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WARNING
The information contained in this document can be changed without notice.

The manufacturer makes no warranty whatsoever with respect to the warranties of
commercial quality of this product or its suitability to a particular use.

The manufacturer is not responsible for mistakes that could be found in this
handbook and also for direct or indirect damage resulting from the equipment, its
performances and the use of this product.

Do not use the D400S before reading the whole user’s manual

Do not expose the D400S to an excessive temperature (over 35°C)

For cleaning, do not use the following products: acetone, benzene, toluene and
halogens hydrocarbons.

Do not expose the D400S screen to the direct sun light. The screen life duration
could be reduced.

Do not connect or disconnect an instrument or probe when the D400S is powered on.

This is the user responsibility to check the calibration and the measurement
performances of the system before measuring the parts.




Probes and/or instruments are connected on a bus system to the D400S : M-Bus.
On the D400S it is possible to connect up to 99 probes or instruments.
Probes and instruments can be from different manufacturers and technologies and
mixed:
¢ Inductive Half bridge or LVDT (Metro, Tesa, Peter Hirt, Mahr, Etamix, Marposs
etc...)
Solartron Orbit 3
Incremental probes Heidenhain, Mitutoyo, Magnescale (ex Sony)
Capacitive probes from Sylvac
Incremental rotary encoders TTL Heidenhain, Baumer etc...
Measuring instrument from any brand through digimatic interface (caliper,
micrometer, digital indicator, weight scale etc.)
Air gages from any brand
e Measuring instruments from Sylvac, Bowers, Trimos and Tesa with a
Bluetooth connection.

e Force (piezo from Kistler) / distance (resistive)
e Sensors with a 4-20mA or 0-10 V output
e Devices with a RS232 output

M-Bus

N Universsl bus for gauging
probas and measunng nstruments

Wide possibdities of connectons

« Inductive gauging probes

L - Heidenhain probes snd sncoders
- Solartron Orbit

» Sytvac probes

- Magnascale probes

« Mitutoyo probes
= Measuring instruments
- Optocaupied IO

Connection example of the M-Bus

Installation procedure of the M-Bus modules: please refer to the chapter 4.
« Installation of M-Bus modules »
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Static and dynamic measurements (mini, maxi, maxi-mini, average, median)
Trigonometrical measurements

Analogical and digital display

Manage up to 32 fixtures (fixture= pages in the D400S) with possible automatic
fixture detection by probe motion

Up to 32 characteristic (32 characteristics in 1 screen or shared out in up to 32
screens)

Up to 128 part references

Calibration, calibration control, calibration validity

Individual probe display

Displays resolution up to 5 decimals

Statistic functions (Machine and SPC)

Measurement transfer by USB (Keyboard emulation) or RS232

Data storage on the internal memory (up to 1000 measurement by part
reference), or on a USB stick

PLC programming through 1/0 modules (up to 4 * 8 I/O) and a script language.
Optional external module for Profinet communication

7” touch screen
display

On-Off switch

Adjustable stand that can be
attached by 4*M5 screws.
The D400S can be delivered
without the stand for panel
mounting.




3.1.2. Dimensions

e = 3
o
e
L
b 4
1 11 LI | ¥

X 200 i A 143 :

The stand of the M40 can be removed allowing to panel mount the device.

Rear view of the D400S — panel mounted
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1 — M-bus connector to plug M-Bus modules (probes, 1/0, etc...)

2 — 2 X Footswitch or table button input (many functions can be configured from the
menus)

3 - COM Port with ASCIl and MODBUS RTU protocols + Connection of the
optional Profinet (MOD-PN module)

4 - USB device port. Operates as a standard USB keyboard

5 — virtual COM Port with ASCIl and MODBUS RTU protocols (requires a driver
installation)

O — USB host port for data export on a USB stick and barcode readers
[ — 12-30VDC Power supply




The D400S display unit is not fitted with probes inputs. It is therefore necessary to
use M-Bus modules for connecting probes or instrument onto the device.

M-Bus modules must be mounted on a standard DIN Rail 7.5*35mm.

35 mm

Modules can be connected directly between each other’s or through the M-Bus
cables (3 standard length 2, 5 or 10m)

M-Bus cable reference | Length
81210-2 2m
81210-5 5m
81210-10 10m
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A large range of M-Bus module is available allowing to connect:

Reference Description

MB-4i Connection of 4 inductive (half bridge) probes from Metro

MB-4IT Connection of 4 inductive (half bridge) probes Tesa
compatible

MB-8i Connection of 8 inductive (half bridge) probes from Metro

MB-8IT Connection of 8 inductive (half bridge) probes Tesa
compatible

MB-4IM Connection of 4 inductive (VLDT) probes from Mahr (ex.
P2004M or 13XX))

MB-4A11 Connection of 4 Marposs Al1l probes

MB-4IMPS Connection of 4 Marposs LVDT type F10-F25 etc

MB-41E Connection of 4 Etamic LVDT ZDBxx

MB-8uE Connection if 8 laser probes from Micro Epsilon ref optoNCDT
1320/1420

MB-33 Connection of 1 bench SIPu33

MB-2S Connection of 2 Heidenhain probes with 11pA or 1Vpp output
signal

MB-4C Connection of 4 Sylvac capacitive probes (ex.P10, P25)

MB-4M Connection of 4 Magnescale (ex Sony) probes

MB-2T Connection of 2 TTL encoders

MB-1O Module with 8 optocoupled I/0O

MB-4D Connection of 4 to 8 measuring instruments (caliper,
micrometer, digital indicator, weight scale etc.)

MB-BT Connection of 8 Sylvac Bluetooth instruments (calipers,
indicators, micrometers, bore gage, PS16 bench), Tesa and
Bowers

MB-TP Input for PT100/1000 sensor or type K thermocouple for
temperature compensation

MB-AG 1 input for air gage

MB-FP 1 input for piezo sensor from Kistler, 1 input for resistive
position sensor (Gefran, Novotechnick...)

MB-1A 1 analogue device

MB-SG 1 strain gage

MB-1R 1 Rs232 input (for instrument, weight scale etc programmed
on demand)

Digital probes from Solarton (Orbit 3) can be connected directly on the M-Bus without
intermediate module.

New modules are regularly added; please visit our website to keep you updated:
www.metro-fr.com



http://www.metro-fr.com/

It is either possible to use a cable to connect the first module to the D400S (standard
length 2, 5 or 10m), the reference of the cables are 81210-lengh :

The modules can also be separated by a MBUS cable.
In certain cases, using a MB-PS (power supply) could be necessary (long and/or
multiples cables, number of modules etc)

Each M-Bus module connected on the D400S has to be identified.
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IMPORTANT :

The first step when installing a new D400S is to identify the modules.

The D400S has the possibility to use 99 inputs (not 99 modules — example the MB-8I
module needs 8 M-BUS spaces).

The input number where you identify the modules is important because you will use it
on a calculation formula after.

Elmecro
M-bus input 1 o |

Always connect the modules and the probes when the D400S is off

1 — D400S off, Connect the first module to the D400S with an M-BUS Cable (see
84.1) One probe shall be connected on the module.

2 — Start the D400S

3 — The D400S starts on the measuring screen. Go the configuration screen by
pressing the « Definition » key.

Definition




4 — The icon desktop appears :

M-BUS

Click here

Configuration Explorer Kevylock Measure

5 — This window appear, no module is identified (message “Free”):

S
M-Bus input ‘ 4 |‘I

Module # Channel |Free

Value |

Configurati Measure

i

If instead of « Free » the word « Not connected » or a M-Bus reference (for
example MB-8I#1), it means respectively that a module was identified but has been
disconnected (Not connected ) or a module is identified (display of the module
reference like MB-8I#1)

You are now ready to identify the modules.
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6 — Just push the “ID” button of the module. In case of old modules without ID button,
you should press the probe tip or move the instrument.

Standard case

Only for old modules without ID

button, or for Digital probes
(Orbit)

7 — The module type appears, and each channel of the module is automatically

detected and identified. For example if you identify a MB-8I (module for 8 inductive
probes), you just need to select the first input and press on the ID button for
identifying all the 8 channels even if not all the channel are used. It means that if you
identify a module after the MB-8I it can be identified from the input #9.

(.
= M-Bus input ‘ 4 |9 ‘ Vr
=) ) Module # Channel [MB-AG #1 Kl
Part i
Value |- 4. 6150 mm ||

) X1 m—
‘:ﬁ: [ D

Configurati Calibration

%

[

Measure

Press here and
input the M-Bus
input number...

...or here

Module type and channel
number

8 — To identify the next module, select the next free M-Bus input (for example the
input nr 9 if the first module was a MB-8I for 8 inputs) and identify it.

9 — Each channel of this second module is now identified.

10- Probes or instruments can now be used. For using the input nr. 1 on a
measurement, the formula will be C(1) on the formula editor (see 86.2)




This familly of modules allows to connect inductive probes. Several version are
available :

MB-4i 4 Metro probes

MB-4iT 4 Tesa compatible probes

MB-4iM 4 Mahr/Feinpruf compatible
probes

MB-4IMPS 4 Marposs LVDT probes

MB-4IE 4 Etamic LVDT probes

MB-4A11 4 Marposs All probes

MB-8i 8 Metro probes

MB-8iT 8 Tesa compatible probes
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The inductive probes are not linear. They are adapted for comparative measurement.
It is interesting to adjust the probes around the electrical zero.

The electrical position is displayed on the setup menu.

For adjusting the probe, place the master part in measuring position and adjust the
probe at 0 on the display.

(&N
M-Bus input ‘ 4 |1 ‘ 2 ‘
Module # Channel [MB-8I #1 Kl
~O — | Adjust your
Value -1. 1336 /)—W probe at
around O in
measuring
## ﬁ position
Configurati Measure

O

The linearity error of a Metro inductive probe (not linearized) is approximately 0.5% of
the distance between the measuring position and the master position.

For example, if we want to measure a diameter 8mm +/-20um, we should use a
master with a value inside the tolerance interval. In that case, if we would be in the
worst case (for example in the lower limit of the tolerance, like 7.980mm) and if we
would measure a part in the in the upper limit of the tolerance interval, like 8.020mm,
the linearity error will be 0.5% of 40pum = 0.2um max.

If we would use a master having a nominal value = 8.000mm, the linearity error
would be 0.5% of 20pum=0.1um




In the case of Heidenhain (11pA or 1Vpp) probes, 4 additional lines appear:
Ref Mark, Period, refmark, angular and interpolation. You have to set the correct

value for having a correct measurement.
TES

= M-Bus input ‘ 4 |‘I | > ‘

=) ) Module # Channel [MB-25#1 Kl
Part OM port

Value |- 0. 0002 |

# [ ] Refmark [ ] Angular

‘ # Period (um) |20 |

Configuratit| Interpolation ‘ 4 |100 | | 3 ‘ Measure

e The Period defines the grating period of the probe’s glass scale. The different
values are defined on the following table :

Type of probe Step
Specto (ST) 12 or 30 20 um
Metro (MT)12XX or 25XX | 2 ym
Metro (MT) 60 or 101 10 um
Certo (CT) 2 um

e Theinterpolation defines the division rate of the scale step, and therefore
the measurement resolution :

Example for a probe type Heidenhain Specto ST12 :
The glass scale of this probe is grated at 20um, therefore if the interpolation is
set at 200, you will have a resolution of 20/200 = 1/10 pm.
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e The refmark :
Purpose of reference marks

Incremental linear or angle encoders have a graduation consisting of a regular
grating — lines and gaps of equal width. The position information is gained by
counting the individual increments (measuring steps) from a datum set to any
location. Since an absolute reference is required to ascertain positions, the
encoders are provided with an additional track bearing a reference mark. This
reference mark makes it possible to reproduce the previously established
reference after restart (e. g. after a power interruption).

The procedure is very simple: by traversing the reference point once in every
axis you re-establish the assignment of display values to axis positions
according to the datum as it was last defined.

To activate this feature the corresponding check box must be validated.
e Angular:
When this checkbox is validated, the screen becomes like on the following image.
It is used for rotary encoder that gives an angle. These encoders have a specific

“pulse per revolution” parameter that must be written on the corresponding field.
When the encoder performs a 360° rotation, the counter returns to zero.

il
[
= M-Bus 410 |
=)} 1d number [MB-25#1 Kl

. COM port
Probe position |+322. 9505 ‘

[ ] Refmark Angular
# .
# Pulse per revolutior13600 ‘

Configurati{| Interpolation | 4 |200 ‘ [ 2 | Measure




The MB-BT module allows to connect 8 Bluetooth instruments from Sylvac,
Bowers Trimos and Tesa.

In standard conditions, you can expect to use your instruments up to 10 to
15m from the module.




D400S

Procedure to identify an instrument:

- Press on the button “configuration”

TES

= M-Bus input ‘ 4 |3 | > ‘

=/ ) Module # Channel [MB-BT #1 Kl

Part

Value |+0. 0000

[E Bluetootn

_# _ " Press on the

Configurati Measure . .
confiauration button

- A window appear allowing

(N ] -
Type Adresse MAC  Evt Actif Position Suppr ‘0‘

Scan

Discover

- With the Sylvac instruments, reset the instrument by pressing simultaneously on the
2 keys until the “RESET” message appears (on the digital indicators (SET+ MODE)

Press the 2 keys for 3
seconds to reset




Press on “discover” button , and confirm

(N 0
Type Adresse MAC  Evt Actif Position Suppr ‘0

Discover new sensor ?

Qul NON

Wait about 2 seconds and the instrument will be added on the list.

(. 0 S
Type Adresse MAC  Evt Actif Position Suppr ‘0‘
B8 sY289 f53:32:74:7a:01 - 0.002 T

Discover

Event: Refresh the characteristic value on
the D400S only when pressing the data
button of the instrument. It allows to save
the instrument’s battery. If the D400S is
connected on a computer, the data is also
sent to the computer at the same time
(USB Keyboard mode)
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If more than 1 MB-BT is connected, the bluetooth configuration screen changes : a
« NEXT » button appear allowing to navigate between modules.

W MB-ET nr. 1
Type Adresse MAC  Ewvt Actif Position Suppr

Bl sy289 #:53:32:74:7a:01 [ ] +0.002 Noxt
) .
ean This button appears

only when more than

@ 1 module is
Discover connected.
O
OFF

An option allows to power-off all the connected instruments, in order to save
batteries.
This is the button “OFF”.

W  MB-BT nr. 1 ] ,
Type Adresse MAC  Ewvt Actif Position Suppr

Bl sv289 ff:53:32:747a:01 [ ] +0.002

Paower off all connected sensor ?

If you turn off the instruments, and then restart again, you can just press on “SCAN”
to find the instrument again.




The MB-I0 is fitted with 8 pins that can either be configured in input or in output from

If you press here it will activate the ouput
allowing you to test your wiring.

At the opposite, if you activate an input
from an external system the corresponding
indictor will become green as well.

this window.
ing a MB-IO module, the following window appear
(N
M-Bus input | 4 |4 ‘ 4 |
Module # Channel [MB-I0 K
— COM
lio W= 5]e) 7] o
i
o KiE >
|| Function 4 |CHAR STATE p |
Number | 4 |‘I ‘ | 3 | Meast

From this window 3 actions are possible:

A - Test the outputs by touching the button 1 to 8 (the buttons become green
when the output is activated)

B — Tests the inputs. By activating any of the 8 inputs, the corresponding
button will become green.

C — Assign a function to a pin of the terminal. Select a pin from 1 to 8, and
assign a function from the menu “Function”.
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0

the I/0O module can also be used thanks to the script that can be edited with the
D400S display manager software. Maximum 4 modules can be installed on the

D400S.

o

If you use an input, the requested pulse time is about 50ms. It could be shorter
depending on the application. Please contact Metro for any question about this.

List of the MB-1O functions :

Text Type Parameter | Function description
None No function is assigned
Part state | Output Active when the part is OK = when all the
characteristics of a fixture (page) are inside the
tolerance interval
Char Output | Number Active when the characteristic 1 to 16 is OK (you
state 1to 16 have to choose the characteristic number from the
list which appeared bellow the function list)
Class Output | Number Active when the class X is active (you have to
1to 16 choose the class number from the list which
appeared bellow the function list)
Preset Input Preset the active page.
Dyn Input Start the dynamic measurement
Meas.
MEM Input Save the displayed values on the D400S memory
Transfer | Input Transfer the measurement to the selected way
from the configuration menu (RS232, USB or
Keyboard)
Fixture Input Bit Display the fixture number X (coded in bit).
number *
OUT TOL | Output | Number Active when the characteristic (x) is out of tolerance
(x) 1to 16
Stop Input Freeze the display while the input is active
Part Output | Bit Change the active fixture/screen
number *
Probe Stand by test
state
Out of Output Active when the characteristic (x) is under the
Ctrl (x) warning zone (control limits)
Clear Only for the char.by char. display mode. Make a
Zero of the active characteristic.
Group Output | Number Active when the group of characteristic (X) is
OK 1to 16 inside the tolerance interval (requires to activate
the advanced mode in the “Part” menu)
Group Output | Number Active when the group of characteristic (X) is
NOK 1to 16 outside the tolerance interval (requires to activate

the advanced mode in the “Part” menu)




* Bit number correspondence:

— eI EIEEEEEEEEEEEEEEEEEEEEIEEEEIEEEE
o O|HA|[HA| O O| HA| HA| OO HA| A O O| HA| HA[ O O| A H| OO HA| A O| O| HA|HA[|O| O| H| H| O
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4meOOOOOOlll1111100000000111111110
5W.nm00000000000000011111111111111110
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The MB-TP module allows you to
connect either a K type thermocouple
or a PT100 sensor. The goal is to be
able to either display the temperature
as another characteristic, or to use it to
compensate the measurement
according to temperature variations.

Exemple of thermocouple type K

The corresponding MBUS screen allows you to choose the type of sensor used

(single choice)

Configurati

)
M-Bus input KIE )|
Module # Channel [MB-TP Kl
Value |+29. 8000 |
Sensor 4 |K-Type |

Measure

When one or more MB-TP modules are identified, additional menus appear in the
menu PART>CHARACTERISTIC and PART-> PRESET




After identifying an MB-TP module, you will see new lines appear in the menu PART
- CHARACTERISTIC :

This means that each characteristic can be compensated or not, and it is possible to
use different temperature probes.

(N
Definition Nr. 4[1 [P | [Diam 1224 |
Characteristic

Fixtures Fixture nb. nn

IT:oﬁwJa_ - T = T Probe

Advanced HC('I) ‘ o

I
I
VIV

C

A

Characteristic with temperature compensation deactivated

i
Definition N 4[1  p|[Diam12.24 |
Characteristic

Fixtures Fixture nb. nu E

|
| Expansion coeff. +12.000 *10-6 I
I A
Formula 4 |Probe }|
S| Advanced |[c) | =

Characteristic with temperature compensation activated — The sensor identified on
the MBUS id nr 3 is used and the coefficient used is 12510-6
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From the menu PART->PRESET it is possible to define the reference temperature: If

the choice is for example 20 ° C, the dimensions will be displayed as if the

temperature were 20 ° C)

It is also possible to define the expansion coefficient of the Master. Example we
calibrate with a steel ring and measure and aluminium part.

Definitoin of the settings of the Master and reference temperature

Cq

[
Definition Calibration mode 4 [Calibration 2
Characteristic  Repetition test ? 4 |NO | 3
Fixtures
Measure trigger

Ref, temperature _ |+20.0000 I

Classification
Script
Statistics

Basic

Expansion coeff.
L

Trigger

+12.000 *10-6

{[Manual —

5

The following list is given as an indication, a measuring jig being often made with

materials of different nature, it is advisable to choose a coefficient via tests.

