when
both sensors’ measured
values are smaller than

the end of the measuring

range.

MDE-22

M

MD6-22

150420159 11:49:34

§ o)
Gap Measure (2-sided)

Position No.: D
sensor1/2: [ 4574 ][ 4952 |
Gap result (pmj:

Status: Find Maximum Gap ...!

—

Current (pm):

positon o:

4574 1 495.2 |

Sensor 112: [

Current (pm):

1853.6

Gap result (pmj: 1893 4

Status: Save...?

MDE-22

E3 Touch [] to end the
search.

The maximum found can
now be saved or discarded
by touching the Cancel
button.

Each touch of the save but-
ton increases the counter

in the Position No. field
by one.
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Measuring Programs | Double-Sided Gap Measurement (Maximum)

16.04.2018 11:45:55 + The Report function offers

a statistical function for all

Gap Measure (2-sided) D ;ninimum values saved so
ar.

Position No: E= Touch [ to switch to
the Report menu.

sensor1/2:( 11386 |[ 2165 |

Current (pmy: 2255 1

Gap result (pm): 25736

Status: Save (No OK!

Report of maximum values for the
Sensar 172 Sensor.

Max. gapium=1963.6 at Fos 5

Min. gap(um)=1234 4 at Pos 2

Cifference{pm)=729.2

D The report lists the spread

Filename:
EM123_2019-04-15_130742 csv

Status: Ready!

MD6-22

Page 53



Measuring Programs | Double-Sided Gap Measurement (Maximum)

6.3.5 Automatic Gap Detection
5s 5s 5s 5s
| | |
5| '-
ol
\

-
&

A

Gap 1 Gap 3
1

D Max. gap = Gap 2
Min. gap = Gap 3
The Automatic gap detection program helps to perfectly align the
sensor and determines local maximums during an analysis period.

An analysis period is started, if

- the Auto function has been selected and

- asensor is in the measuring gap or
- the previous measured value has been saved with the save function.

An analysis period can be stopped early with the Stop function;
the measured value is discarded.

Current
—— Gap result
rrrrrrrrr Gap

An analysis period starts when a local minimum was detected and is limited
to a period of at most 5 seconds. The program detects insertion of the
sensor into the measuring gap.

MD6-22

The Report function determines the smallest
(Min. gap) and largest (Max. gap) gap width
based on the derived values.

Notes about a measurement
- Swiftly insert the sensor into the gap.
- Tilt the sensor in the measuring gap.

E3 Switch to the menu with the sensor settings.

Presets D

Measuring mode:

(@ Instant measurement

)
(O Wanual gap detection |
)

[O Automatic gap detection

Sensor type:
CEG1,00-CAm2,0

—,
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Measuring Programs | Double-Sided Gap Measurement (Maximum)

setting the offset.

Sensor type {142} D Master Measurement D

Sensor 1/2: CEG1,00-CAm2.0

Ra ;20000
dECL = — E3 Touch the offset
Offset {pm): C

field. Current Value: 1386 04 |pm
Offset: 900.00 um

Status: Offset changed, save?

15042016 11:35: 34 4[100%) E2 Switch to the menufor 5049019 11:25:45 ::%veyourentrywith

Master Value:

pm

A Activated

. L2
1504201911:3925 [5D) [_aow)p 'heprogram routine now
- - switches to the Master E3 Return to the Presets
Master Measurement D Measurement menu. menu. To do so, touch
E= Enter the thickness of D twice.
Master Value: pm the sensor used in the
Of fset field.

Current value:

1386.04

E= Confirm your entry with
Offset: .

Status: Ready
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Measuring Programs | Double-Sided Gap Measurement (Maximum)

16.04.2019 11:39:65 4[ez%) = Selectthe Automa- E3 Insert the sensor into

tic gap detection the gap.

Presets D program.
Measuring mode: | @

(O Instant measurement P

minimum, it starts to search

Gap Measure (2-sided) D for a maximum within a
period of 5 s.

(O Manual gap detection ] T 4[100%) If the program finds a local
(@ Automatic gap detection |

Sensor type:

CEG1,00-CAMZ,0 Position No.:
— E2 Confirm the entry with
( D Sensmﬂz:[ Rl ][ B2 ] When the Stop button is
@ Current {pm): touched,

MDB-22 - automatic measurement

) Gap result (pmj: is interrupted,
Gap Measure (2-sided) D Touch (] to start auto-

- the current maximum
matic measurement. Status: Wait (2 s) value (Gap result)is

Position No.: discarded.