Material ain 10K at 20 °C
Aluminium 23
Brass 19
Inox 17.3
Copper 17
Or 14
Nickel 13
Iron or Steel 11.1
Platinium 9
Glass 8.5
Tungsten 4.5




When you have set the compensation parameters according to the previous menus,
the operation of the temperature compensation measurement is as follows:

When calibrating, the displayed value will be that of the Master according to the
PART-> CHARACTERISTIC menu. It is a compensated value.

Then, in the measurement phase, the dimension displayed will be that if the
temperature was 20 ° C (default value set in the PART-> PRESET menu)

If the temperature varies, the characteristic should not vary.

The MB-TP can also be used simply to display the temperature.
If you define a characteristic using the MB-TP with tolerances, you can create an
alarm based on temperature variation.
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The MB-RC module is a box with 4 programmable buttons and is useful when a
single footswitch is not enough.

Just identify it from the MBUS menu like any other module and assign a function to
each button.

You simply identify it from the MBUS menu like any other module (press one of the
four buttons on an empty MBUS slot), and assign a function to each button.

t

ES
M-Bus input ‘ 4|4

Module # Channel |(MB-RC

Button State D 21134
Button 4|1 2
- \ \
# Function 4|PRESET | )|

Configurati Measure

Note : If you choose the function “Transfer” the transfer mode will be the one selected
for the footswitch. (MENU CONFIGURATION->FOOTSWITCH FUNCTION)




The MB-AG allows to connect an air gage to your D400S.

Several modules can be connected together in order to connect several air gages, or
multi-level air gages.

The MB-AG module requires a 2 points calibration with a MIN and a MAX master,
corresponding to the tolerance limits of the part. Once the 2 points calibration is
made, the D400S requires only 1 master for presetting during the measurement
process.

The user has the possibility to perform a 3 masters calibration. This functionality must
be used with care. But it could be useful when the measured part has a wide
tolerances interval (<100um)
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Air gaging is very adapted to control parts with small tolerances, highly polished or
delicate materials, small internal diameters.
Certain rules must be followed to guarantee a good measurement performance:

This is mandatory. Using a standard regulator will lead to an unstable
measurement.

We highly recommend using the air preparation delivered by Metro

this is the ref ACS-PNE-003. We deliver it already adjusted.

Standard regulator :
Pressure 5 BAR / 0.5 Mpa

Precision regulator :
Pressure = 3 BAR /0.3 Mpa

Connector for 8mm ext.
diameter tube

Ref Metro ACS-PNE-033

It is recommended to have a 2 BAR / 0.2Mpa pressure difference between the
standard regulator and the precision regulator.

Because the MB-AG requires a 3BAR/0.3Mpa pressure, we recommend adjusting
the standard regulator at 5SBAR/0.5Mpa.




MB-AG modules are fitted with connexion facilities for 6mm ext. diameter tubes.

In order to keep a correct air flow, it is recommended to keep the main air bus with a
8mm ext. diameter, and to reduce to 6mm on the module. This point is particularly
important when more than 3 modules are used simultaneously.

g

If the air flow is not enough each level of the air gage would have an influence on
others.

M-Bus cable (2, 5 or 10m)
ref 81210-L

Fixed Restrictor

@6mm ﬁ
e

Lenghtis important

-->shorter as possible = shorter

stabilization time
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from regulator

seeem O

__/| 8mm tube (external diameter) g

Reduction 8 to 6

6mm tube




Fixed Restrictor

Connection for the Air
gage (6mm external
diameter tube)

The MB-AG are delivered with 1 restrictor of 0.5mm on the air input + a set of
restrictors as spare parts. The value of the restrictor is indicated as below:

7 =0.7mm
5=0.5mm
Etc.

Value of the
restrictor
7=0.7mm

Oring

M5 thread

Restrictor

RIGHT RESTRICTOR = GOOD LINEARITY
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For having a good linearity, the most important is to have a pressure of about
2.8 BAR (relative pressure indicated on the M-bus menu) with a nominal part.

o

The pressure supplied by the regulator is 3 BAR (absolute pressure) and the
pressure displayed on the D400S is relative to the atmospheric pressure. The
pressure of 2.8 BAR leading to the best linearity displayed on the D400S would
therefore correspond to 1.8 BAR using the same referential than the regulator.
Before the calibration, the field “value” indicated therefore the atmospheric pressure.

If you order a turnkey solution at Metro, we will deliver the display with the adapted
restrictor (or with an integrated restrictor). But if you want to use the MB-AG together
with your existing air gage, you will have to use the adapted restrictor.

The following table shows some frequent cases to define which restrictor will be the
most adapted to your application.

It is advised to contact Metro or one of its distributors for advices or
confirmation around this subject.

When ordering it is advised to give the characteristics of the air gage you will
use with the MB-AG.

Nozzle diameter in mm | number of nozzles |total flow surface in mm? | Restrictor
0,3 2 0,14 0,3
0,4 2 0,25 0,4
0,5 2 0,39 0,4
0,6 2 0,57 0,5

1 2 1,57 0,7
2,07 2 6,73 0,9
0,3 3 0,21 0,3
0,4 3 0,38 0,4
0,5 3 0,59 0,4
0,6 3 0,85 0,5

1 3 2,36 0,7
0,3 4 0,28 0,4
0,4 4 0,50 0,4
0,5 4 0,79 0,5
0,6 4 1,13 0,5

1 4 3,14 0,7




Exa

g

mple

Diameter 2.07mm

2 nozzles of 2.07mm
= 0.9 Restrictor

Diameter 0.6mm

2 nozzles of 0.6mm
= 0.5 Restrictor
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Some air gages are delivered with a by-pass nozzle (or integrated restrictor). It
means that the restrictor is integrated inside the air gage itself, and there is no need
to install it on the display. NO RESTRICTOR ON THE MODULE.

0

This configuration has several advantages

- much faster reaction time (about 5X faster)

- Linearity insured by the airgage manufacturer and not by the user

- No air circulation inside the electronic, therefore pollution is avoided

- installation easier by removing the need to choose the adapted restrictor.

g

If you order a turnkey solution at Metro, it will generally be delivered according to this
principle.

The cabling schema is the following:

M-Bus cable (2, 5 or 10m)
ref 81210-L

@3mm

ey
Lenghtis important
-->shorter as possible =shorter
stabilization time

Regulator
I @ 3BAR

Tube @8mm /03 MPA
from the air network

Tube @8mm - lenght does not matter




Identification / Calibration:

To be used, the MB-AG module has to be calibrated with 2 or 3 masters.
When the module is not identified, the LED located on the module is blue and
blinking.

When it is not calibrated the LED becomes purple and fixed.

When it is calibrated the LED becomes blue and fixed.

If the module is damaged, the LED would be red.

To identify the MB-AG module, follow the standard identification procedure, and the
following screen appears on the SETUP menu :

When the MB-AG is not calibrated, this field displays the
pressure in BAR. After the calibration, this field will
display millimeters. It is however possible to see the
pressure by touching the unit (mm) on the touchscreen.

(ES
M-Bus input 4|1

Module # Channel |MB-AG #1

Value +0. 9471

Filter B |
PN
#ﬁ 4|mm // 4 n

/
Configurati Calibratioﬁ ‘ Measure
/
/

The filter allows to stabilize the measurement but !

decrease the speed.

Enter the value of your masters on the “Min” and “Max” field.
The value are the real values of the master in mm.

- Press on the corresponding field, and write the value with the keyboard, then
press on Enter.

Once the MIN and MAX values are entered, press on the “Calibration” button.
When you are ready, confirm by “YES” ....
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|
= )1 la#A1000
| |d number = Al 0: 201

| Probe posit Caibration 7
| —Calibrat'l ves | [ no

B +9.9800 [+100100

| Mbus input [{_'[710 —il

>,

-

Min - ] Central Max

Configurati¢f Calibration needed Calibration | Measure

. Then the calibration procedures starts...

— Calibration

Id number O#A1000201 | 4 ||

Probe position +0. 9285 bar |

Max

ql Insert MIN master

[+10.0100

Caliﬁbfatiorn - Measure

=

“

Just follow the indication. « Insert Min master » and
the value of the master, here 9.9800mm.
When the min master is on the air gage, confirm by
pressing on the « Calibration » button ....

/




f’
|
| Probe position

. — Calibration

410
9#A 1000201

+0. 9285

Configu

2 Min [ ] Central L
® | |+9.9800 +10.0100 |
rﬁtnsert MAX master

‘Calibration

‘Measure i

Then do the same for the Max master here
10.0100mm.

When the max master is on the air gage, confirm
by pressing on the « Calibration » button ....
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When the module is calibrated, the screen is like the following picture, and the LED of
the module becomes blue.

x|

M-Bus input 4 |1 >
; Module # Channel |MB-AG #1 4

1 COM port
LU 2l +0. 0004 mmy
* |

7

ilter 4 |:| *
4 |/mm /f

Calibration ‘ / Measure

[

When the module is calibrated, the position is in
millimeters.

When the MIN master is placed on the air gage, the
value will be at 0.0000mm.

When the MAX master is placed on the air gage,
the value will correspond to the dimensional

After the calibration, if you touch the « probe

position » text, the unit will change to BAR and return
to mm after 10s.

Generally, the best linearity is achieved at around
2.8BAR at the nominal value (=1.8BAR over the
atmospheric pressure).

Changing the restrictor size will change the pressure
value.




Air gage is very adapted for small tolerance interval, generally from 1um to 100um.
If the air gage is of good quality, the linearity is generally good enough for a 2 points
calibration.

Over 100um of tolerance interval it could be in certain cases useful to use a 3 points
calibration.

The calibration procedure is the same than for 2 masters.
Before calibrating, you just need to validate the “Central” checkbox.

If you already calibrated with 2 masters and you need to add a third master, when
you will activate the “central” checkbox, a message will appear on the screen, asking
you if you confirm that you will deactivate the calibration. Because after your
confirmation, the complete calibration procedure will restart.

M-Bus input ‘ 4|1 2 ‘

Pc Value Deactivate calibration? mm pOFt

___ Calibratj|_Es_| __no_ |

] Min [ ] Central Max
ﬂ +0.0000 +0.0010
Config Calibration sure

Once the calibration is done, you will need only 1 master for the preset during the
measuring phase.

O

For the preset, it is recommended to use the MIN master in case of internal diameter
measurement, and to use the MAX master in case of external diameter
measurement.

- The preset value has to be defined from the part-> characteristic menu.
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The calibration values of the MB-AG are stored on its internal memory.
You can make a reset of the module and it will erase the calibration; the module will
therefore return to its original configuration.

Procedure :

The D400S must be ON, press about 8 sec on the ID button of the module. When the
LED becomes red you can release the button, the module is reset.

If the module is in an error state, the LED of the module will become red.
This can happen if an over pressure has been applied on the module (over 5 BAR /
0.5 MPA). If this happens, you should send the module to Metro for repair.




See also chapter 9.
The MB-NET allows to connect the D400S to the network and generates measuring
files.

Using the MB-NET requires a D400S with a software V2.10 minimum.

Before the installation, you can prepare several points with your network technician :

- Open a port between the server and the D400S (as a standard the port 4001

is used, but another can be defined).

If you use a VLAN or a router between the server and the D400S, you need to open
the same port as well.

- Have an IP address reserved for each D400S (it requires a fixed IP address)
- Note the configuration of the network :

o Subnet mask

o Gateway

o Server address (server on which the service is installed).
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Download the zip file “MB-NET service” from the metro website http://www.metro-
fr.com
=>» Support-> Software and drivers using the “Metro” password.

Unzip the zip file on your server.

The following architecture is created :

Public » MetroDataServer

~ Nom Modifié le ype Taille

DataConverters 11/12/2020 12:16 Dossier de fichiers
PrivateFolder 11/12/2020 12:16 Dossier de fichier
PublicFolder

| Confiqurationxml 11/12/2020 12:16 Fichier XM

Give rights (read/write) to the “NETWORK SERVICE” user of the root folder.

Autorisations pour MetroDataServer >
Securité
Mom de I'objet :  C:\MetroDataServer

MNoms de groupes ou d'utilisateurs :
SR hilizateurs authentifiés
S Systéme
52 Administrateurs (PORTABLE-SER  Administrateurs)
SR SERVICE RESEAL
52 Utilisateurs (PORTABLE-SEB: Lilisateurs)

Supprer

Autorsations pour SERVICE

RESE&L Autoriser  Refuser
Cortréle total ] ] =
Maodification ] ]
Lecture et exécution ]
Affichage du contenu du dossier ]
Lecture [l 7

Informations sur le cortrile d'accés et les autorsations

QK Annuler Appliquer



http://www.metro-fr.com/
http://www.metro-fr.com/

Identify the module as any other M-bus module :

Fill the required fields

M-Bus input :' d ‘

Module # Channel |MB-NET

IP adress 192.168.001.100

Subnet mask [255.255.255.000

Gateway [192.168.001.001

Configurati

Once you have completed all the fields, you can close the window.
When you close the window a message appear asking you to save the configuration.
The configuration will only be saved after your confirmation.

M-Bus input < E >
Module # Ci BRI\
IP adress

Subnet masg

i

Gateway [192.168.001.001 |

Server  [192.168.001.002  |:[4001 |
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10/100M
Ethernet

The status of the M-BUS led is important and allows to check the connection :
@ Purple - the module is trying to connect to the server
© Green > the module is successfully connected to the server
@ Red > the module has not achieved to connect to the server

It means that after closing the configuration window, the M-Bus led will become
Purple, and if everything is OK, after few second the M-Bus led will turn green.

D01.100

p55.000 ||

192.168.001.001 ||

Plo2 168001002 |:[4001




Due to the fact the each module has a unique ID number, it is necessary to de-
identify a module if you need to replace it or to remove it.

1 — Shut down the D400S

2 — Remove the M-Bus module

3 — Power up the D400S
4 — The D400S starts on the measuring screen. Go to the configuration screen by
pressing the « Definition » key.

Definitio

5 — The icon desktop appears :

—| / “ \\
 —h. \
= S ]
Part M-BUS Clock COM port
. n
Configuration Explorer Keylock Measure

Click on the M-BUS button

6 — Select any input of the module that has been removed.
7 —Press on the arrow located at the right side of the ID number. A message of
the following form appear “erase MB-8I module?”. After pressing “Yes” The ID

numbers of all the module’s input disappears.

/ Press on this arrow to de-
’—u . . .
PR : identify the corresponding
= ||V e module. The, a

(& Module # Channel confirmation message

appear.

- £l — e

o3 A Ty n

——
Configurati Measure

IC¥es 1 o 1l
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This section gives you a preview of the different screens and commands available.

The graphical interface of your D400S is divided in 2 main parts:

1. A part that allows configuring the device and the measurement. It consists
of an icon desktop with windows.

x|
= 7 * KE’ = M-Bus input
= N\ =
= N U ¢ = Module # Channel
Part M-BUS Clock COM port Part OM port
5 QO & X1 .0
o \ o) Rl
g J —
Configuration Explorer Keylock Measure Configurati Measure
icon desktop icon desktop with configuration windows

The second part (measuring screen) can be reached by pressing the Me==  putton

= 2 “ o
— N
= 8 P
Part M-BUS Clock COM port
r»('/.'m
F/ VTENE
. -"\.\‘ ‘
Configuration Explorer Keylock -
Part 1
E 7 “ o)
. — N
Height 1 -~ = o Q&
+ 0.000
Part M-BUS Clock COM port
Diameter 1 Reset dm
+ 15.071 = 4 2 @
Height 2 - | # S
+ 0.000 };SSS Configuration Explorer Keylock Measure
Diameter 2 J PE™
A i
+ e
4 Measui




2. The measuring screen allows to see the measurement results and to use
them. The D400S starts on this screen. For reaching the configuration

Definitio

screens, press on the button.

1 Jmm|

Height 1 I
+ 1000 Calibration I
B (] - o000 T |
=
Diameter 1 Rm : Measuring
+ 15.071 @ I
screen
Height 2 I B
+ 0.000 I
Diameter 2 |
+ 0.000 :

Measuring screen
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The following information can be seen of the upper part of the screen.

Name of the
active part
reference

A lock appear if the
locking is activated
(see chap. 5.7)

Number of Measuring
the active unit
fixture/page

The Bluetooth Logo
appear when a MB-

A USB logo appear
when a USB stick has
been correctly been
connected and
recognised.

BT is connected. It is
green when
everything is in order
or red when a
connection problem
occurs.

Configuration windows open after pressing

shaft

on the icons of the configuration screen.

[ N
Part reference |shaft ‘
Characteristic
Fixtures Char. guantity 4|6 2
Fixtures qty. 4|2 >
Auto switch 4 [Basic 2
Display type
“““““ =1 =] ]
C4|  Advanced | e Awons  Diatd LwedpC

Example of configuration windows

Data are typed by different ways and are saved after validating while quitting the

window by pressing on the white cross.

Here after are the different ways to input data :
e Multiple selection box. Press on the black arrows to change the pre-defined

value.
Charac. number | 4 |‘1 3

e Edit box. A virtual keyboard appears after clicking on the edit box. Several
types of virtual keyboards are available and the one you need will appear.




(example numerical keyboard for tolerance input or alpha-numerical keyboard
for part name input)
Name [Height 1

e Closing a window : All the windows can be closed by clicking on the white
cross on a red backgroung on the top left corner on each window.

Closing a
window

Definition Cote num

2 types of virtual keyboards are available

1. Numerical keyboard

F b

+0.0000
aan

,__ j— B/ Quit without saving
uM

Quit and save the
B D D E/ modification

2. Alpha-numerical keyboard. This keyboard is divided in 2 parts : parts
with letters, and part with figures + trigonometrical and maths functions

Erase

l Height 1

HHHI!HHHHHHﬁ

Erase

nlll
into account the

modification

g g ! E - ! f Quit and save the modification
gﬁ Quit without taking

Display the keyboard figures +
Capital letters trigonometrical and math
functions
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{I|C£(1)-C(2)

sm ‘ ‘asn‘ ‘COS‘ ‘aos‘ ‘ an‘
squepo or | 4 fotl

FI

Display the
keyboard with
letters

agn
afs]e

Quit without taking
— N into account the
C ] modification
M o]

C( means « channel » in a
calculation formula.

Example C(1) means channel 1 (M-
Bus input nr 1)

- if you don’t know the probe
number, just move the instrument
or probe and the corresponding
formula C(x) will appear
automatically.




This section describes the different windows that are accessible from the icon
desktop.
If you are on the measuring screen, you can reach the icon desktop by cliking on the

Drefinit If:I"I button

Your D400S can be entirely configured (language, IP addresses, communication
etc...) from this window.

The measure (definition of part reference, tolerances, characteristics etc...) is also
configured from this window.

Definition of a | 7| Adjustment of | ] Clock (time N RS232 N
part and its probes and and date Communication
characteristics identification settings) settings +
of M-Bus selection of the
modules communication
protocol
i
Part M-BUS Clock COM port
Configuration Explorer Keylock Measure
Configuration of the ] J
device language, Selection of the | | Allows to lock Gotothe | =
footswitch function active part selected measuring
etc.. reference and functions by screen
creation of new password
ones

The 8 following sections describe the 8 icons of this screen.
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Part

After clicking on this icon, the bellow window appears:
It gives the possibility to define all the characteristics of the active part

reference.
This window is divided in 2 areas

e Afixed menu area. The active menu is displayed on a blue background
e An input area changing in function of the active menu.