Sensor 1/ 2: [ 21224 ][ 2816.2 ] The controller automatically
detects insertion of the sen- MOIB-32
AL i sor into the measuring gap
e, :} and waits until that point to
; start the measurement.
Status: Create file ...OK!
3~
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Measuring Programs | Double-Sided Gap Measurement (Maximum)

Gap Measure (2-sided)

L)

sensor 1/2: [ 1336.4 |[ 4262

Position Ho.:

I

—

Current {(pmyj:

27126
Gap result (pm): 2895 2

Status: Save...?

© i

MDE-22

Gap Measure {2-sided)

Position Ho.:

sensor1/2:( 1386.4 |[ 436.2

T

Current (pmj:

272286

Gap result {(pmy):

28962

OK!

Status: Save (No

MD6-22

The detected minimum can
now be saved or discarded
by touching the Cancel
button.

Each touch of the save but-
ton increases the counter
inthe Position No. field
by one.

E2 Touch [ ] to end a se-
ries of measurements.

The Report function offers
a statistical function for all
maximum values saved so

E3 Touch [ ] to switch to
the Report menu.

The report lists the spread

5D (100%]
+- of maximum values for the

15.04.20159 12:06:05

Report

Sensar 152:

Max. gap{pmy=3953.6 atFos 5
Min. gap{pm)=1234 4 at Fos 2
Differenceipm)=21719.2

D Sensor.

Filenarme:
EM123_2018-04-15_130742.csv

Status: Ready!

MDE-22
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Measuring Programs | Single-value measurement with math function

6.4 Single-value measurement with math function

6.4.1 Basic Settings

E= Touch the Raw Data Measure button.

16.04.201911:12:03 §[ 64%)

E2 Type a name in the User field.

Enter user settings E E3 Enter an additional description for the user field in the
User: Factory/Location field.
[Max ] E3 Selectafile nameinthe File name (e.g. machine) field.

- This name is also used for the file name of the log.
Factory / Location:

[Plant’l ] E3 Type the current temperature in the Temperature (°C) field.
File name (e.q. machine);
[EN1Q3 ] E3 Confirm your entry with Q

Temperature (*C):

MDE-22

1) File: <File name>_yyyy-mm-dd_hhmmss.csv
Folder: .\data\<Date (yyyy-mm-dd)>\raw:data\
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Measuring Programs | Single-value measurement with math function

Calculation

EED,
Calculation D
= Offset (pm)
+ X Sensor 1
+ X Sensor 2

Sensor type:
CSF2-CRg4 0

— .

6.4.2

E= Switch to the menu
with the sensor set-
tings.

16.04.201911:35:25

15.04.2019 11:35:38 4[e5%) [ Switch to the menu for
setting the offset.

Sensor type {142) D

Sensor 1: CEF2-CRg4,0

Range (um):. 40000

E3 Touch the offset
field.

Offset {pm): C_ ~

Sensor 2: CEF2-Chgd.0
Range (um):  4000.0

(] sctivated

MDe6-22

15042019 11:38:35 The program routine now

switches to the Master
Measurement menu.

E= Touchthe offset

Master Value: pm field.

13586.04

Master Measurement D

Current Yalue:
Offset:

Status: Ready

E= Enter the thickness of

16.04.201911:39:45

the sensor used in the

OFfset (pmk: .
Of fset field.

“ X

EX3 Confirm your entry with

o

S

-u-q

./

ey T R
<

S W S

S
w
./

SR
=]
.

ra

SR
-
./
SR
L5}
./

g

=)
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Measuring Programs | Single-value measurement with math function

Master Measurement

D E= Save your entry with [].

Master Value:

um

Current Yalue: 13286.04 um
Offset: 900,00 Hm

. 2
Status: Offset changed, save? E3 Return to the calculation menu.

To do so, touch E] once.

-
: The two sensor signals can be calculated at will using a

Calculation D mathematical function.

= Offset ym

ar X Sensor 1 Result = Offset + Factor x Sensor 1 + Factor x Sensor 2

. + Sensor2

Sensor type:

C5F2-CRg4,0

[__ E3 Confirm your entry with (] .
The program switches to the measurement view.
MDE-22

MD6-22
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Measuring Programs | Single-value measurement with math function

6.4.3 Single-value measurement with math function
15.04.2019 12:00:49 + The controller starts the

measurement.
Raw Data Measurement D

Sensor 1: 987 55 um
Sensor 2: 319 14 pm
Result: 1906.69 |um

Status: Create file ...OK!

Interval (s):

The analysis period can be
specified inthe Interval
(1 ... 3600 s) field.

E= Insert the sensor into
the gap.

| VI —

|

MD6-22

15.04.2019 12:01:44

4[12%) E3 Touch []to start the

measurement.
Raw Data Measurement D

o —. 987 55 e The sigr_1als from both
measuring channels and the
result of the mathematical

Sensor 2:

(st Jom
Result: Hm

Status: Create file ...OK!

function are displayed. At
the end of an interval, the
current values are saved in
alog.