Fixed menu area

mim

=
(EW--—=—r———————== - === =
Part reference shaft |
i Characteristic | :
:Fixtures : Char. quantity 4|6 2 :
I : Fixtures qty. 4|2 2
: | Auto switch 4 |Basic 4 :
| : .
: i Display type :
Co L Advanced I Mutice “anaog Digtel  LiveSPC. :

Input area

The following 8 sub-sections describe the 8 menus of the fixed area.




The D400S has 2 configuration mode, “basic” and “advanced”. Most of the
applications can be configured using the “basic” mode...

x|
Characteristic
Fixtures

41" Advanced

Part reference shaft
Char. quantity 4|6 2
Fixtures qty. 4|2 4
Auto switch 4 |Basic 2
Display type
Multible : Analog ’ : Digital : Live SPC!

.... But some functions are only available on the “advanced” mode.
Calibration control
Sorting in classes
SPC
PLC script

Calibration by group

(&S

Part reference shaft
Characteristic
Fixtures Char. quantity 4|6 2
| Measure tﬁg&er’ Fixtures qty. 4|2 3
Preset | Auto switch 4 |Basic 2
Classification |
Script | Display type
Statistics I o : o8

Cq™ — ETaSI: T | “Milipe  Amoa  Digtal  LiveSPC
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The following 2 chapters describe these 2 modes.

Part name (mandatory)

Number of
characteristics of the
part. From 1 to 32

;

o x|
Part reference shaft
Characteristic
Fixtures Char. quantity 4|6 2
Fixtures qty. 4|2 2
Auto switch 4 |Basic )
Display type
Cq Advanced iM:u;nu[::TZ “amos Digtd | LveSPC

Number of
fixtures (pages)

i g

The part reference will be displayed on the Explorer (128 part reference can be

stored) and its name will be the CSV export file name (menu
configuration>fonction1= transfert / transfert = USB)




Display types preview :

Itiple . (up to 32 bargraphs)

Demo
Hauteur 1 E
o D alonnage
B | o000
|

Char 2 I

0.0002 ' )
o e 0.000
WP Latag + o

& [ BT [ (D

Calibration

Hauteur 2 J
+ 0.0000 ' Stauanueg =L Narme Lower tol Upper fol 57
\x ‘ 2 Height 1 -1.0000 +1.0000 ‘ S
Char 4 Bay EEm Definition
n 0.0000 ,:;.;.SS Definifion DDD m
m Stop Measure
IMesure
Live SPC (advanced mode)

+0.000

Median

If you want to allocate the characteristics in several measuring fixtures (=page on the
D400S screen), you must increase the number of fixture on the menu.

In this cas a new line on the menu appear : “auto-switch” : no, basic or advanced.
This allows to define if the navigation between the different fixtures (pages) will be
manuel or automated, and if automated, how the fixture switch works.

N
Part reference shaft

Characteristic

Fixtures Char. quantity 416 »
Fixtures qty. 42 b
fﬁo?wigh_ - 4 |Basic [ 3

Display type

0 T 5 0 s
87 e s s Egggi
sl omi's & s -

| e =—oumg

c Advanced Multiple " Analog  Digital  Live SPC

The following chapter describes how the fixture switch works.
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e No (=manual switching) : The switch between fixture (page) is manual. There are
several possibilities to change :

1 — By a touch anywhere in the bargraph area :

Number of the active fixture

m
o
S
El
=
a3
2
@

= 4,
= E

2

= )| L

m

gy
p=1

= I
> B
g

=

Statistiques Staistigues
3¢
Ca A
Defirition Definition

F
a
Bl

Char 1 Char 2
Etalonnag:
+ 15.004

-y + 0.000
=

it dvn

.
Explorateur

Statistiques Statistiques

»&f skg
S A

Defirition Definition

sl

E<
. ‘

3 — Through an MB-I1O input
4 - Through MODBUS or Profinet
5 — Through a MB-RC action




e Basic: The fixture switch (page) is done automatically when a variation in a
characteristic appear.

Example : on the station below, there are 17 characteristics share out on 7 fixtures (=7 pages
on the D400S) corresponding to the 7 air gages (some are multi-level).

Here the operator has just to place the part on one of the air gage and the corresponding
fixture appears.

Choose the mode « auto switch »-
TES « basic »

Part reference shaft

Characteristic

Fixtures Char. guantity 417 [ 2
Fixtures qty. 4|7 [ 2
putoswitch Basic | P

Display type

o 5 = o o
s s s s s
170 E foemi ok

— H HE=== |

O Advanced | === 17 i
Advanced Multiple Analog Digital Live SPC

An additional field appears on the
“Characteristic “ menu and is adjusted at
0.1mm.

(N
Definition N 41 | p][DIAM 12425
Characteristic
Fixtures Fixture nb. ] A It means that when the characteristic 1
J will move more than 0.1mm the page 1

where the characteristic 1 is placed will

I_Auto-switch level _ _ ..1 be displayed.
Formuia {[Probe ¥ For airgages, it could be required to

C Ad q ( t alu
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e Advanced: The switching between fixtures (page) will be triggered when a
characteristics will enter inside a defined range of value.

This allows for example to use a single probe or instrument to control several
characteristics shared on different D400S pages.
This is often used with long range Heidenhain probes, or instruments like calipers.

Example, we use a Mitutoyo digital indicator to control 3 characteritics, in 3 steps.

The configuration has to be done the following way:

CTEN
Part reference [ring | Choose the mode « autoswitch-
Characteristic advanced »
Fixtures Char. quantity 4|3 | 2
Fixtures gty. 4|3 p !
| Auto switch 4 |Advanced Al

Display type

L L L L s
Analog Digital Live SPC




In the menu « Fixture, each characteristics must be corresponding with a range (mini and

maxi value)
Definition I Fixture nb. A _I
Characteristic  Calibration mode 4 |Fixture »
|y
Trigger char. 4|H298 >
Maxi +4.0000
C Advanced Mini_ __ __ __ _|*20000_ _ _ _|

(- _
Definition | Fixture nb. 412 >
Characteristic Calbration mdde — q [Fixtire — = | ¥
ITriggerchar. 4 |H8.58 i
IMaxi +9.0000 I
C Advanced  [IMini +8.0000 |
Definition Fixture nb. 4|3 (|
Characteristic  Calibration mode 4 |Fixture >
S S St
Trigger char. 4 |H12.966 »
Maxi +14.0000
Cdl  Advanced | Mini _ _ _ _[+120000 _ _

On this screen we defined that the
fixture (page) 1 will be displayed when
the characteristic “H2.98” will be
between 2 and 4mm

On this screen we defined that the
fixture (page) 2 will be displayed when
the characteristic “H8.58” will be
between 8 and 9mm

On this screen we defined that the
fixture (page) 3 will be displayed when
the characteristic “H12.966” will be
between 12 and 14mm
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The « Characteristic » menu is divided in 3 parts

- First part (1/3)

Selection of the
characteristic that will
be configured with the
commands below

Fixtures Fixt

Fixed part when using

the scroll bar

Formula ‘{ Probe -

Advanced C(3)

Name of the
characteristic.

The characteristics
can be share out on
up to 32 fixtures (32
pages on the screen)

-

The calculation formula defines the probes combination.

Here C(3) means that the characteristic read the M-Bus channel 3.

Defines if the
characteristic will be
calculated from M-Bus
input (like probe, air
gage etc.) or from a
previous characteristic
(Maths)

After clicking on the formula area, a formula keyboard Will be displayed:

{|C(‘I)-C(2)
sarlexof or o fave] i | -
L1 d ded -
Eannann

The D400S has 4 types of formula.

ann
B

2 types of variables can be used according to the source of measurement:

- FORMULA TYPE PROBE (m-bus Channel):
C(n) where ‘n’ is the number of the probe (n<99)

- FORMULA TYPE MATHS
(previous measurement)

M(n) where ‘n’ is the number of the other characteristic (result of a previously
calculated characteristic) (1<n<32) For using the M(n),
the characteristic’s origin has to be declared as
“maths” in the part-> characteristics menu




O HOW TO KNOW THE M-BUS NUMBER ON A FORMULA ?

The channel number correponds to its M-Bus identification number, according to the
following principle :

MB-IO MB-AG

MB-8I

nnnnn

- You can either write with the keyboard “C(2)” or just press the corresponding
probe and the value “C(2)” will be written automatically on the field. This is practical
especially when there is an important number of probes connected.

T
=3
EH

: Bnan
o feol o e T o B
(T2
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The sequence of calculation is as follows:
e Characteristics measured by a M-bus channel : C(x)
e Characteristics calculated with other characteristics. : M(x)

For each origin, calculations are made in chronological order (i.e. characteristic 1 then 2 etc.).

OPERATORS
The following operators are allowed in the calculations: +-*/ ()

As well as:
SIN (x) = sine of x
COS (x) =cosine of x
TAN (x)  =tangent of x
ASIN (x) = arc sinus of x
ATAN (x) = arc tangent of x
SQR (x) = square root of x

EXP(x) = raises the number e (2,7182818) to the power of the argument x
y ** X = raises y to the power x

LN (x) = natural logarithm of x

LOG (x) =10 base logarithm of x

ABS (x) = absolute value of x

Pl = 3,1415926

RD = coefficient of conversion from radians — degrees (180/PI)

DR = coefficient of conversion from degrees — radians (PI1/180)

e For trigonometric functions, "X" is expressed in radians

e You have the possibility of using integer or real coefficients, which can be
expressed as scientific expression (Ex. 2.2E-6 for 0.0000022).

e We recommend not using a trigopnometric function directly on the value provided
by an inductive probe. E. g. ABS(C(1)).

PRECEDENCE OF OPERATORS
The hierarchy of operators in calculations is as follows:

parentheses ()

EX (x)

negations -

multiplication and division * /
addition and subtraction + -

O wWNBEF

For calculations on tables of values (ORIGIN “maths”) allowed operators are :
e C (x..y) = performs the calculations for the table of probes x through y
e M (x..y) = performs the calculations for the table of characteristics x through y

Syntax errors:
- one or more opening parentheses missing. Ex. COS (25*C(2)+5))

- one or more closing parentheses missing. Ex. COS (25*C(2)+5
- one or more non useful letters. Ex. C(5)-COS2/pi




- writing error concerning an exponent. Ex. -25E++5 or 5.E2

- one or more operations missing. Ex. C(2)5 or C(1)C(2)

- one or more functions without argument. Ex. COS() or C()

- one or more operations without argument. Ex. C(2)+ or C(21)--C(5)

- incorrect use of a table of variables (more than one table declared or use of a table
in an operation) Ex. C(2..5)+C(1..3) or COS(1..2)
Note: the - sign is authorized before a table of variables

- non integer values in a table of variables. Ex. C(+1.2) or C(1E2)

Impossible calculation:

- inconsistent arguments Ex. C(0), C(105) (->must be between 1 and 99)
- 1st term of a table of variables exceeds or equals the second Ex. C(12..3)

Combination to be reconsidered:

- when using other characteristic for a dynamic measurement, the use of tables of
variables is compulsory. (i. e. C(1) cannot be used, while C(1..3) can)
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Examples using both C(x) and M(x) formulas:

- Example 1 : Taper HSK-A40 : Measurement of taper angle in degree and the
straightness with a 3-levels air gage

Equipements required :

29.75mm
29.45mm
29.15mm




Step 1 — identify the 3 MB-AG modules on the MBUS number 1 to 3, and calibrate
with the MIN and MAX position. (see chapter 4.3.5)

Step 2 — create 7 characteristics using the multi-gauging display mode:
- 3 diameters corresponding to the 3 levels of the air gage
- 3tapers
o 1 total between the small and the big diameter
o 1 between the small and the medium diameter
o 1 between the medium and the big diameter
- 1 straightness

Char. name | Origin | Formula Mode

Big diameter | Probe | C(1) Static

Med. Probe | C(2) Static

Diameter

Small. Probe | C(3) Static

Diameter

Total taper Maths | 2*ATAN((M(2)- Static
M(3))/2/6.5)*RD

Taper 1 Maths | 2*ATAN((M(2)- Static
M(3))/2/3.25)*RD

Taper 2 Maths | 2*ATAN((M(1)- Static
M(2))/2/3.25)*RD

Straightness | Maths | M(1..3) Max-Min

Note : “* RD” at the end of the taper formula means Radian to Degree. It is to
display the angle in decimal degrees.
Note : Origin = “Maths” was called Oriii)n ="Other” before the software version 1.24

2

* Taper: tan o =
!

D= larger diameter of taper in mm
d=smaller diameter of tapered in mm
L= length of tapered part in mm

2a= full taper angle

a=angle of taper or half taper angle
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On this example we see that we have used 3 standard formula type C(x) for
calculating the 3 diameters.
Then we have used these 3 first characteristics on type M(x) formula.

- Example 2 : Flatness : Measurement of the flatness of a Hard disc drive with 12
inductive probes

Equipements required :

Step 1 — identify the 2 M-BUS modules : MB-8I on the M-BUS inputs 1 to 8, and the
MB-4l on the M-BUS inputs 9 to 12

Step 2 — Create 13 characteristics with the multi-gauging mode.
=>» Why 13 characteristics ? Because the 12 first characteristics will measure directly the
position of the 12 probes and the 13" characteristics will show the MAX-MIN of the 12 first
characteristics.

We have the possibility to display only the flatness result.
=>» The 12 first characteristics relative to the 12 probes positions must be configured as
“intermediate = YES”. It means that the characteristics is calculated but not displayed.




Probe 1 Probe | C(1) Static YES
Probe 2 Probe | C(2) Static YES
Probe 3 Probe | C(3) Static YES
Probe 4 Probe | C(4) Static YES
Probe 5 Probe | C(5) Static YES
Probe 6 Probe | C(6) Static YES
Probe 7 Probe | C(7) Static YES
Probe 8 Probe | C(8) Static YES
Probe 9 Probe | C(9) Static YES
Probe 10 Probe | C(10) Static YES
Probe 11 Probe | C(11) Static YES
Probe 12 Probe | C(12) Static YES
FLATNESS | Maths | M(1..12) | MAX-MIN NO
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- FORMULA TYPE 2 POINTS

If you choose this type of formula, this will allow you to calibrate in 2 points (with 2
masters) a characteristic.

((EW

Definition Nr. ‘ 41 » | |center distanc ‘
Characteristic

Fixtures Fixture nb. | 41 > ‘ E

Measure trigger Group | 4 |None » ‘

Preset
Classification

Script
Statistics Formula /Type | 4 |2 points 3
€ Basic ||C(2)—C(1) ‘ u Calibration I -

A button “Calibration” is then added beside the formula area.
When you press the “Calibration” button, a popup windows appear, allowing you to
input the min and max value of the masters.

NP [ [T T
Mini Maxi
+21.4985 +21.5082 E
Measu J
Classificemon
Script
Statistics Formula / Type | 4 |2 points >
c Basic HC(2)-C(1) ‘ H Calibration | v

Once the values are entered, you can press on “Preset” and follow the instructions.

SHAFT SHAFT
(W (ED
Ne | 4[4 NG| Ne | 4[4 NEl|
Mini Maxi Mini Maxi
Fixtures| 121 4985 +21.5082 Fitures| 121 4985 +21.5082
Measu J Measu J
Preset Insert MIN master Preset Insert MAX master
Classificatomn Classifivemomn
Script Script
Statistics Formula / Type | 4 |2 points » Statistics Formula / Type | 4 |2 points >
C Basic HC(Z)-CU) ‘ [ cabmion | c Basic HC(Q)_C(']) ‘ [ cdbeion |

After finishing the 2 points calibration procedure, you can input the tolerances and
master value normally like any other characteristic.




Example of application for a 2 points formula.

- Distance measurement with Air Gage

On the part below, the distance D must be measured.

For this task, we use an air gage with 2 measuring points.

The particularity of the air gage is that it has only 1 nozzle by measuring point. It is
therefore not possible to calibrate each measuring point separately, because it would
create a major positioning problem due to the absence of opposite nozzle to
compensate the positioning variations.

3 -
. - 2 - e

' .

We use therefore 2 MB-AG modules, C(1) and C(2)

The particularity is that the MB-AG modules must not be calibrated according to the
standard procedure from the MBUS menu. You must only identify them.

Then you have to follow the procedure on the previous page with the formula C(2)-
C(2) and with the master value given by the certificate.
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- Measurement on a “Ve” stand with inductive probes

When the measured part is placed on a “Ve”, with the probe mounted vertically, the
displacement of the probe is not the same than the diameter variation.
It is therefore requested to use 2 masters, min and max.




- FORMULA TYPE INPUT

| you choose this type of formula this will allow you to input a value manually.

Tolerances and master values are therefore not required and the corresponding
menu disappears. This type of formula is accessible with all the display style except
the “digital” mode

shaft

(.

Definition N[ 4[3 [ p ] [indicator \
Characteristic

Fixtures Fixture nb. nn j

I

Formula/Type |4 [INPUT [ )]
e Advanced v

diam 23
+ 22.679
Aspect
) ‘ ‘ | xp\orer
Indi(‘:ator ‘ |
— 4 3
; X
// Definition
¢ M
) Measure

diam 23 ‘ P ‘
o @5 Preset

+ 22.679 - oso0 B

Aspect ’- iS50 Start dvn

| aooE &
T T S
anan .
B D D efmmn

=

diam 23 ‘ P ‘
+ os00 IPIcEE
+ 22.679 Co
‘DZ'.>
Aspect Stait dvn
| ] 5
xp\orer
Indicator
+ 15.300
R
£
Definition
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- FORMULA TYPE GO/NOGO (ATTRIBUTE CONTROL)

If you choose this type of formula, this will allow you to make a binary and manual
selection. The fields Tolerances, master, nominal, resolution etc are not visible
anymore. This type of formula is accessible with all the display style except the
“digital” mode.

| x|
Definition Nr. ‘ 4|2 > ‘ |Aspect ‘
Characteristic

Fixtures Fixture nb. nu

Formula / Type Go/NGo u
c Advanced v

ATTRIBUTE

J/ SEARANCE

'S}
4

4
/,/ QR CODE PRESENCE

ATTRIBUTE
APPEARANCE P |
Etalonnage
NO GO -
=
QR CODE PRESENCE imon
9 -

ATTRIBUTE

APPEARANCE P
Etalonnage
NO GO u
D:(>‘
QR CODE PRESENCE inian
GO 15
EDIoratur

Statisticues

Definition

M)




For going to the next part (2/3) press on the arrow of the vertical scroll bar.

hd
)

window.

Allows moving to the
next part of this

YI¥I¥|Y¥|v |

- Second part (2/3)

Definition of the upper
tolerance of the
selected
characteristic. In
relative from the
nominal

Definition of the
master part

Definition of the
nominal characteristic
(like written of the part
drawing)

x| // /
Definition Nt 4|1 [P [DIAM 12475/ |
Characteristic / / ﬁ
Fixtures Upper tol. +‘I.OOb/ :
Master +0.000
Nominal +0.000
Lower tol. -1.000
Enable ctrl limits 4 |YES 2
IrUp_peTliEit_ ~ = T+os00 |
Cd|  Advanced bower limit _ _ _ |-0.80Q0_ _ _ __I V‘

Definition of the lower
tolerance of the
selected
characteristic. In
relative from the
nominal

Example of characteristic displayed with control limits
Demo

| | |
Demo
L 1] | | |

Demo

| Good part

| Good part with warning

| Bad part

Control limits are
warnings activated
when the value is
close to the tolerance
limits.
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- Third part (3/3)

L x

Fixtures

Static measurement
(display continuously
the probe value) or
dynamic (displays the
min, max, max-min
(TIR), average or
median value seen
from the reset of the
dynamic
measurement
memory)

Definition N 4[3 | P [H12.966
Characteristic

Resolution 4 [000.000 2
Unit 4 |mm b t

Mode A |Static 3

Filter 4 2
]

\

Resolution

Unit : mm,
inch or DMS
(degrees —
Minutes-
Seconds)

Allows to average the
probe’s refreshment
rate on the screen in
order to limit the
blinking of the last
decimals.




According to the complexity of the part being measured, it is sometime necessary to
use several fixtures to control one part.

It is therefore possible to define up to 32 fixtures by part reference. Practically it
creates several pages on the D400S. Fixture = Page.

The fixture can be either selected by pressing in the middle of the measuring screen,
or by a footswitch action, or through the 1/0, or automatically selected by a detection
of a probe motion. It this case is necessary to indicate which characteristic triggers
this fixture/page and which value must the probe have to trigger. (see chapter
6.1.2.1)

O Definition N4 [p][H12.966 J
The attribution of a fixture is defined Fimnb [«
in the menu characteristic.

Here the characteristic 3 is . [Pt |».
placed on the fixture (page) 1

O

The “Fixture” menu allows also to define which type of calibration will be set for every
fixture (page)

Choice of the calibration
mode : either Fixture,

& _ Characteristic or Group
Definition Fixture nb. 4|1 2 (advanced mode) or “char
Characteristic  Calibration mode 4 |Fixture K

”
selec

| This menu appear only if
the autoswitch is set to
“advanced”.

Trigger char. 4 |H 2.98 ‘ b,
Maxi +4.0000

Cdl  Advanced | Mini +2.0000

- Fixture, after touching the “preset” button of the measuring screen, all the
characteristic of the active page (fixture) will be preseted.

- Characteristic, after touching the “preset” button of the measuring screen, the
characteristics will be preset one by one. (can be useful for air gage principally)

- Group (available only in advanced mode), after touching the “preset” button of the
measuring screen, the characteristics will be preset group by group.
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- Char selec. It allows to select the characteristic to be preseted. After touching the
“preset” button of the measuring screen, a popup windows appear asking to select
the characteristic :

center distance

+2.090
diamet: T 2 u
diameter

It also means that for the same part, you can have some fixtures using the
“characteristic” mode and some other the “fixture” mode.

ig

The calibration can start with the following way :

- By touching the « Preset » button of the measuring screen

- By a footswitch action (menu configuration - footswitch function = PRESET)
- By a Pulse on a MB-10 input

- By a push on the MB-RC module

- By writing on a Modbus register

- Through the Profinet protocol

o

This is possible to remove the possibility for a characteristic to be preseted from the
menu characteristic > Preset enabled = no (advanced mode). This is interesting in
case of hand measuring instruments with screens like a caliper or digital indicators.




This mode allows to use all the D400S functions.
Additionally, to the functions of the basic mode, it is possible to use

- SPC Functions

- VB Script for semi-automated fixtures
- Management of calibration groups

- Calibration control

- Sorting in classes

As a standard, the D400S measures continuously. It means that the characteristic
values are refreshed continuously.
Measurements can however be triggered by 2 ways:

A - Cyclic

Part 1

Definition

Characteristic  Measure trigger 4 |cYcLiC [ 2

Fixtures 1

(MEEECRigle[f1d] Time |8 +

Calibration |

_—— | Time between 2
measures

Classification |Time base ‘ | |MIN ‘-H.

Unit of the time

Script I e o o mm -
c /- between 2 measures

This part does not
appear if the measure is
continuous

Principle : After selecting the appropriates values, return to the measuring screen.

L

You can start the record / transfer by pressing the “Measure” button MeasLre

After touching this button, it becomes green : ME&SUIE. While this button is green, it
records or transfers (depending on the configuration of the menu Configuration>M
Key Function) periodically at the indicated frequency. For stopping the process, press
again on the measure button. It becomes black again.
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B - VB script (only for expert users)

i *

Fixtu

Definition
Characteristic

res

WEEEERilele[sld Menu Visible ?
Preset
Classification
Script

Statistics

Measure trigger

4 |VBSCRIPT |p

RIG

>

Debug

RINCH

>

Cq

Basic

Important : If the option « Keyboard » -

Allows to hide the
right-hand-side button
bar of the measuring
screen. In this way, in
automated machines,
nobody can interrupt
the measurement.

The VB script mode
allows to run an
automated script that
can be written either
from the “script”
menu, or through the
D400S display
manager software.
Please refer to the §9
— PLC script for
further information.

If « Yes » is selected
the program lines
appear in the top bar,
for debug purpose.

no” has been selected, when you will

return to the measuring screen, it will not be possible to come back again simply to
the definition screen, because the “definition” button will not be displayed.
So it is recommended to use this function just at the time of the commissioning.

In case you would like to display again the menu, follow this procedure:
1 — Shut down the D400S
2 — Power the D400S on

3 — While the “Metro” logo and the indication “loading xx %” appear, press on the
Metro logo.
4 — Choose “disable VB script”




In most of the cases, before starting to measure, you must preset your D400S with a

master part.

The master value is defined on the menu PART->CHARACTERISTIC

The D400S allows to perform a simple preset but also to run a test sequence
allowing to verify if everything is in order during the preset sequence.

In all the cases, in manual mode the preset sequence starts by touching the “P”
button on the measuring screen. Depending on the configuration of the menu
PART->PRESET the instructions appears in the top of the screen in a yellow bar, as

well as on popup windows.

1 Preset 7 Fixture 1 Insert Master and press P
L

Diam 23

+ 0.000
Diam 45.1

+ 0.000
Height 45

+ 0.000

+ 1.000
- 1.000

+ 1.000
- 1.000

+ 1.000
- 1000

Explorer

ES

Definition

IMeasure

Preset
instructions

P button allowing
to start the preset
cycle. It becomes
green when the
cycle is running
and red when the
preset is not valid
anymore
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The standard parameter of the D400S is set for a simple calibration :

Cq

[ EW

Definition
Characteristic
Fixtures

Measure trigger

Preset
Classification
Script
Statistics

Basic

Timeout
Stand by (mm)
Repetition (%)

Trigger

[] +30.0

[] +1.0000
[] +5.00

‘ 4 |Manua| ‘ 3 ‘

Default settings

For starting the procedure, just press the P button on the measuring screen and a
popup window appear to confirm the cycle starting.

Then just follow the instructions in the yellow bar at the top of the screen.

In the simple case, it will be indicated to place the Master and validate by pressing

the P key.




It is then possible to control if the calibration is correct with 2 tests:

_x )

Definition

Timeout
Stand by (mm)
Measure trigger Repetition (%)

Classification

Characteristic

Fixtures

Script Trigger
Statistics

C4 Basic

+30.0

+1.0000

+5.00

‘ 4 |I\/Ianua|

2

Allows to set a limit of
time in second. If the
test is not done during
the indicated period, the
procedure is stopped.

Allows to
activate the
preset tests

If you activate 1 of the 2 options or both options, the D400S will ask you if you want
to recalibrate or only to control the existing calibration, after touching the P button.

Diam 23

Diam 45.1

0.001

+ 1.000
- 1000

Preset 7

He || Preset | H Zantrol

Cancel

uU.uUuu

- 1.000

Preset

Start dyn.

X

Definition

leasure

If you choose “Preset”, the cycle will run and the preset value will be replaced by a
new one. If you chose “Control” the preset value will not be erased, but the D400S

will test if this value has not changed.
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Here is the description of the 2 available tests :

STAND BY TEST

The stand-by test is carried out to control if the probes are in good position and in
normal operating conditions.

With this option selected, while doing the preset cycle, the D400S will compare the
probe position with and without the master and check if the difference between the 2
probes position is bigger than the stand by value.

For example if the 2 value are the same, | would mean that either the probe does not
touch the part, or either the probe is not connected, or the probe is damaged.

[

Definition

Characteristic Tin_wegut_ _______ To be able to pass

Fixtures =0 B () the test, the probes
Measure trigger Repetition (%) used on this
characteristic must
Classification move at least 1mm
Script Trigger ‘ 4 |Manua| ‘ 3 ‘
Statistics
Cc Basic ‘

Like for the simple calibration, just follow the instructions on the yellow bar.

Preset ? Fixture 1 Insert Master and press P

Diam 23

Fresst

— PR + 1nnn

Stand by test ? Fixture 1 Remove Master and press P

Diam 23
[ I . Preset

If the value of the characteristic has changed from at least the value of the field
“stand by”, the cycle ends, otherwise the characteristic value will be replaced by the
text E.PRES

Diam 23

+ 1.000

E.PRES. -




REPETITION TEST

This test aims to check the correct position of the master part as well as the correct
state of the fixture, or if no metal dust was in-between the master and the probe

during the preset sequence for example.

The master part is measured 2 times and the D400S checks if the difference between
the 2 measurements is not greater than the repetition value;

This value is a percentage (max 25%) of the tolerance interval. The repetition value is
therefore different for each characteristic.

N
Definition
Characteristic  Timeout +30.0
Fixtures Standby mm)  [v]  [+10000 _
Measure trigger :Be_pgti‘goE (:A:)_ _ _ _ _|t2.00 | t
A

To be able to pass the

Classification > T
test, the characteristic

Scn!:)t. Trigger ‘ 4 |Manual must not have a bigger
Statistics variation than 5% of the
Cq Basic tole_rance interval
defined on the menu

PART->CHARACTERIS
TIC between to
positioning of the part

Preset ? Fixture 1 Insert Master and press P

Diam 23

 tron Preset

Stand by test 7 Fixture 1 : Remave Master and press P

Diam 23 B

Preset

Repetiion test T Fisture 1 : Insert Master and press P

Diam 23 }
[ e

[ | Prezat

If the variation of the characteristic is lower than the value defined on the field
“repetition”, the cycle ends, otherwise the characteristic value will be replaced by the
text E.PRES

Diam 23

1.000

E.PRES. i
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i

If you have protected the PRESET function with a password, the preset sequence will
only be open on the Control mode. To overwrite the previous preset value, a
password will be required. The preset button is with a lock icon like on the picture
below.

Part ) COM port
Confirm password | ‘
Explorer ‘ 4 |YES ‘ 2 ‘
M - - - — - - —=—==—=- 1
# | Master ‘ 4 |YES ‘ | 3 ‘I
Configurati{| Statistics ‘ 4 |NO ‘ 3 ‘ Measure

Char 1

+1.000

+0.000

Preset

']
| Preset - & | I|| Control | | Cancel
| I 1

Definitiol

IMeasure




You can define a calibration validity.

It is recommended to calibrate frequently in order to limit the influence of the
temperature, pressure (air gage) etc. on the measurement.

Once you register a duration or a part number on the menu PART-> PRESET, and
after having calibrated, the PRESET button will become red and the message
‘PRESET ERROR” appear instead of the characteristic values. The situation returns
normal after a new calibration.

If you define a number of part, you must activate the “MEM” function either for the
footswitch or the M button. The “MEM” function will save the parts and also count
them.

(W
Definition | Inthis case the
Characteristic ~ Timeout +30.0 calibration will be
Fitures  Stand by (mm) +1.0000 required after either
Measure trigger Repetition (%) +5.00 .
___________ 15min or 30 parts
Classification |
Script ITrigger 4 u
Statistics IEalib. period (hh:mm|0 l
c Basic i arts nb. 30

ring = =T

L

DIAM 12.425 r—=—=—=)
| ‘ H ‘I E.PRES. | li=
I

|
1| cooreee When the calibration is
B not valid anymore, the

|Cha‘r2 ‘ | : T ¢ < message E.PRES.
| : / | appears.
|Char3 ‘ T coppes, 1o | It is therefore required to

start the Preset cycle
again by touching the P
(M} button.
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The D400S offers the possibility to sort one of the characteristic by dimensional

classes.

For using this functionality, you must enter the number of classes (up to 16) and on
which characteristic the sorting will be done.

If you want to use N classes, you must define
- the upper limits of the classes 1 to N (decreasing values from 1 to N)
- the lower limit of the class ‘N’,
- a name for each class.

In this case, the class (number and name) will be displayed together with the value.
The class is also available on the output of the 10 modules.

&

Definition
Characteristic
Fixtures

Class nb

IChar. 1o class.

Measure trigger |

KIC

K|

Number of classes (up
to 16)

Choice of the
characteristic to classify

Number of the class
configured below

Preset IChar. number ‘ 4 |‘I M_:
Cissicaton | '
Script :Mini -1.0000 :
Statistics IMaxi -0.6667 |
“  Basic  !Name Classi01 l
7 ~

This part does not
appears if the number of
classis 1

_/

Upper and lower limit of
the class

Name of the class wich
will appear in the top bar
of the measuring screen.




M-BUS

After clicking on this button, the below window appears.

E
M-Bus input ‘ 41
Module # Channel |Free
Value
3 N
Configurati Measure

This window allows identifying a M-Bus module for probes connection and displays
the probe value for checking his state or adjusting its position on the fixture.

Digital probes and M-Bus modules are connected on a Bus. It is therefore necessary
to identify them. The identification procedure is described on the chapter 4.3
« installation of M-Bus modules ».
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Clock

This menu allows to see and change the time and date.
Just touch the time or date and input the new value on the keyboard.

Part 16100 : 13

1710117120

A

Configuration Explorer Keylock Measure




This section allows configuring the communication settings of your D400S.

From the Hardware version 4, the D400S is fitted with a standard D-SUB9 COM port,

From the hardware version 4, the D400S is delivered with a 2m USB A-B cable
allowing to communicate using the virtual COM port.

i

Using the Virtual COM port requires to install the VCP driver from FTDI chips.
It is available either from the Metro website (support - software & drivers : password
= metro)

Or from the FTDI website : https://ftdichip.com/drivers/vcp-drivers/

The menu allows then to configure both the D-SUB9 and the USB virtual com port.
Both can be used simultanesouly.

o

The Profinet protocol (requiring the optional MOD-PN module) works only with the D-
SUB9 connector.
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Select the COM port you
want to configure : COM
PORT (D-SUB9 or the

Virtual com port on USB)

RS232 parameters

TES

4|com port | V\/

:rS_pe_ed _______ \_4 |_96_00_ — _b\—:

:Parity 4 [noNE D \:

:Data bits KIE ) \:

i .| CUSRR X
Cc Protocole 4 |asci+ )| /
|

Choice of the communication
protocol on the RS232

- ASCII

- ASCII +

- MODBUS RTU

- DMX16 (Mitutoyo)

- Mux-AM

- SPC400

- Ellisetting

- Profinet

Scroll Bar appears only when
the Profinet module is
connected.




4 ASCII protocols are available. Below is an example of result of the data
transmission for each protocol. For the following example 4 characteristics on 1
fixture are programmed.

ASCII
+0.5850000, +0. 5900000, +0 . 5860000, +08 . 5860000, <CR>

DMX 16

01 MW +0.5850000<CR><LF>
02 MW +0.5900000<CR><LF>
03 MW +0.5860000<CR><LF>
04 MW +0.5860000<CR><LF>

ASCIl+

PART=SHAFT, FIXTURE=1, FIXTURE_STATE=GO<CR>

CH[1]:Char 1=+0.585000,STATE=GO,LTL=-1.000000,NOM=+0.000000,UTL=+1.000000, <CR>
CH[2]:Char 2=+0.590000,STATE=GO,LTL=-1.000000,NOM=+0.000000,UTL=+1.000000, <CR>
CH[3]:Char 3=+0.586000,STATE=GO,LTL=-1.000000,NOM=+0.000000,UTL=+1.000000, <CR>
CH[4]:Char 4=+0.586000,STATE=GO,LTL=-1.000000,NOM=+0.000000,UTL=+1.000000,<CR>
DATE=21/02/05,TIME=18:02:04<CR><LF>

Ellisetting

Ve1l: mm +00000 . 585000<CR><LF>
Ve2: mm +00000 . 590000<CR><LF>
Ve3: mm +00000 . 586000<CR><LF>

Vo4: mm +00000.586000<CR><LF>
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Configuration

After clicking on this button, the below window appears.
This window allows configuring the general settings of your D400S.

It is divided in 2 pages.

S

Language

Configurs

Status bar

Bargraph type

selection

Language 4 |English

4 [NO

4 |[LEFT

QR-Code Fyhction | 4 Configwatjon

v v v v

lesure

Allows to change the title bar
in green or red if the
characteristics of a fixtures
are good or not. (important
when used with I/O = Part

state)

Fixture OK :
T
| (T ST . 0.6575 == |m

Fixture not OK :

e s

Bargraph type in multi
gauging mode. :

Left :

Haenr 2

Center :

Hauteur 1

L1 | N
Cursor:

S S ] |

You can connect a QR-code
reader in order either to
configure the device (you
need to encode RS232-ascii
commands on the QR Code)
or to input values.

| T O . 10.8637 1




This page allows to define the function of the M-Measure button of the measuring
screen and the footswitches.

o

Since the hardware V4 the D400S is fitted with 2 footswitch connectors

i x | Select the M button
‘{ M Key Function » 4
kesire
Function 4 |MEM 2
or footswitch and
Function 4 |TRANSFER | ) configure the functions
Function 4 INONE 2
2% A
# Send to 4 |RS232 2
Configurd| Transfer NOGO ? | 4 |[NO P |« |easure

Up to 3 functions can be done with 1 action.

The action consists of either touching the M Button of the measuring screen or using
the footswitches.

The functions will be done one after each other.

i

If this is not convenient, you can also use the MB-RC module which has 4
independent programmable buttons.

Here is the list of available function and their description :
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Tilte Description Parameter
NONE No function is programmed
DYN MEAS Start a dynamic measurement
(max-min etc)
Fixture Display the next fixture (page)
TRANSFER Transfer the displayed value(s) to | Choice between

the USB stick, to RS232 or
computer through the USB
keyboard function

- RS232

- Keyboard
- USB stick
- MB-NET

- Go to the “data export”
chapter for further information

You can also choose not to
transfer the part outside the
tolerance interval (transfer
NOGO = YES)

X-Fer + Popup

If at least 1 user field has been
configured from the menu
part->statistic, then a pop will
appear asking to fill the field
before transferring the date.

APPEARANCE ‘ ‘
Etalornate

i

]
| fircm
i !‘

[batch 14 -

Annuler hOK !

NO GO
53 0D PRESENCE

Numero de lot

Dennitor
|

Choice between
- RS232

- Keyboard

- USB stick

- MB-NET

- Go to the “data export”
chapter for further information

You can also choose not to
transfer the part outside the
tolerance interval (transfer
NOGO = YES)

PRESET

Calibrate the characteristics of
the active fixture in function of the
calibration mode defined in the
menu PART-FIXTURE

PRES ALL

Calibrate all the characteristics of
the active fixture not depending of
the calibration mode defined in
the menu PART-FIXTURE

MEM

Save the displayed measurement
on the D400S memory (limited to
about 1000 parts by part
reference).

SCREENSHOT

Generate a BMP file on the USB
stick (screenshot)




CORRECTOR

Displays the gap between the
nominal value and the measured
values multiplied by a factor
which appears in the menu
PART-CHARACTERISTIC when
this function is selected.

When this function is activated
the values are written in red.