E2 Touch (] toend the

Interval (s): measurement.

MDE-22
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Measuring Programs | Device Information, Date and Time

6.5 Device Information, Date and Time

@ E= Touch the MICRO-EPSILON button.

MICRO-EPSILON

This menu view provi-
des information about

16.04.201911:06:02

5D 4

Device Info (112) D general device and SD
card data.

Hame: MOG-22

Serial No.: 904

Firmware: W e _build29Y

Display SW: '1.1e

Micro-Epsilon Messtechnik GmbH & Co kKG
Wi MICro-epsilon.com

SD-Card Info

2.0 MB used
1881.8 MB total

o

MDE-22

E3 Switch to the menu
with the settings
for date and time
to manually set the
internal clock.

(hhemm:ss) Z@ .

MD6-22

05
()

Set date [/ time

@22) [pa) =
{dd.mm.yyw) __20

(hh:mm:ss) 3 :@ 1

E= Touch the field that is to

be changed and enter
the corresponding infor-
mation.

Confirm the entry with

Touch [] to save the
entries for date and time
in the controller.

If the battery is removed,
the supply for the clock
is buffered by the inter-
nal battery for a period
of about two weeks.
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Measuring Programs | Measurement with Reference Gap

6.6

If measurements are performed at different temperatures, inaccu-
rate measurements due to thermal expansion of the sensor (thick-
ness) may occur. By using a reference gap with known gap width
that is thermally stable, you can have the controller compensate
for the influence of temperature.

Measurement with Reference Gap

The following programs offer this option for compensation:
- Gap Measure (1-sided),

- Gap Measure (2-sided) Min,

- Gap Measure (2-sided) Max.

Proceed as follows:

E= Switch to the menu
with the sensor set-
tings.

Presets

Measuring mode:

@

)
(O Manual gap detection |
)

Instant measurement

[O Automatic gap detection

Sensor type:
CSG1,00-CAm2 0

—,

MD6-22

E= Switch to the menu for
setting the offset.

15.04.201911:35:34

5D 4

a2 [

Sensor 1/2: CEG1,00-CAm2Z,0
Range (pm): 20060

Offset {um); C_ ~

Sensor type

E3 Touch the offset
field.

The program routine now
switches to the Master
Measurement menu.

E3 Enter the gap width of
the reference gap in
the Master Value
field.

15.04.2019 11:35:55

Master Measurement

Master Value: | _I] )

1836.04

5050 Jom

Status: Ready

E3 Insert the sensor into the gap.

—

Current Value:

D

Offset: E2 Confirm your entry with
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Measuring Programs | Measurement with Reference Gap

Master Measurement D Y Touch the D field

Master Yalue: 1900.0 um

Current Yalue: 18368 04 pm

Offset: 600.00 Hm

Status: Ready

)

=

The controller calculates the actu-
D al thickness of the sensor based

on the distance values and the
Master Value: Bm  value of the reference gap width,
and displays this thickness in the
Current Value: | 1901.32 um Of fset field.

Master Measurement

E= Save the new value of the

Offset: 67819  fum offset with [].
Status: Ready E2 Return to the Presets
menu. To do so, touch [:]
o twice.
¢ E3 Select the desired program
and start the measurement.

MDB-22 '
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Measuring Programs | Relative Measurement

6.7 Relative Measurement
If mechanical parts are calibrated, it is sometimes enough to
know whether the gap is increasing or decreasing.

The following programs offer this option for relative measure-
ment:

- Gap Measure (1-sided),

- Gap Measure (2-sided) Min,

- Gap Measure (2-sided) Max.

Proceed as follows:

E3 Insert the sensor into the gap.

—

-~

Presets E= Switch to the menu
with the sensor set-

Measuring mode: .
tings.

(@ Instant measurement

)
(O Manual gap detection |
)

[O Automatic gap detection

Sensor type:
CEG1,00-Chm2 0

o —

MD6-22

15.04.201911:35:34

5D 4%

Sensor type

a2 [ )

C5G1,00-CAM2,0
Range (pm): 20060

Offset {um); C_ ~

Sensor 1/.2:

02082019 11:39:55

Master Measurement D

Master Value: um

Current Value: 18368 04 pm

Offset: 600.00 um

Status: Ready

=

=

E= Switch to the menu for
setting the offset.

E3 Touch the offset
field.

The program routine now
switches to the Master
Measurement menu.