Example:
Nominal value = 8.00mm

Measured value = 8.02mm
Corrector = 0.5

When this function is activated,
the displayed value becomes:
0.010 (8.02-8.00)*0.5

If you choose this function, only
1 function is available. The 2
other choices become
unavailable.
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€
Explorer

The explorer allows selecting the active part reference, and create/erase/copy/paste
other.

g

Another “Explorer” icon is on the measuring screen. It is only used to select the active
part, not to create or erase others.

Up to 128 part references can be stored on the D400S.

0

The name of the Part must be defined from the menu Part-> Definition

For selecting a part, just select it on the list and validate by touching the button

000 : Part 1 \
001 : Part 2 Select the part reference

002 : Part 3 by clicking on its name

‘/\0041\
L 005 : Validate the part
# 006 : reference selection and
\ 4 007 - quit the windows

Configuration EXPIOTET IREYIOCK Measure




It is possible to copy/paste and delete a part reference.

Procedure :

- Click during 2s on a part reference nhame and a menu with the available option will
appear.

- For copying a part reference, select “copy”,

- Click on an empty place, then click on “paste”

Example : Copying a part reference :

1 — Click 2 s on the part reference « part 3 », then on « copy ».

I

Part

000 : Part1
[Cony Mpaste ] oot |
4

3 — The new part reference has been created with the same name (it takes about 4 s
to operates)

P

Part

For changing the name, go the part->definition menu
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Procedure :

- Touch the part reference name for about 2s and a menu will appear
- Press on « DEL »

rnna

0

This functionality works only between 2 D400S having exactly the same firmware
version

i

This function is available only if a USB stick is plugged.

Export Procedure

- Connect a USB stick (check if it has been detected with the presence of the USB

icon of the top bar)

- Touch the part reference name for about 2s and a menu will appear

- Touch the « Export » button

rnna

A file « part-ref.g » will be created on the directory D400S_Part




Import Procedure :

- Connect a USB stick (check if it has been detected with the presence of the USB

icon of the top bar)

- Touch the part reference name for about 2s and a menu will appear

- Touch the « Import » button

- A window with the list of the available parts on the USB stick appears :

ring
Y 1_ring.g
COIIIIHUIGLIUII CXpIorarcur— vETTUUTITE! g WIesur =

- Select a part and validate by touching the button

v
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Keylock

After clicking on this button, the below window appears.
This screen allows to lock by password some functions of the D400S.

ATTRIEUTE

(S

Active or not the locking

When the locking is activated, a lock appears on the title bar.

Protection 4 [NO
New password m
i _——| Choice and confirmation
Part STl [PEEETele of the password (original
Explorer ‘ NO } password is 0000)
l__ ________ = —
I
# Master : 4 |NO b )
I
# Statistics | ¢ [nO » |
I
- I
Configurati{| Fbdure : {|NO ¥ | iMeasure
I
|
—————————— _‘\___
L

Define which functions
are locked by password.

o

If you forgot the password, a “master password” is available.
It consists of “74+the 2 last figures of the firmware version”.

Example for the version 2.00 , the master password will be 7400 , for the firmware

2.12, the password will be 7412




Measure

This button allows to reach the measuring screen.

Please read the chapter 7 for the presentation of the measuring screen.
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The D400S starts on this screen.
The measuring screen allows seeing the characteristics of the part that has to be
controlled and allows accessing to the statistic functions.

The measuring screen is divided in 3 parts

Space for the statistic

/ Upper part. button (advanced mode)

DIA12.5
N + 0.457
DIA 25.21
B - s o
DIA 25.90
N + 0.457
DIA 26.125

N L 0.457

= e e e e e e e e e e e —

Characteristics or Menu. See chapter 7.3
statistic display :

- Bargraphs

- Needle

- Numerical values
- Statistics

Eta

IonnaeI




The D400S has 4 display style. 2 multi-gauging and 2 simple.
(the multi-gauging styles allow to display several characteristics on the same screen)

The selection of the display style is done on the menu PART-DEFINITION

Display type
= 0 ] 0] ]
EEEEEE; o000 s M;
= 5 = 5 5 1+ 0.0000 5
hultiple Analog Digital Live SPC

O

When you change the display type, the configuration of the part could be modified.
For example, if you configure a part using the Multiple style with 8 characteristics in 1
fixture (page) and if you switch the Analog type, this will create 8 fixtures (pages)

o

Before changing the display type a confirmation message appear

o~

iZhange the display mode 7

| ves | |_no_ |

g

If you want to use the ‘LIVE SPC’ mode, a window appears asking you to choose
between 2 types of statistic (Machine or SPC). The SPC records the parts by batch.

Activate the statistic mode

|| Machine | || =po |

Moreover, the activation of this display type will active the advanced mode of the Part
menu.
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This mode allows to display from 1 to 32 characteristics on 1 screen.
The characteristics are represented with a coloured horizontal bargraph in function of
the tolerance limits that are configured on the menu PART-CHARACRTERISTIC

The bargraph’s size changes according to the characteristics number:

From 1 to 4 characteristics :
From 9 to 16 characteristics:

i *
+ .
.

Hauteur 1
- 0.0002 '

-

Char 2

g
g

- 0.0002 ‘i

]

Hauteur 2

+ 0.0000 ‘i

Char 4

£

+ 0.0000 ‘i

g
H

<]

a

From 17 to 32 characteristics :

FEE A

o =]
=} =]
=1 =1
5} =]
a2

R

CEEOD

g
H

a




Bargraphe construction :

DIAM 12.54

Position of the upper
tolerance

+ 12.546

\

+ o.nso/

- 0.050

Characteristic
tolerances

Position of the
nominal value

Measured value

WHen the value goes over or below the tolerance limits, the bargraph becomes red.

DIAM 12.54

+ 12.599

+ 0050
- 00s0

If you use Contorl limits (warnings - menu PART->CHARACTERISTIC) the bargraph

will become Yellow.

DIAM 12.54

+ 12.586

Page 111

+ 0050
- 0050
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o

From the configuration menu, you can also change the style of the horizontal
bargraph :

(.

—
= anguage [ A[Frgin  [p| &
E| setusbar 40 b
Partlf == == == = o am mm = - - M port
Bargraph type CENTER u | P
/—# QR-Code Function Configuration n

Configur: w |Easure

Cursor : (the bargraph is completely GREEN, YELLOW or RED, and the position of
the characteristic is represented by a white vertical bar).
DIAM 12 .54

+ 12.536 o=

Centre : the origin of the bargraph is on the middle

DIA12.5
+ 0.462
Left : the origin of the bargraph is on the left
DIA 125
+ 0.457 =
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With this mode, only one characteristic is displayed on the screen and its position is
represented by a needle.

Particular functions are then available on the left hand side menu. See next page for
details.

ol + Jabs[1Jmm)

Calibration

Reset dyn.

| en’Extr

+ 0.000

MName Lower tol. Upper tal.
Height 1 -1.0000 \ +1.0000

i \ initin
| N
}\ Y\ M)

\ Measure
Name of the — | Tolerances
characteristic values
Access to the Colored indicator. GO /
functions of the char. NOGO

By char. Mode. See
next page for details.
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Relative or absolute mode. Allows to
create a reference at a certain
position.

Allows to invert the measuring
direction

Set at O the displayed value.

For changing the needle indicator
scale.

Allows to access temporarily to dynamic measurement
modes.

Each push of button allows to select either max, min, max-
S min (TIR), or average. The mode is indicated on a red
Dynamique background bar in the bottom of the screen.

Preset

-1.0000 +1.0000

+ 0.384

MName Lower tol Upper tal i '
DIA125 -1.0000 +1.0000 ‘&

vnamlc DDD eflﬂltln
Stop

Ml-1mini

Weasure

Allows freezing temporarily the —

measurement. When active, the “

background colour changes to red. . _
Stop
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This display mode allows displaying one or several characteristics at the same time.
The tolerances will not be displayed or taken into account.

‘ Mlax ‘

‘

Mlaxi-rmini

[
‘ uuuuuu

edian

‘ -

oste

DIA 2590

+

+0.000

0.002

DIA 26.125

+

+0.000

0.002

Definitio

hesure

Each characteristic is displayed on a box that contains the following information:

Name of the
characteristic

Height 1

-+

+0.000

0.000_

Calibration
/Preset value

Standard box

Value of the
characteristic

Up to 12 characteristics can be displayed on the same screen and up to 32
characteristics in total, shared out on different fixtures (max 32 fixtures)

If several characteristics are displayed simultaneously, it is possible to make dynamic
measurement (min, max ...) on only 1 selected characteristic. For doing this it is
necessary to select the characteristic by clicking on its box. The selected box has a
green bar on its upper part.
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Example :
1 — the characteristic 1 is selted.

Median

3 — The following functions are then available for the characteristic number 2

—
]
—

See chapter 7.2.3.2 for further details.

Page 116
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It is possible to add a blue button for saving measurement points (up to 256), and
using them for dynamic functions.

For having this button on a characteristic box, you need to activate the “advanced
mode” of the PART menu and you have to select “yes” on the menu Part->
- SAVE key

characteristic

Cq

| x|

Definition N 4|1 [p | [DIA125 |
Characteristic
Fixtures Resolution 4Joo0.000 p | |a
Measure trigger Unit 4 |mm b
Preset Mode 4 |Static 2
Classification  Filter 4 2
Script Preset enabled | 4 |YES 2
Statistics Visible 4 |YES 2

Basic  SAVEKey ___ _ A[vEs _ i

This section is

available only

in the display
mode “None”

Each time you will click on the blue area, the saved value counter will increment.
Then you can select a function on the left hand side menu.

Height 1

Memorisation button

+0.000

Box with the « memorisation » button

Page 117

Number of
saved values
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Example:
2 measurements are made and saved.

Saved value 1 = 0.000 mm
Saved value 2 = 4.000 mm

After saving the 2" value, press on the “mini” button.
The minimal value between the 2 saved value appears in the box.
E i

Height 1 +0.000

hedian

For restarting, click on the “clear” button, and the counter value will restart.
For de-selecting a mode, click again on it or select another one.
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Height 1 +0.000

+ 0.000

Diamester 1 +2 000

+ 15.071

Height 2 +0.000

+ 0.000

Diamster 2 +0.000

+ 0.000

Dynamic measurement modes. The active mode become red.
For de-selecting a mode, click again on it or select another
one.

Press here to start a
dynamic measurement.
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P

reset
. InterExter
DlA 2521 +0.000
‘ 2 +0.000
Masd-rmini + 0.002
Median DI 26.125 +0.000 Definition
+ 0.002 M
i){ture
Change the active fixture
Change the measurement -
direction
Set at zero (0) the -
measurement
Preset the active
characteristic
Height 1
J Click here to change the
calibration / preset value

Click here to change the
characteristic’s name

Page 120



This display mode allows to show 1 characteristic with a horizontal bargraph et a
curve showing the last records simultaneously.

This display mode is linked to the Statistics, once you activate it, the D400S will ask
which type of statistic you want to activate : SPC (with batch) or Machine.

Furthermore, choosing this display type will automatically activate the advanced
mode.

Id

Definition Part reference |shaft ‘

Characteristic

Fixtures ' o =g }‘
Measure trigger F||  activate the statistic mode 1 ’ ‘ t
Preset
Classification
Script Display type
Statistics T o

Cq Basic ‘ hlLltiple: Ar:;\:oq Digital :\iéguc

After selecting this mode, a new menu appears allowing you to choose the number of
points on the graph, from 10 to 100.

test

.

Part reference |test
Characteristic
Fixtures Char. quantity 4|4
Measure trigger Fixtures qty. 4|4
Preset Auto switch 4 |No
Classification  Points nbr 24
Script Display type
Statistics E=iEd fod f

Cq Basic ‘ _M:u;nplei gy Digid | Lashe

For being able to record measurements and get curves you must configure the
Configuration menu (M Key or footswitch) with the function: MEM

Each action on the M key or on the footswitch will add a point on the curve. The other
statistic functions remain available.
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Measuring screen with the SPC statistics
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_alibration

B

Feset dyn.

tati St c5

k.
Definition

Measure

Before starting to measure, you must preset the
D400S. Place a master part below your probe and
press this button. If you have selected the calibration
control mode, the control test will be asked right after
the calibration.

Start the dynamic measurement (Mini, Maxi, Maxi-
Mini (TIR), Average, Median)

Allows to display the explorer and to select another
part reference (for erasing, copying or creating a
part reference, go to the explorer of the icon
desktop)

Allows accessing to the statistic functions, see
chapter 9. This buton is only visible is you have
activated the statistics on the menu PART
(advanced mode)

Access to the icon desktop for the device and part
configuration.

User button (from the MENU CONFIGURATION)
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The D400S allows to save and/or export the measurement data.
Several possibilities:

This method is the simplest to carry out.
No driver or specific software is required.

Connect the D400S on the USB device connector onto your computer with a standard
USB-A / USB-B cable.

uses'
Plug
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Go to the configuration Windows from the icon Desktop :

[

>

‘ 4 |M Key Function

Function

()

Part

M port

Function

Configuration
Function 4
Then select :
- Function 1 : « Transfert »
- Transfert : Keyboard

Send to 4

2%
al|a
> ] [~

Configurd| Transfer NOGO ? asure

Close this window and come back to the measuring screen. The D400S is ready to
transfer.

Open an Excel sheet, or any other spreadsheet software.
Position your computer’s cursor where you want to have the data.

Press on the “Measure” button of the measuring screen or press on the footswitch.

The measurement(s) will appear in your computer, in column:

[§ - H icti ?T H - O X
@ H S Characteristic1 |  °
ACCUEIL INSERTI M EES REVISIOM AFFICHAS »
o Y _ ) . L.
0o Al |= % Characteristic 2 #
gy - ¥ .
Coller Police Alignemgnt MNombre L:‘ == Folition
- # Styles de cellules
T & Y . .
Presse-papiers T S{yle CharaCte“StIC 3 S
B11 - fr v
A C D E G -
1
2 1,045 1,306 1,633
3 1,068 1,335 1,669
4 1,091 1,364 1,705
5 1,114 1,393 1,741
[ 1,137 1,421 1,777
7 1,160 1,450 1,813
8 1,183 1,479 1,848
k] 1,206 1,508 1,884
10 1,225 1,536 1,920
11 | |
-
12
Feuill () [ 3
PRET H M -——+ 100%

Note : Excel allows easily to convert columns to rows, if you would prefer to have it in

row. Procedure :

- Select the values.
- Copy the values.

- Position your cursor on a cell.

- Past the values. After pasting the value a menu appear close to the cursor

- Click on the

e

"+

=" icon
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1,068 1,335 1,669
1091 1364 1,705
114 1393 1,741
1137 1421 1777
1,183 1473, 1,848
1206 1508 1,884
1,229, 1,536 1,920
[Ricon~
Coller
Feuill ® ‘['J ‘}‘ ?;g ‘5‘
destination et appuyez sur ENTREE ou dique... pi ‘;ﬁ EB *

Co“e' de‘: senknceer
Transposer (T)

o
. 7 | o1
123 23 423 b
Zc
Autres options de collage
: =
2 oo L& I
[wa = v Sheiprud - Faiel T om a x|
m MOEL | BERTIOH  WEDINRAGE  FOPWUGE  DORKEES  FOQSON  AFDCMALE Cawarion
i X e BTy = hnln‘r:u- . F..r.-.a..m..-._.u.a-.,..- 1r-|.:-...- Eofre
et T . B O % me [GFntetis man foera dotsbboes - 5 Sapprer - [T M-
o BrAC T A e B WS [ T B Foavas #e
|Fense-pagaen & Pobir . Mgeoment G Nmr ple Cobwic [rre. a |
11 1 3 -
4 [ c o § F i B I ] K
1
] i 10, L 1.
] ! L L 155
L) ' 1 1358 1.y
-1 : 1,104 1,%0 1M
& 1,657 1421 1,77
T i L 18 1418
[ ! Lumy 1am 12
[ 1,204 1,500 1,84
o I B -+ NN T, - |
11
11 1040 108 1 1114 L7 L L8 120 L1z
13 1304 11m 13 1.0 1421 148 147 1,508 108
W 1,453 1,50 1L 1,1 1 1A 185 1,38 Lam| #|
15

From the configuration windows, if you select “ function 2 : MEM”, the same data will
be also stored on the D400S Memory (see chap 9)

You have the possibility to choose for each characteristic if you want to transfer it or
not. It must be defined from the menu: PART-> Characteristic> Transfer = Yes or No
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When a USB stick is inserted on the D400S, 2 folders are created :

M400_Part
M400_Statistic

D400S_Part : On this folder you will find a copy of the part reference if you have
copied it from the Explorer menu. (*.g “files )

D400S_Statistics : In this folder you will find the CSV files generated when you
decided to export the measurement from the internal memory of the D400S to the
USB Stick

_USB STICK Root : At the root of the USB stick, you will find the CSV files if you
choose to export directly to the USB stick without passing by the internal memory of
the D400S (configuration>export->USB Stick), and also the screenshot.

MA00_Part
MA00_Statistic
E@ demo_batchl.csv
E@ dermno_batch2.csv
E| IMG_20210201134911.bmp
& IMG_20210201155034.brmp

It is possible to save the measurements directly on a USB stick. So you are not
limited with the D400S memory, but by the capacity of the USB stick.

0,

It is recommended to use an empty USB Stick. A USB Stick full of files would slow the
recognition process an even prevent the system to recognize it.

O

The D400S does not recognize the USB Stick with partitions

o

The D400S is compatible with USB stick formatted with the FAT-32 or FAT-16.

Connect your USB stick on the USB host connector.
A USB logo will appear in the information bar, confirming that your UBS stick has
correctly been installed.
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Then configure the Configuration menu the following way :

- Function (M Key or footswitch): « Transfer »
- Transfert : USB

The USB logo appears
when the USB stick has
been detected.

Close this window and come back to the measuring screen. The D400S is ready to

save the measurement on the USB stick.

Press on the “M” button of the measuring screen or press on the footswitch.

A CSV file will be created (part-reference.CSV) on the USB stick:

shaft
Cote ™= == == === ==
Postes Nombre de cotes 4|6 »
Nombre de postes | 4 |2 >
Changement auto | 4 |Basique »

Type d'affichage

=] [=] =

XE

shaft.csv

Avance

Each time you press the M key or the footswitch, a new line will be added on the file.

The M key becomes briefly green when the transfer is done.

o

From the configuration window, if you select function 2 = MEM, the same values will
be saved at the same time on the D400S memory giving access to the SPC functions.

g

If you have entered a batch number from the menu PART-STATISTIC (advanced

mode) the name of the CSV file will be batchnumber.csv”.

The standard CSV File has the following format :

Characteristic 1 2 3 4
Name DIA 12.5 DIA 25.21 |DIA 14.56 |DIA 26.125
Upper tol. 0.05 0.05 0.02 0.08
Nominal 12.5 25.21 14.56 26.125
Lower tol. -0.05 -0.05 -0.05 -0.08
Measure 12.539 25.215 14.56 26.124 08:30:45 | 23/01/2020 | GO
Measure 12.543 25.211 14.561 26.125 08:30:49 | 23/01/2020 | GO
Measure 12.546 25.208 14.562 26.126 08:30:52 | 23/01/2020 | GO
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Measure 12.614 25.14 14.579 26.151 08:30:58 | 23/01/2020 | NG
Measure 12.547 25.207 14.562 26.127 08:30:59|23/01/2020 | GO
Measure 12.544 25.21 14.561 26.125 08:31:0023/01/2020 | GO
Measure 12.535 25.219 14.559 26.122 08:31:02 | 23/01/2020 | GO

Note : A *.csv "Comma-separated value®, file stores tabular data (numbers and text) in plain
text. Each line of the file is a data record. Each record consists of one or more fields, separated by
commas ( by a semicolon “; “ on the D400S).

This file can be opened easily on Excel or any other spreadsheet software.

On Excel, open the file, select the values (all the values are be on the same cell), then chose
Data—>Convert. On the window select “delimited”, and “; “ as a separator.
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It is possible to input up to 6 configurable fields to complete the CSV file.

[(EN
Definition Statistics
Characteristic

Fixtures User Fields

Measure trigger

Preset ~
Classification  Configuration
Script »

c Basic

Field Data InputValue

|Batch number ‘ | |
|Machining operation ‘ :-|j_ _|t;nin_g D _||
|Machine name ‘ 1] Tornos1234 !

C% Basic

On the above screenshot, Only the batch number has to be input by the user during
the measurement. The 2 next fields (Machining operation and Machine Name) have

been configured to be fixed. It means that the information will be included on the CSV
file but the user cannot modify it.

sh

H Stoqrm

Batch number

{| Machining operationturning I

Machine name I'I'ornos‘1234 | J
e e
S
W
Q‘SU\[ efmmn

B Fixture 1 @
Observation

Input screen from the measuring screen.

IMeasure
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Depending if the statistics are activated or not, there are 2 possibilities:

Classification
Script

Cq Basic

Configuration

L x|
Definition Statistics [ [Nostats. [P
Characteristic
Fixtures Batch humber ‘ 4 |‘I file / ref. ‘ 2 ‘
Measure trigger L
Preset Field ‘ 4 |3 ‘ | 3 ‘

2 possibilities :

- 1 file / ref : Each time you will change the number from the measuring screen, a
new file will be created, and the file name will be :
Partreference_batchnumber.CSV

- Single file : In that case, the CSV file name will be the same as in the general case

= partreference.CSV, but a new column is added including the batch number.

The file is like the Following :

Characteristic 1 2 3
Name DIA12.5 DIA 25.21 |DIA 14.56
Upper tol. 0.05 0.05 0.02
Nominal 12.5 25.21 14.56
Lower tol. -0.05 -0.05 -0.05
Measure 12.539 25.215 14.56 08:30:45 | 23/01/2020 | GO Batchl
Measure 12.543 25.211 14.561 08:30:49 | 23/01/2020 | GO Batchl
Measure 12.546 25.208 14.562 08:30:52 | 23/01/2020 | GO Batch2
Measure 12.614 25.14 14.579 08:30:58 | 23/01/2020 | NG Batch2
Measure 12.547 25.207 14.562 08:30:59 | 23/01/2020 | GO Batch2
Measure 12.544 25.21 14.561 08:31:00|23/01/2020 | GO Batch2
Measure 12.535 25.219 14.559 08:31:02 | 23/01/2020 | GO Batch3

You can input the batch number from the measuring screen.
After having activated the batch number option (but without the statistics activated), a

new icon appears :

After activating the additional fields (but statistics deactivated) an additional icon

appears.
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DIA 12.5 ‘E‘
+ 12.539 N
DIA 25.21 S
+ 25.215 ‘&‘
Expl
DIA 14.56 1
+ 14.560 ,
DIA 26.125 ‘8‘
+ 26.124 pefinion

Batch number

F{| Machining operation turning

Machine name Tornos1234

K

Definition

Measure

B Fixture 1

Obsenation

i

The batch number can also be input using a USB QR code
reader (or barcode).

In that case, you should configure the following
CONFIGURATION > QR CODE FUNCTION = Data Input

The QR code reader must be configured as a USB
Keyboard. You can also purchase a configured reader at
Metro, ref ACS-AFF-003.

i

You can configure a footswitch to open the popup with the additional fields by
configuring the footswitch (or M key) function as : Xfer+popup
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You can input the batch number and other user fields from the statistic screen, that
can be reached by touching the “Statistic” icon from the measuring screen.

T
DIA 12.5 E‘
1.000 P t
+ 1.195 . e
-
DIA 12.7 statt
. 0.120 =
DIA 24.53 comma? R
+ 0.179 P

B DIA 12.5: 1/3 @ ‘M|

| Batch number

P4| Machining operation turning

Machine name Tornos1234

Fixture 1 @
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0

You can export the measurement memorized on the D400S to a USB stick. If the
option « user fields » has been activated and no batch number was input, the D400S
will ask you to input it before saving the file.

ring
([
Definition Statistiques 4 |Machine »
Cote
Postes u

Gestion de ref. n
Fonctionnement 7

1 fichier / ref.
_ ) W&
Export USE.
Classes — &
Automatismes | ETfacer les mesur/es{»? 2

£

Etalonnage

Statistiques

Basique

From the menu Part-> Statistic

ring

I
<1
bl
Iy
3

(]

2
|
g

Results

=

OF  obsenvation

i} |

Part reference ting
Batch number b1
Upper tol +1.000
Norminal +0.000
Lower tol ~1.000
Average +1.902355
Standart deviation +3.639216
Maxi +10525
Mini 0702
Range +11.227
Cm +0.092
Crmk -0.083
Parts number 45
Out of tolerances 13
B DIA125:1/3 @

Measure

From the Statistic screen—> Result

See next chapter
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The MB-NET module allows to connect
a Metro display on the network of the
company.

The system consists on a package
including the module itself (hardware) +
a Service-type software.

Once the system is installed and
configured, measuring files can be
generated from the Metro displays and
placed on a defined folder on the
network.

It allows also to program the Metro
displays from a remote place.

Measuring tools s Metro Displays <= MB-NET Gmemmemssssssssssssssssssss) Server

- Printer

Data Server |
Service

e ]
y .
1 = R oo B { - File Viewer
i . | , " - SPC software
. : : : " 38 = " - ERP
I s e
.

Configuration
Software

pispla¥ _E
col\ﬁg‘“a‘t‘o“ '

E{EMetro

www.metro-fr.com

o

The MB-NET system operates as a client-server system.

The measurement and related information are sent from the D400S to the MB-NET
through the M-BUS RS485 protocol and then from the MB-NET to the server on a
TCP frame.

The MB-NET is TCP-Client
The “Metro Data Server” Service software is the TCP-Server.
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The IP configuration of the MB-NET is done on the D400S interface, through the
MBUS menu :

| M-Bus input 41 > o)

N\

= Module # Channel |MB-NET 4 &

Part 1P adress [92168001100 || " Po"
Subnetmask  [255.255.255.000

Gateway [192.168.001.001 n

Configuratit| Server [@ 168.001.002 : ’4001 Measure

The “Metro Data Server” Service software listen the connected clients (MB-NET and
therefore the Metro displays) on a TCP Port. As a standard, the port 4001 is used but
another port can be defined on a XML file located on the root of the private folder.

The “Metro Data Server” Service software must have the Network rights to access to
the private and public folders.

The advantage of the service software is that it can run outside a user session on the
server, with an auto launch.

The communication between the MB-NET and the Server is secured :
- Retry in case of communication failure
- Integrity check of the frames through a CRC check
- If the server is not in operation, the MB-NET will inform the D400S and a message will
appear on the D400S screen on a popup window.

Each MB-NET (and therefore each Metro display) connected will create a private
folder in which the log files will be placed.

At a defined frequency: number of parts or time (defined on the XML configuration
file), the “Metro Data Server” Service software will copy the log file into a public folder.
Eventually during this copy the “Metro Data Server” Service software can use a plugin
(placed on the public folder) that can convert the log file into a custom file. Example
XML, CSV, XLS, or other to be defined with Metro. Thanks to this possibility it is
therefore possible to generate files adapted to the customer’s environment and
software.

Once the files are on the Public folder, it is accessible by the users or by a SPC
software or ERP.

On the other direction, it is also possible to place a *.GM4 file (D400S configuration
file) on the public folder, and then the related D400S can be programmed.

The *.GM4 file can either be complete (full configuration except the MBUS
configuration) or incomplete (example only the tolerances or master values),
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The *.GM4 file is generated by another software from Metro : “Metro display
Manager”. But it can also be generated by another software in order to be fully
integrated on the customer’s environment. Please contact Metro for further
information.

Public » MetroDataServer

DataConverters
PrivateFolder
PublicFolder

Confiqurationxml

Screen shot of the content of the public folder

Services -~ o X
Fichier Action Affichage
= = 3 7] |numn
Services (local) I Services {local)
MetroDataServer Nom Description A

€3 MetroDataServer Metro measuring instruments data collection service
Arréter le service

Py S Mettre 3 jour le service Orc. Geére les mises 3 jour Windows, Si cette fonctionnalité est arrétée, vos appareils ne pourront pas télécharger ni installer
€ serice .

&) Microsoft App-V Client Manages App-V users and virtual applications

Screen shot of the Metro Data Server in the service list.

ml version="1.

C:\Users\Public\Documents\MetroDataServer\PublicFolder

True
True

C:\Users\Public\Documents\MetroDataServer\DataConverters
Customer

XML configuration file

A B C D E F G H | J K
1 |PART=Conrod_1547 |Field 0:Workshop=WS_474|Field 1:Machine=451784_D0 Field 2:Product=457.54.484 |Field 3:Inspection=Grinding |01=-00002.153000 (02=-00002.174000 |03=-00002.176000 |STATUS=GO DATE=20/11/26 | TIME=14:38:58
2 |PART=Conrod_1547 |Field 0:Workshop=WS_474|Field 1:Machine=451784_D0 Field 2:Product=457.54.484 |Field 3:Inspection=Grinding |01=-00002.153000 (02=-00000.606000 [03=+00000.021000 |STATUS=GO DATE=20/11/26 | TIME=14:39:05
3 |PART=Conrod_1547 |Field 0:Workshop=WS_474|Field 1:Machine=451784_D0 Field 2:Product=457.54.484 |Field 3:Inspection=Grinding |01=-00002.154000 [02=-00000.219000 [03=+00008.420000 |STATUS=NO GO |DATE=20/11/26 | TIME=14:39:06
4 |PART=Conrod_1547 |Field 0:Workshop=W5_474|Field 1:Machine=451784_D0 Field 2:Product=457.54.484 |Field 3:Inspection=Grinding |01=- 154000 02~ 573000 [03=-00000.051000 |STATUS=GO DATE=20/11/26 | TIME=14:39:07
5 |PART=Conrod_1547 |Field 0:Workshop=WS_474|Field 1:Machine=451734_DO0 Field 2:Product=457.54.484 |Field 3:Inspection=Grinding |01=-00002.154000 (02=-00000.479000 [03=+00000.163000 |STATUS=GO DATE=20/11/26 | TIME=14:39:09
6 |PART=Conrod_1547 |Field 0:Workshop=W5_474|Field 1:Machine=451784 D0 Field 2:Product=457.54.484 |Field 3:Inspection=Grinding |01= 153000 [02= .173000 [03=-00002.175000 |STATUS=GO DATE=20/11/26 | TIME=14:39:22
7 |PART=Conrod_1547 |Field 0:Workshop=WS_474|Field 1:Machine=451784_D0 Field 2:Product=457.54.484 |Field 3:Inspection=Grinding |01=-00002.153000 [02=-00002.173000 |03=-00002.175000 |STATUS=GO DATE=20/11/26 | TIME=14:39:23

Example of raw log file with 4 special fields
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The D400S is able to store about 1'000 measurements by part reference (up to 128
part references can be stored on the D400S).
These measurements can then be processed locally for statistical analysis.

2 statistics mode are available: Machine or SPC

Attention: The D400S cannot be compared or cannot replace a full SPC software on a
computer.

It shall be considered as a local tool for small series. It gives an information that can
be useful to adjust the machine.

Calculations are made and have been successfully tested according to the FORD
QS9000 standards.

First it is necessary to set the menu “PART->Definition—-> Statistic” with the parameter
“Machine”

ring

Definition IStatistics 4 |Machine 3 '

Characteristic ~—~ . .~~~ T T T ===

Fixtures Batch number nu

Measure trigger

Preset
Classification
Script

¢ Basic

The statistic screens can be reached by clicking on the

L F,

Statistic

button (located on the measuring screen)
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Several screens are then available and are described on the next chapters:

Display

5 &
Results - Definition
(o= B DIA 25.24 : 1/3 m
Qﬁfoﬂ.l MWeasure
Characteristic Back to the
change measuring scren

Selection of the different statistic
screens. See the next chapter for
further details.
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Tolerance limits

S

Result

Osewaton

The number of bars of the histogram is the square root of the sample number.

Absolute frequency

50
45—5
40—3
35-5
30-2
25-5

20

L5L /

24.715
24.865

ZE01S

25165

25.2924

ZE315

25465

DIA 25.24 : 1/3

2E615

\USL

2ZE.7EE

S0.00
4667
4333
40,00
ZEET

33.33f§

28915
26.065

DCiisplay

Definition

Measure

The measured parts are then classified on a Histogram in function of their position in

the tolerance interval.

The curve helps to see if the repartition is Gaussian and shows the relative frequency
in percentage. The bars are clickable and shows this frequency like on the following

picture:

rr

Hstoqrm

Absolute frequency
N
g 0

Chservation

Lo

DIA 25.24 : 1/3

5L

req 113 (12,00 %) m
; w
— £ o
Do
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This screen allows to see the evolution of a characteristic in the time and to see its

position from its tolerances.

Tolerance limits are represented by red lines.

Each measurement is represented by a square that become red, yellow or green
depending on its value compared with its tolerances.

Measurement
value Average value

W

24818 - Displa

Diefinition

DIA 25.24 - 1/3 @ m

MWeasure

]
R
i
N
w
|
=
L
e

A
T
o
=
=
o

[

(]
(o
I05]
i
=
&
o
=
I\

Characteristic Allows to
Measurement name displavy th A_Ilows to
number 'Spt ay the display the
nex o next measures
characteristic

It is possible to zoom of the curve, because it is basically centred around the
tolerance interval.

ring =2 ring
—— = . == ;|
e = = e /\
e e e 7
o - boiv
b
M < M/\/ > M < >
b
o
"
24818 Affichage
““““ 1%
2 8 &8 3 8 8 8 & 3% 3 2 8 © B 8 ¥ 3 & 8 ® ¥ ¥ & ® 8 LS |
Definition
E DIA 25.24 : 1/3 B DIA 25.24 : 1/3 @ M
onmemon

Observation
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The Pareto analysis is statistical technique that is used for selection of a limited
number of tasks that produce a significant overall effect. It uses the Pareto principle —
the idea that a large majority of problems (80%) are produced by few key causes
(20%)

For our dimensional control applications, this chart allows sorting the characteristics
by frequency of apparition in the out-of-tolerance zone. This method allows knowing
which characteristic generates the most problems on a part and therefore facilitates
carrying out the most effective corrective actions.

Display

o Y & W
o =+ n
= = o —_—
Fesults = = = Definition
‘- = 2 @
Observation Measure

Absolute frequency in
part number
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This screen allows seeing the measurement results by characteristics.

The batch number appears here if it has been input

Ea
a5}
(43}
=
=
(i3]

[

Observation

Part reference

ring

Batch number

Upper tol.

+25.740

Mominal

+25.240

Lowwer tol. +24 740
Average +25 29240
Standart deviation +0.181237

Mlai

+25.761

hini +25074
Range +0.687
Cm +0.920
Cmk +0.823
Farts number 100
Out of tolerances 4
E] DIA 25.24 : 1/3 @

If you touch this button, all the measures will be erased. If
you want to erase specifically one or several measures, you

have to go to the “observation” screen.

b

Stick).

This button allows to export the measures on a CSV file (USB

The file generated is not timestamped. If you want to have the
timestamp you should save the measure as things progress.
The file will be visible on the directory: D400S_ Statistic>Part

reference

Characteristic 1 2 3
Name DIA25.24 |DIA20.12 |DIA 14.85
Upper tol. 25.740 20.620 15.350
Nominal 25.240 20.120 14.850
Lower tol. 24.740 19.620 14.350
#P 1 25.177 19.911 14.746
#P 2 25.264 20.199 14.889
#P 3 25.296 20.307 14.944
#P 4 25.211 20.024 14.802
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This screen shows the history of the records

Results

‘. -.- P
Dbservation
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Erase only the displayed
measurement. If you want to
erase all the measurement, you
must go to the “Results” screen.

2.+ 20.748

3:+ 15. 164

B Poste 1 : ‘IC?I‘IOO / @

_/

Part number

In case of several fixtures just
touch the screen to change the
fixture

Display

Definition

IMeasure




First it is necessary to set the menu “PART->Definition-> Statistic” with the parameter
“SPC”

(KN
Definition IStatistics  d|sPc b
Characteristc ~~ ~ ~ ~ ~ ~ ~ ~ - - T-T-TTT=°~7
Fixtures Batch number ‘ 4 |None ‘ 3 ‘

Measure trigger

|
Preset | Export USB |
|

Classification

Script
Cd } Basic

Then a batch size (number of samples) must be defined on the Menu
PART->Characteristic

g

.
Definition N 4|1 ) [DlA25.24 |
Characteristic | 1

Fixtures I Batch size 4|3 P E
Measure trigger: Nb. classes histo 4 |Auto (3| Appears Only if the
Preset Limits 4 |Calculated p |1 statistics “SPC”

Classificaton — — = = = &= = =T === = = have been
Script activated

Statistics
Cq Basic v

From the measuring screen, you must press on the “M” button or the footswitch
depending on the configuration of the CONFIGURATION menu to save one sample.

After reaching the defined number of samples, a message will appear for confirming
to save this batch into the D400S Memory.

Confirm the batch ?

L ves | [ No |
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The same screens than for the “Machine” statistics are available except the Run
Chart replaced by the SPC :

Cispla

i

Results Definition
Observation Measure

It is possible to zoom of the curve, because it is basically centred around the
tolerance interval.

042 L 1467
Histogram ~ orer Zoom Histogram -
i ioa . .
e
» 200 i e b Spc ) o093
(1| = e @~ e - 8 w & o 3 8§ 1 - e m ~ o Z 2 w ¢ 2 § 8§
< . >
Pareto Pareto o
ot
= B i = |
22 Display o022 Display
VAN 3 VA BN ¢
e A N N N NN Yy V. py| ettt A R
Reais SETTE Reaiis Definon
] Char1:1/3 ‘ “ Char1:1/3 ‘
= = < | [ = = | I
Observati Measure Observation Measure
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~ An example of script can be seen on the APPENDIX section. ~

Your D400S can be programmed with PLC functions using MB-IO modules (M-Bus
modules with 8 inputs/outputs). Maximum 4 MB-IO modules can be used, so 32 1/0O
are potentially available.

These functions give the following possibilities:
¢ Direct automation of a control fixture by the D400S
e Transmission of message on the serial link, or display of messages on the screen

in function of programmable events.

The « Visual Basic » programming language allows to define action in functions of
inputs or internal status of the D400S. A script has therefore to be defined.

The script is composed by several sequences executed one after each other’s.
At the end of the cycle it starts again from the beginning.

A sequence is a row of instructions that are executed in a sequential way until the last
instruction of the list has been executed. Inside a sequence, it is possible to read
inputs, to define output status, to test the D400S status, to make loops and
conditional calls. It is also possible to send information on the screen or on the RS232
port.

The script must be written from the D400S display manager software.
An editor with a coloured syntax allows to input the sequences.