E3 Touch the ] field.
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Measuring Programs | Relative Measurement

Master Measurement

The controller applies the
zero master value that is
saved in factory defaults
and uses it to calculate the
pm current offset value.

E3 Save the new value for
the offset with [ ].

E3 Returnto the Presets
menu. To do so, touch

[:] twice.

E3 Select the desired
program and start the
measurement.

15.04.20159 11:39:05

Master Value:

Current Yalue: pm

Offset: -1276.89 um

Status: Offset changed, save?

MD6-22

Ending Relative Measurement

After the controller is restarted, it automatically starts with
1 an absolute measurement.

E3 Switch to the menu
for sensor settings >

Master Measurement

Master Measure-—
Master Value: Ilm -

ment, see figure.
Current value: 49 04 |pm £3 TOUCh the Offset

field.
Offset: 4276.80 |sm 3 Enterthe thickness of

the sensor used in the
Offset field.

EX3 Confirm the entry with

Status: Offset changed, save?

The controller applies the
pm new offset value and uses
it to calculate the current
absolute gap width.

Master Value:

Current Value: 1796 .45 (pm

E3 Save the new value for

Offsat: 600.00 pm the offset with E]
This ends relative measu-
Status: Offset changed, save? rement.
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Maintenance

A CAUTION

MD6-22

7. Maintenance

Make sure that the sensor surface is always clean.

E2 Switch off the power supply before cleaning.

E3 Clean with a clamp cloth; then rub the sensor surface dry.

Disconnect the power supply before touching the sensor surface.
> Static discharge

> Risk of injury

If the controller, sensor or sensor cable is defecti- MICRO-EPSILON MESSTECHNIK
ve, please send us the affected parts for repair or GmbH & Co. KG

exchange. If the cause of a fault cannot be clearly Koenigbacher Str. 15

identified, please send the entire measuring system 94496 Ortenburg / Germany

to:

Tel. +49 (0) 8542/ 168-0
Fax +49 (0) 8542 / 168-90
info@micro-epsilon.com
www.micro-epsilon.com

Sensors of the same type can be replaced without calibrating the controller.
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Liability for Material Defects

MD6-22

8. Liability for Material Defects

All components of the device have been checked and tested for functionality at the factory.

However, if defects occur despite our careful quality control, MICRO-EPSILON or your dealer must be notified
immediately.

The liability for material defects is 12 months from delivery. Within this period, defective parts, except for
wearing parts, will be repaired or replaced free of charge, if the device is returned to MICRO-EPSILON with
shipping costs prepaid. Any damage that is caused by improper handling, the use of force or by repairs or
modifications by third parties is not covered by the liability for material defects. Repairs are carried out exclu-
sively by MICRO-EPSILON.

Further claims can not be made. Claims arising from the purchase contract remain unaffected. In particular,
MICRO-EPSILON shall not be liable for any consequential, special, indirect or incidental damage.

In the interest of further deviopment, MICRO-EPSILON reserves the right to make design changes without
notification.

For translations into other languages, the German version shall prevail.
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Liability for Material Defects

9. Decommissioning, Disposal

Incorrect disposal may cause harm to the environment.
Dispose of the device, its components and accessories, as well as the packaging materials in compliance with the applicable country-
specific waste treatment and disposal regulations of the region of use.

In connection with devices that are operated with batteries or accumulators and which are included or can be obtained separately, we

are obliged under the German battery law (BattG) to provide information on the relevant regulations and obligations:

- Batteries and accumulators must not be disposed of in household waste. You are legally obliged to return used batteries and accu-
mulators.

- Used batteries may contain harmful substances that can damage the environment or your health if not stored or disposed of prop-
erly. However, batteries also contain important raw materials such as iron, zinc, manganese or nickel and are recycled. You will not
incur any recycling costs. You are also welcome to return the batteries/accumulators you purchased from us at no costs after use.
Please return batteries/accumulators to the address given in the imprint.

The crossed garbage can symbol means that batter-
ies and accumulators must not be disposed of with
household waste.

If the batteries and accumulators contain pollutants, the chemical name of the corresponding pollutants is located under the symbol of
the crossed garbage can. Examples are:

- Pb: Battery contains lead
- Cd: Battery contains cadmium
- Hg: Battery contains mercury
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MICRO-EPSILON

MICRO-EPSILON MESSTECHNIK GmbH & Co. KG
Koenigbacher Str. 15 - 94496 Ortenburg / Germany

Tel. +49 (0) 8542/ 168-0 - Fax +49 (0) 8542 / 168-90
info@micro-epsilon.com - www.micro-epsilon.com

Your local contact: www.micro-epsilon.com/contact/worldwide/

X9751396-A032022HDR
© MICRO-EPSILON MESSTECHNIK
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