For transferring the script into the D400S, just press on the EXPORT button, like for a
part configuration.
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E& Metro - Display Manager — ¥
File  Display unit  Help
o +
D <+ (=] @
Edit part Import Export Configuration

Library Part editor

IMPLAN q i . Deefinition Charactenstics Fixtures Trigger  Calibration Classification Secript

print
measure ()
charstate (01)
print
initdyn()
moigno me: re ()
moignon 430a.gmd che
Moyeu METALDYNET.gmé .
print
measure ()
print
charstate |

Perrotton Script.gmd
PRISE FILETEE 14.75.gm4
PRISE FILETEE.gm4
qpt01.gmd

R1464 - Global gmd

When your script is finished, you must select the option “PLC” in the menu
part->measure trigger.

A syntax control is done at each line. This feature checks the input errors (missing
brackets, instruction position, wrong instructions...) and correct them.

For example if you enter :
- sceen(01), the editor will correct it to screen(01).
- screen(01, the editor will correct it to screen(01)
- etc...

[label] [test condition] action if condition true (#0) [action if condition wrong (=0)]

Part between [ ] are optionnal
Each of the 4 parts is separed by a space.
A label is a decimal number with 2 figures from 01 to 32.

The following instructions can be used :
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- loop while : Loop « while the instuction is true »

- loop until : Loop « until the instruction become true »
Examples :
loop while footswitch() : wait until the de-activation of the footswitch
loop until footswitch() - wait a footswitch action
-if ... else ... : Test « if condition true... else...
- not : negation
Examples :

if not in(12) preset() else goto 01: if input 12 de-activated calibrate else go to
sequence 01

9.4 Labels

Located in the beginning of a line, they allow to come back to the next instruction
thanks to a goto instruction . From (01 to 09).

Example :
01 measure()
If not footswitch goto 01

9.5 Inputs / Outputs

in(nm) : test of the input “m” of the MB-10 module number “n”
set(nm) . activate the output “m” of the MB-1O module number “n”
clr(nm) : . de- activate the output “m” of the MB-1O module number “n”

Footswitch() : test of the footswitch input (return true if footswitch is activated)

Example :
set(13) . activate the output “3” of the MB-1O module number “1”(M-Bus ID n°1)
if footswitch() : test of the footswitch input status

Predefined function that can be used :

measure() : function for characteristic calculation and display refresh
display() : function to display a dialog box on the screen

print() : function to send message on the RS232 port

initdyn() : function to initialize dynamic measurement

preset() : function to calibrate the active fixture

screen() : function to call a fixture
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Examples :

screen(01)

if in(11) preset()

if in(12) initdyn()
measure()

print “ ”?

function “print”

For sending a text on the RS232 port, the instruction has to be used in the following
way : print “your text*

The text must be between brackets.

It is also possible to send an ASCII character between 00 and 99 : print(13)

It is also possible to send a characteristic value (see chapter 9.6, internal status)
: print(charvalue(01))

function “display”

This function use the same principle than the « print » function

function “screen”

The fixture number from 01 to 32 must be between brackets.

9.6 Internal status

- charvalue(n) : return the value of the characteristic « n »
- charstate(n) : return the status of the characteristic « n »
- classstate(n) : return the status of the class « n »

- partstate() : return the part status

n = characteristic number 01 to 32

Example :
if partstate() set(11) else clr(11)

MB-10 modules are fitted with 8 optocoupled inputs/.
Modules (max 4) must be identified on the M-Bus ID 1 to 4.

The 8 outputs are similar to the « open collector PNP » type. They can be used with
an external power supply 12 to 30 VDC maximum. The maximal output current
drained by each output is 50mA
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The 8 inputs represent a 2.2kOhms load connected to the 0 volt.

The inputs and outputs are isolated by optocoupler.

+ 24V

+ 24 V from the PLC

+ 24V

PLC output

Output

oV

0V of the PLC

oV

MB-IO module

+ 24V

PLC

+24V

E1l

+ 24 V from the PLC

put

OV

Output to PLC

oV

0V of the PLC

MB-10 module

PLC

Examples of connection between a PLC and a D400S

Page 151



D400S

All the instructions are ended by a « carriage return » character (ASCII code $0D).
This character will be represented in the next pages of this manual by <CR>

These commands return the displayed value of the characteristics.
Format: nn <CR> with nn = characteristic number 01 to 32.
Example to read the characteristic number 1:

We send 01<CR> and the D400S return a value in the following format:
+000.00000<CR>

The ASCII protocol consists of exchanging reading or writing messages on the
following general principle:

General status reading PnnEkkk? <CR>

General status writting PnnEkkk=x<CR>

Reading of Real number PnnRkkkk ? <CR>

Writing of Real number PnnRkkk=teee.ddddd<CR>
Parameters:

n = characteristic number 0 to 31

E = Status

R = Real

kkk = function number
e/d = real value with fixed presentation :valeur £000.00000
Each message ends by <CR>

The transmission format is defined in the menu “COM port” see chapter 6.4

SPeed....cooviiiiiiiiiiiii 9600 by default

Start bit.......oeeieeee 1 by default

Bits number ..........co 8 by default

Parity ....oooeeeeiiieeceee e Without parity by default
SOP DIt oo 1 by default

In writing, the D400S returns each message for acknowledgment at the end of the
requested action (50 to 700ms depending on the action and the configuration).

If the function does not exist, le D400S returns the message header followed by “=ERR”.
For example if you try to write in the function 35 that does not exists, the answer will
be PnnEO50=ERR<CR>
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Function Direction Description

General instructions :

000=txt RW Name of the characteristic (20 characters)
001=1to 5 RwW Resolution : number of decimals
002=0to 1 RwW Intermediate characteristic 1 =yes et 0 = no

003=0or1 RwW Characteristic origin : 0 = probe et 1 = other
004=0o0r5 RW Characteristic type :

0 = static

1 =mini

2 = maxi

3 = maxi-mini
4 = average
5 = median

006=0or 1 RwW Control limits activated : 1 = yes, et 0 = no
007=0to 2 RW Unit:0=mm ;1 =inch;2=DMS

008=txt RW Formula : max 49 characters

009=txt RW Part reference : max 20 characters

012=1to 32 RW Number of characteristics

017=1to 16 RW Number of classes

018=0to 31 RW Classified characteristic

019=0or1 RW Calibration mode : 0 = calibration et 1 = control
024=0to 31 RW Fixture number

027=0to0 2 RwW Trigger : 0 = continuous, 1 =PLC et 2 =

Cyclic.
031=1 w Refresh the display
032=0or1l RW Stop mode
033=1 W Calibration
Function Direction Description
000 RwW Upper tolerance
001 RW Lower tolerance
002 RW Upper contro | limit
003 RW Lower control limit
004 RW Master
005 RW Nominal
006 RW Mini class
007 RW Maxi class
008 RW Fixture threshold min
009 RW Fixture threshold max
010 RwW Stand-by value (for calibration control)
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011 RwW Repetition value (for calibration control)
012 W Displayed value

o Asking the displayed value of the characteristic number 1:
Question : PO1R012 ?cr
Answer : P01R012=+012.49500cr

o Asking the resolution of the characteristic number 2 :
Question : PO2E001 ?cr
Answer : PO2E001=2cr (3 décimales)

o Change the resolution to 4 decimals :
Question : PO2E001=3cr
Answer : PO2EO0O1cr
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From the COM port menu, the number of data bits must be 8.
This protocol allows to connect the D400S on a compatible PLC.

This protocol allows to control the entire functionalities of the D400S with numerous
registers. (up to 256 registers can be read by Modbus register)

«——— Modbus RTU Message ———

< MBAP Header » +— Modbus TCP/IP POU —
Transaction ID|| Protocol ID Length |[|UnitlD - _
£ Modbus TCP/IP ADU ?

The SlavID adress is always 1.
The D400S can deal with the codes “3” and “16” in writing.

The following functionalities are available:

- Reading of the 99 probes position

- Instantaneous reading of the 32 characteristics value
- Calibration

- Reading / programming of the tolerance, master, formula...

Registers are composed by 1 or several 16 bits words.

Function Adresse Size (word)
Calibration (R/W) 0 1
Start dynamic measurement (W) 1 1
Rs232 Transfert (W) 2 1
Active fixture 3 1
Acitve program 4 1
Number of characteristics 5 1
Life word (change every 100ms) 6 1
Stop 7 1
D400S active 8 1
Part reference (R/W) 10...19 1
Print header (R/W) 20...29 1
Formula (R/W) 100...119 |20
Unit (R/W) 120 1
Control limit activated (R/W) 121 1
Intermediate characteristic (R/W) 122 1
Resolution (R/W) 123 1
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Characteristic status : (read only) ->0= | 124 1
ok / 1=inf tol / 2 = sup tol

Characteristic origin (R/W) 125 1
Characteristic type (R/W) 126 1
Nominal (R/W) 127 2
Lower tolerance (R/W) 129 2
Upper tolerance (R/W) 131 2
Master (R/W) 133 2
Measure (R) 135 2
Lower control limit (R/W) 137 2
Upper control limit (R/W) 139 2
Max of a dynamic characteristic (R/W) 141 2
Min of a dynamic characteristic (R/W) 143 2
Characteristic name (R/W) 145...154 |10
Probes 7000 ... 2

7196
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The profinet module allows you to setup and read D400S through profinet.
Please read first the D400S documentation.

Main Functionality:

- Setup / Read all 32 D400S characteristic

- Setup Part, Use D400S Internal memorie

- Trigger D400S function, like calibration, fixture change...

PROFINET
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The module is made of an extruded aluminum profile and can be mounted on
standard DIN Rail 35mm*7.5mm.

]
QO
QO
g
a
a
§§ E
dn
;
i Minimum 55mm for Profinet
and RS-232 connector
TTl 3  m— Y
@
(=]
P
o0
ba
® | |
r_
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You must enable the Profinet protocol on D400S :

[N

= Vitesse

9600
SANS

Parite

Piece Reglage Horloge Port COM ort COM

# Bits de stop
[ :\] ' B # Protocole 4 [PROFINET

Configuration Explorateur Verrouillage Mesure Configuration Explorateur Verrouillage Mesure

Bits de donnees

lI

Warning: Enable profinet before plugin in the module.

The module is Powered by 24VDC, with the supplied Molex connector.
Check the Polarity.

The module should be plugged to D400S COM port.

Profinet goes on RJ-45 Port.
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The GSDML can be downloaded from Metro’s website :
http://www.metro-fr.com - Support - Logiciel & Driver

After GSDML import, D400S is located
under Sensors/Metro/Display Unit.

~ i Autres appareils de terrain

» L@l Autres appareils Ethernet
~ 1l PROFINETIO

» [ig Drives

» (@ Encoders

» '—!l Gateway

v C[. Sensors

v [ Metro
~ [ @i Display Unit

[ o o0

Head Module, Contains the Profinet interface and D400S Module.
D400S Module provide following cyclic data :

Variable Size | Offset | Details
(byte)
State 1 0 Bit 0 : Com D400S (1 ok)
Bit 1 : D400S Ready ? (1 Ready)
Bit 2 : Screen Lock ? (1 Screen Lock)
Bit 3-7 : Not Use
Running 1 1 ACK D400S current function
Function
Active Part 1 2 D400S Active part [0-127]
Active Fixture 1 3 D400S Active fixture [1-32]
Fixture state 1 4 Global fixture state => 1 if all characteristic are

inside their tolerance interval

If D400S Ready not equal 1, value and states of all characteristic should be
considered not valid.
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Variable Size | Offset | Details

(byte)
Function 1 0 Function code that must be executed on

D400S

Function Arg 1 1 Function argument
Function Code:
Function Name Function Code Argument
None 0 *
Init Dyn 1 *
Calibration Active fixture 2 *
Set active fixture 3 [1-32]
Calibration Characteristic x | 4 [1-32]
Calibration Group x 5 [1-32]
Lock Screen 6 [0-1]
Set Part 7 [0-127]
Transfer USBi key 8 *
Transfer USB (HID 9 *
keyboard)
Memorize Measure 10 *
Calibration control active 11 *
fixture
Raw probe value On/Off 12 [0-1]
Calibration control 13 [1-32]
characteristic
Calibration control group 14 [1-32]
Stand by test fixture 15 *
Stand by test characteristic | 16 [1-32]
Stand by test group 17 [1-32]

Init Dyn:

Resetting the min-max-average values to 0.

Etalonnage (Cote Groupe Poste) :
Lance un étalonnage (destructif) des cotes.

Contréle Etalonnage (Cote Groupe Poste) :

Permet de vérifier I'étalonnage. Il faut placer I'étalon avant de lancer la commande.

Retourne ok si I'’étalon mesuré est a +-5% de l'intervalle de tolérance.

Contrdle Répétition Etalonnage (Cote Groupe Poste) :

Permet de vérifier I'étalonnage. Il faut placer I'étalon avant de lancer la commande.

| Attention, brancher la cle usb fait momentanément tomber la communication avec le D400S
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Retourne ok si I'étalon mesuré est a +-5% de l'intervalle de tolérance. Ce
pourcentage est réglable sur le D400S dans 'onglet étalonnage.

Contréle Retomber (Cote Groupe Poste) :
Permet de vérifier que les capteurs retombent bien quand aucune piéce n’est
présente. L’ensemble des capteurs des cotes sélectionner doivent étre a une
distance de 1mm par default de leurs position d’étalonnage pour que ce test passe.

Mémorise Mesure::
Permet de mémoriser une mesure dans la mémoire interne du D400S (si stat en
mode machine ou SPC), incrémente le compteur de piece (étalonnage
automatique).

Capteur Brut On/Off:
Active ou désactive la

Sélectionner Poste Actif:
Sélectionne le poste actif sur le D400S.
La sélection de poste automatique est désactivée quand pro finet est actif.

Transfert USB:
Transfert des cotes par usb émulation clavier (port USB carre du D400S).
Attention, le transfert est relativement long.

Transfert Clé USB :
Transfert des cotes sur clé USB.
Saut de page

Set Piece:
Permet de changer de piéce (gamme) sur le D400S.

Verrouillerécran :
Permet de verrouiller 'écran tactile du D400S par profinet.
0 désactiver, 1 verrouillage total.
2 Permet un verrouillage partiel, et permet notamment d’allez dans le menu
statistique du D400S.
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Only One function is executed at a time.

The module uses a double ACK mechanism to triggers a function.

The PLC requests a function to triggers by writing to « D400S function » and

« D400S Arg ».

When the Module detects the requested function, it latches the function code and
argument, and ack by repeting function code on “Running function”.

The D400S Ready may fall to 0.

The PLC should set the « D400S fonction » to O, This is used as ack by Module
(double ack mechanism)

When the D400S function is done, « Running function » is set to 0.

M400 Fonction | %' "°m® 1: Init Dyn 0 None
M400 Fonction Arg | °
M400 Function en cours | 0 None 1: Init Dyn 0: None
M400 Ready
| I I I ! | T T
0 5
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In case of error, D400S function equal 255.
PLC should set D400S function to 0 before running another function.

M400 Fonction 0 : None 3. Set Poste 0 0 : None 3: SetPoste 7
M400 Fonction Arg | ° 7
M400 Function en cours | 0:None 255 : Error 3: Set Poste
M400 Ready
| I I | 1 T T T |
0 2 10

D400S part menu can be disable by profinet module, in order to avoid any
modification of part throw D400S.

Yf ... |Module Chéssis Empla.. Adressel Adresse Q Type N* d'article
¥ Metro-M400 0 o DAP M400 00001
» Pninterface 0 0X1 Metro-M400
¥ 4001 0 1 i 1.2 M400
. w00 D 0 T 15 1.2 400
0 12
v Geénéral

Parameétres des modules

Part Load SubModule

Mode configuration : | Edit part from Pn or M400

Configuration Explorateur

Horloge

Verrouillage

Port COM

Reglage

=y

Mesure

Configuration

Explorateur

Verrouillage

Port COM

Mesure

Figure 2 Part Menu disable
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Part Setup and Part load submodule can be plug in Subslot 2.
Group State submodule can be plug in Subslot 3.

b | Catalogue

Submodule Part Setup:
|<ﬂEEhEFEhEﬁ- Default Part setup, Loaded by the plc during startup.
& Filtre Brofil - @ This Module overwrite Part setting at each startup.

» [ Module Submodule Part Load:

~ [l Module de téte Load a part during startup. The part is load from D400S internal
Il oaF maoo memory.

vp_[. Sous-modules
Tl config Fiece Groups submodule:

Il cote config Visualization group state 1 to N.

[l Etat 16 Group
[l Etat 32 Group
[l Etat 4 Group
[l Etat 8 Group
[l Parts Load
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This module represents a characteristic on the D400S.SubSlot 1 and 2 are used by
Value and State submodule.
The Characteristic setup submodule can be plug on subslot 3.

MOD-PN Support up to 32 Characteristic Module.

Raw value of the characteristic, coded on Float 32 (Real data type in TIA)
Characteristic unit (mm,inch) is the same as the one setup on D400S.

Variable Size Offset | Details
(octet)

Active 1 0 1 if active. A characteristic is active only if
Characteristic member of current fixture and visible.
Characteristic 1 1 Characteristic State [0-4] =>
State 0 : Inside Tolerance

1 : Below Tolerance

2 : Above Tolerance

3 : Below control limit

4 : Above control limit
Class 1 2 0 if disable or not inside any class

1-16] Class
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v | Catalogue

Default characteristic setup, Loaded by the plc during startup.
rofl: |<ous-  1NIS Module overwrite characteristic setting at each startup.

|<Rechercher>

[ Filtre

~ [ Medule
[l vedule Cote

~ [/ Module de téte
[l P na00

~ @ Sous-medules
Config Piece
m Etat 16 Group
Etat 32 Group
Etat 4 Group
m Etat 8 Group
Parts Load

In TIA, select Module propriety to setup the characteristic

I = == = e [ Cote config
Cote config 0 23 Cote config
= 1 [l Etat 16 Group
> _Nodule Cote_2 0 3 Module Cate Wtz
a rou
Cote Value 0 31 75.78 Cote Value Wewtec "
at 4 Groy
Cote State 0 32 7981 Cote State Wewtsc "
at 8 Group
0 33
Il Farts Load
~ Module Cote_3 0 4 Module Cate
Cote Value 0 41 82..85 Cote Value
Cote State 0 42 86..88 Cote State
0 43
[ ] ] (100 = o | ] — \
ﬂ Propriétés i) ‘ ﬂ Diagnostic
Général || Variable 10 ‘ Constantes systéme || Textes |
~ Général [ .
= Paramétres des modules =
Paramétres des modules nfig Cote
Cote Hame : | Cote Clazse
rostewember: [T
Grouphember: o |
Cote Source : | Capteur [+
Formule : |ci1) |
Up Tolerance : |0.3000 |
Etalon: |1.0000 |
Nominal : |1.0000 |
Down Tolerance : |0.0000 |
Limit: | off [+]
Up Limit: |0.5000 |
nl Down Limit: [-0.5000 |
.
H Resolution: | 000.000 [=]
v Unit: | MM [+
Type: |Statigue [+]
P —
Calibrable : |on [+]
Visible : | On [=]
Transfert: |On [~]
Coef Dilatation : |0.0000 |
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You have some different strategies to manage Part setting.
1) You measure the same part all the time
You can use Setup Part & Characteristic Module, those module will quicly setup the
D400S according to PLC setting.
You change Part setting by modify the PLC program.

See example project http://www.metro-fr.com = Support = Logiciel & Drivers

2) You have many parts, and prefer use D400S internal memories.
Setup all you part on D400S as usual.
You can use the Load Part Submodule.
Use function Set Part (7) to load part stored on D400S.

See example project http://www.metro-fr.com = Support - Logiciel & Drivers
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3) You want to setup D400S through profinet

You can setup the D400S with RDREC and WRREC function.
Only MBUS setup must be done manually on D400S.

Metro provide function block to simplify the development process
See http://www.metro-fr.com - Support - Logiciel & Drivers

RDREC et WRREC are acyclic function, they require multiple PLC cycle.

Use Rising Edge pulse to trigger those blocs.

Maximum number of parallel RDREC and WRREC Is limited by PLC hardware
resource.

Those Function require profinet address, data buffer and index to Read/Write Data.

Use GEOADDR and LOG2GEO, to compute submodule addresses you need to
Read/Write.
See Metro GetCoteAdresse and GetPieceAdresse in example project..

Index is a kind of addresses offset, and should follow documentation.
You need un byte buffer big enough to Read/Write Data.

Do not directly pass the struct you want to read/Write to RDREC/WRREC
function block, you will have problem with data Length (optimized or not)

Protection
Attributs

[ Activer ENO automatiquement pour les blocs SCL et les réseaux SCL

Chamer sans rinsislisation || Traitement d'erreurs locales dans le bloc
sans 3

[V Acces au bloc optimisé

Attributs définis par l'utilisateur

f:] Active la relecture de la variable
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Use Serialize and Deserialize function block to Fill in/fout Tx/Rx Buffer.

#GammeEnCours
Cote

Param™[#5_

CoteSelecindex]
#POS

Serialize
EN ENO
Ret_Valr
DEST_ARRAY
SRC_VARIABLE

POS

#WriteCotebusy
{ S 1

1° 7
#RetSerialiseCote
- #BufferWriteCote

#addr_Cote

1
#CcteRecordindex
104
#CoteDatalenght
#BufferWriteCote

“WRREC_DB_Cote”

WRREC
Variant
EN ENO —————i
#WrRecCote.
DONE —4 WRREC_Done
REQ #WrRecCote.
ID BUSY —iWRREC_Busy
#WrRecCote.
INDEX ERROR — YWRREC_Error
#WrRecCote.
LEN STATUS VWRREC_Status
RECORD

BufferWriteCote fill in by Serialize
block

%DB8
“RDREC_DB_
CoteRead"
RDREC
Variant
EN ENO sy
#RdrecCote.
#ReadCotebusy VALID ——4RDREC_Valid
{s } REQ #RdrecCote.
#addr_Cote ID BUSY =—=gRDREC_Busy
1 #RdrecCote.
#CoteRecordindex —gINDEX ERROR =—gRDREC_Error
0 MLEN #RdrecCote.
#BufferReadCote RECORD STATUS RDREC_Status
#RdrecCote.
LEN 5 RDREC_Lenght
Deserialize
EN ENO
'0S #BufferReadCote — SRC_ARRAY
#POS — POS Ret_Val»
DEST_VARIABLE
—

LEN count byte padding, see doc

#ReadCotebusy

{R}
#RetDeSerialiseC
ote
#GammeEnCours
."Cote
Param®[#S_
CoteSelecindex]

RDREC write to Rx buffer. If’'s size should be > size of data to read.
Mlen = 0 means “use the entire buffer if needed”

Deserialise parse the buffer and write to struct.
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Addressee: Slot 1 Sublot 1 index 1.

Size 26 bytes.

Name Type / (Type TIA) Size | Byte Note
Offset

Part Name Visible String[21] (Array 21 |0 *
Char)

Characteristic Unsigned8 (Byte) 1 22 [1-32]

count

Fixture count Unsigned8 (Byte) 1 23 [1-32]

D400S Unsigned8 (Byte) 1 24 [0-127]

memories slot
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Addressee: Slot [2-33] Subslot 1 index 1.
Size 104 bytes.

Name Type / (Type TIA) Size | Byte Note
Offset
Characteristic Visible String[20] (Array Char) | 20 0 *
Name
Fixture Unsigned8 (Byte) 1 20 [1-32]
Group Unsigned8 (Byte) 1 21 [0-32]
Origin Unsigned8 (Byte) 1 22 0 : Sensor
1: Math
Formula Visible String[41] (Array Char) | 41 24 *
Upper tolerance Float32 (Real) 4 66 *
Stallion Float32 (Real) 4 70 *
Nominal Float32 (Real) 4 74 *
Lower tolerance Float32 (Real) 4 78 *
Control Limit ? Unsigned8 (Byte) 1 82 0 : Disable
1: Enable
Upper control limit | Float32 (Real) 4 84 *
Lower control limit | Float32 (Real) 4 88 *
Resolution Unsigned8 (Byte) 1 92 0 : 00000.0
1:0000.00
2 :000.000
3 :00.0000
4 :0.00000
Unit Unsigned8 (Byte) 1 93 0:mm
1:Inch
2 : DMS
3 : Degré
Type Unsigned8 (Byte) 1 94 0 : Static
1: Min
2 : Max
3 : Max — Min
4 : Average
5 : Median
Average Unsigned8 (Byte) 1 95 [0-5] Pas de filtre => filtre
maximum
Preset Enable Unsigned8 (Byte) 1 96 0 : Disable
1: Enable
Visible Unsigned8 (Byte) 1 97 0 : Disable
1: Enable
Transfer Unsigned8 (Byte) 1 98 0 : Disable
1: Enable
Expansion Float32 (Real) 4 100 *
coefficient
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L

Led off : Module is power of

Led Red : No communication

Led Blue : Synchronize data with D400S

Led Green : works

Led Orange (Only profinet led) : Profinet blink requested

Possible State are :

PROFINET PROFINET

Figure 3 : Com D400S Figure 5: C
ok, Module and D400S ok Module
not synchronized not synchro

PROFINET

PROFINET = PROFINET

Figure 9 : Com D400S Figure 8: Module and Figure 7: Ready
lost, Profinet OK D400S under synchro

PROFINET

Figure 6: Profinet Blink
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Module startup and try to establish communication.

PROFINET

Module establish Profinet or D400S
_ communication, no matter which on is the
first.

MOD-PN

PROFINET . = PROFINET

The module synchronize data with the D400S.

PROFINET

Module is ready

PROFINET
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Module is ready

PROFINET

Module switch to synchro mode. Ready = 0
Module wait up to 1000ms for other configuration.

Then, it writes all data to D400S.

If needed, D400S memories slot is changed before writing
characteristic.

PROFINET

The module is ready

PROFINET

Module Buffer all the setting of the D400S, it simply answer to
read request.

PROFINET
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Enter in definition menu on D400S close the serial communication.

The module rises an alarm « Com serial error ».

N* Date et heure Evenement

1 21/12/2012 03:52:48.651 Erreur Com Sene

Please note that D400S touch screen can be disable by using Lock Screen function.

m
o =) ‘
. ]+ 1.000 3 |ewome
B . 0.000 % | fd
2 Init ciyn
B [ 0.000 2 |
BN | | + 0.000 % |cckmes >
D | + 1.000 =
Char &
Char 7 + 0 ) 000 “x PROFINET
_:l:l + 0.000 Definition
Char 8 = -
B | . 0.000 M

=
T
i
£
@

Y

‘¢ <
N
N\ Y o&
Piece Reglage Horloge Port COM
Configuration Explorateur Verrouillage Mesure

PROFINET
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Module firmware can be update with serial cable Ref 18061

Mod PN PC

Sub D 9 Femelle Sub D 9 femelle
1 1 Marron
2 Rouge 2  Rouge
i Orange 3 Orange

4 Jaune

5 Xet 5 Vert
6 6 Bleu
7 7 Violet
8 8 Gris
9 Vert® 9 Noir

Use « STM32 Cube Programmer» software :
https://www.st.com/en/development-tools/stm32cubeprog.html
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1) Connect cable.

2) STM32 Cube Programmer Mode UART
3) Press reset button

4) Click on connect

m STM32CubeProgrammer

Data width 32-bit

No data to display
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Not connected

UART configuration

115200 -

Verbosity level




5) Select. hex to load
6) Click on “Start Programming”

[# STM32CubeProgrammer - [m} X ‘

Erasing & Programming

File programming

File path | .\users\Gabriel. DSMETROLOGY\Desktop\Profinet RC2\Metro_PN_(

Start Address

. - Select Index Address Size (Bytes)
Programming options:

: : 0 0x08000000 16K
Verify programming 1 0x08004000 16K
Skip flash erase before programming 2 0x08008000 16K
Run after programming 3 0x0800C000 16K
4 0x08010000 64K

Available external loaders:
5 0x08020000 128K
Select Name Board Start Address Type 6 0x08040000 128K
512W3A_STM3210E-EVAL STM3210E-EVAL 0x70000000 NAND_FLASH 7 0x08060000 128K
1542532800G_STM327691-EVAL STM327691-EVAL 0xC0000000 SRAM 8 0x08080000 128K

Verbosity level (@) 1 2

: Erasing memory corresponding to segment 0:
: Erasing internal memory sectors [0 6]

: Erasing memory corresponding to segment 1:
: Erasing internal memory sector 13

: Download in Progress:

: File download complete

: Time elapsed during download operation: 00:01:14.256

: Serial Port COM14 is successfully opened.

: Port configuration: parity = even, baudrate = 115200, data-bit = 8, stop-bit = 1.0, flow-control = off
: Timeout error occured while waiting for acknowledgement.

: Error: Activating device: KO. Please, verify the boot mode configuration and check the serial port configuration. Reset your device then try again...
: Serial Port CoM14 is successfully opened.

: Port configuration: parity = even, baudrate = 115200, data-bit = 8, stop-bit = 1.0, flow-control = off
: Activating device: OK

: Chip ID: 0x419

: BootLoader protocol version: 3.1

: UPLOADING OPTION BYTES DATA .

Bank 0x00
Address 1 Ox1fffc000
Size : 16 Bytes
Bank : 0x01
Address : 0x1ffec008
: Size : 8 Bytes
: UPLOADING ...
Size : 1024 Bytes
Address : 0x8000000

: Data read successfully
: Time elapsed during the read operation is: 00:00:01.213

7) When done, unplug and press reset
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D400S Display manager is a software allowing to edit the part references, import or
export the configurations from/to the D400S.

You can download it from the Metro website.

Connect the D400S to your computer with the cable ref 45160 (COM port) or the
USB cable (Virtual COM PORT).

Launch the D400S.exe file
It starts on the part editor.

The first time you start the software it is recommended to configure the
“Configuration” menu. Then at the next startup the software will start and load the
parts on the library.

EE Metro - Display Manager — %

File  Displayunit Help

e | »
+ (=] @
Edit part Import Export Configuration

Library Software configuration

COM port COM1
Language English

\Gammes

You can simply edit the part reference, the characteristics etc. as it would have been
done directly on the D400S. When done, you can save the configuration on a .gm4
file.

Page 180



BB Metro - Display Manager — %
File  Display unit Help
s | ™
+ o
Edit part Import Export Configuration
Part editor

Definition Characteristics Fixtures Trigger Calibration Classification Script

Charac. number

Uppertolerance

Static

Origin Other

] Intermediate [] Enable etrl. limits

Sliding average

Fixture number

[ Etalonnable

(W] Transfert R Coeff. de dilatation ~ +0.000

After restarting the different .gm4 files will be listed on the library column.
For exporting the configuration to the D400S, just click on the “EXPORT” button.

Attention ! The part you export will overwrite the actual part on the D400S. It is
therefore recommended to first select an empty part from the Explorer of the D400S.

A green progression bar will be visible on the bottom of the software

- Connected on COM!

A message confirming the success will appear at the end of the transfer.

bes

Export succesfull
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From this software, you can also write a PLC script :
The editor is fitted with lines numbers, and intuitive tipping function, which proposes
choices among the available functions depending the first letters you entered.

B8 Metro - Display Manager

File  Display unit Help
[ ]
+

Import

Edit part

Part editor
Definition

Library
Characteristics
print
measure ()
charstate (
print
initdyn{()
print
maoignon 430a.gmd
METALDYNET.gmd
Mayeu METALDYN
Maoyeu METALDYN

Maoye -
o print

measure ()
print
charstate (01)

Perrotton Script.gmd
PRISE FILETEE 14.75.gm4
PRISE FILETEE.gmd
qpt01.gmd

R1464 - Global gmd

13038 gmd
5000941303ind gm4

Fixtures Trigger  Calibration Classification

)

Page 182




This function allows coming back to the factory setting of your D400S.

Warning :

After this procedure, ID numbers of M-Bus modules as well as part reference settings
will be erased.

Please follow the following procedure:

1 — Shut down the D400S

2 — Power up the D400S

3 — When the text « loading : xx % » appears, press on the top left corner of the
screen

4 — A blue screen appears with a menu

Delete active part reference ?

Reset D400S ?

Disable VB Script
Touch Screen Test

Exit

5a — If you want to cancel, press EXIT

5b — If you want to delete only the active part reference click on “Delete active
part reference ?”

5c — If you want to reset completely, press on Reset D400S ?
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The D400S firmware can be upgraded if new functions have been added or a bug
has been fixed.

The firmware upgrade requires a RS232 cable (Metro ref 18060), connected to the
D400S COM PORT. It is possible to connect this cable on a RS232/USB converter if
your computer is not equipped with a RS232 port.

The ref 18060 cable can be ordered to any Metro distributor. Otherwise the cable
schematic is as following:

D400S Computer
Sub D9 male Sub D 9 female
1 1 CD
Rx 2 Red >< 2 Rx
Tx 3 Blue 3 Tx
DTR 4 Green ?—4 DTR
GND 5 Yellow |_5 GND
6 6 DSR
RTS 7 White 7 RrTS
8 8 CTS
9 9 RI

The firmware upgrade requires the “flash magic” software that can be downloaded
from this address:
https://www.flashmagictool.com/download.html&d=11.20/FlashMagic.exe

Use the classic version 11.20 for example.

After installation, please configure the software as following:
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@ Flash Magic - NOMN PRODUCTION USE QMLY — >
File ISP Options Tools Help

GHQAP@EVRES> 9 H OB

1 - Communications 2 -
Select.. | LPC2478 Eraze block O [0x000000-02000FFF] &
Eraze black 1 [0=0071000-0=001FFF]
Flazh b Eraze block 2 [Ox002000-0=002FFF]
The LPC2478 can Erase black 3 [0x003000-0:003FFF]
be found in the COM Port: | COM 1 v | | Erase block 4 [0x004000-04004FFF )

Eraze block 5 [0=005000-0:005FFF]

Eraze all Flazh+Code Rd Prot
- Mone [15F] e Eraze blocks used by Firmware

Ozcillatgr [MHz]: |12

ARM section after B aud Rate: /115200
clicking on Interfac
« select »

You can reduce the

speed if it does not File: | C-\Binaire\M400\M400_METRO_STANDARD._ 301 hex Eranme..

work. b odified: Unknown more info

4 - Optionz

Step 5 - Start!

[]3 enify after programming [ ] Patch | Settings... Start
[ ] Fill unuged Flazh

Gen block checkzums

Execute

Activate Flash Bank

On-Line training clazses for microcontrallers

v, ezacademy. comdendibrary/clazses. html -

| .0

The menu “Option—> advanced option—-> hardware config” must be configured in the
following way :

-
Advanced Options » ﬁ

Communications | Hardware Config |Security | JustIn Time Code | Timeouts | Misc |

Use DTR and RT3 to contral RST and ISP pin
[ keep RTS asserted while COM Part open
T1: 50 ms T2 100 ms

I [ Assert DTR and RTS while COM Fort open I

Cancel

Procedure:

1- Connect the D400S with the 18060 cable on the “COM PORT” connector
2 - Starts your D400S

3- Configure the flash magic software like on the above screen shots.

4- Click on the “Start” button
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It takes about 3 to 7 min depending on the speed you selected and if you are using a
USB converter or not. During the procedure the screen of the D400S become

blurred.
5- The D400S restarts automatically when the procedure is finished.

6- If this is a major upgrade it is mandatory to reset the device (follow the procedure
described in the chapter 13)
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2
ca’

Cc@)
Thickness Flatness
- a2
C(1) +C(2) -C(1)-C(2)

Thickness or external diameter

X1= C(1)
X2=C(2)
X = C(1)-C(2)

Thrust

Width or internal diameter

X1= -C(1)

— |
bS |
—lh"'l 1] F—
1 2
(x—)l
X2= C(2)

X = -0.5*C(1)+0.5*C(2)

Position
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Parallelism X=C(1) -C(2)

1
i

X= C(3)-b/(a+b)*C(1)-a/(a+b)*C(2)

. A F W

A

Straightness

Ifa=b X= C(3)-0.5*C(1)-0.5*C(2)
i £
%
F |

-.‘ é
Lk
N 1

Taper ratio X=C(1)+C(2)-C(3)-C(4)

dV= 1/a*C(1)+1/a*C(2)-1/a*C(3)-1/a*C(4)
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4 3 2 1
1] PN PR Sl |

K ) 1

Distance between axes X=-0.5*C(1)+0.5*C(2)+0.5*C(3)-0.5*C(4)

| L] —
4

— {117 v —
2 1

Concentricity X=0.5*C(1)-0.5*C(2)-0.5*C(3)+0.5*C(4)

Flatness X =C(1)-C(2)+C(3)-C(4)
IMPORTANT : The 4 probes are placed in the angles of a square
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If the text ID.xx is displayed instead of the measures, it means the formula linked to
the characteristic refers to a Free MBUS input.
You must either change the formula or identify a MBUS module.

‘ ‘ ‘ ‘ ‘ - Etalonnage

Char 2 Init chyn

Explorateur

Definition

Mesure

The linearity of the measurement depends mainly on the pressure.

It is important to have an input pressure of 3BAR (0.3MPA), and to have 2.8 BAR
with a nominal part (2.8 BAR displayed on the D400S). If the pressure with a nominal
part is too low, a larger nozzle must be fitted and vice versa.

There can be several causes:

- When the air starts to circulate in the air gage, a temperature variation occurs,

which generates a dimensional variation depending mainly on the size of the air
gage.

It is therefore recommended to allow air to circulate in the air gage a certain time
before calibrating, in order to allow it to stabilize in temperature.

- If the air gage is dimensionnaly very close to the part and the part is covered with oil
for example, the air will remove the oil slowly and the measurement will drift slowly.

- It is important to use the regulator provided by Metro. Using a standard regulator will
cause variations in measurements synchronous with the variations in pressure on
your air network.
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- It is important to use the regulator provided by Metro. Using a conventional
regulator can lead to instability.

- In the case of an air gage with by-pass nozzle (integrated restrictor) on the MB-AG
module, the restrictor must be mounted on the input.

- The larger the measurement range and the larger the nozzles, the more the
measurement will tend to be unstable. You can optionally increase the filter value in
the M-BUS menu of the corresponding MB-AG module.

- check the point 17.3 (the measurement drifts)

- There are 2 types of wiring (see chapter on MB-AG). The wiring with integrated
nozzle allows faster stabilization of the measurement, but your air gage must be
desgined like this. Metro can provide you with a turnkey solution. If the cycle time is
important, we have solutions to accelerate.

- The length of tubes between the air gage and the MB-AG module is very important
and has an impact on the stabilization time. The longer the pipe, the longer it will take
for the measurement to stabilize.

This means that the pressure sensor is damaged, it must be returned to Metro.

- If you use the auto switch mode - BASIC, the automatic switch level in the menu
PART-CHARACTERISTIC must be adapted. It is set by default to 0.1mm. This value
Is sometimes too low, especially in the case of measurement with air gages.

- Inductive probes measure well when used in comparative measurement. It is
important to use a Master that is within the tolerance interval of your part. There are
other types of probes if you cannot have a Master dimensionally close to your part

- If you use an instrument with an integrated display such as a caliper, digital
indicator, micrometer, connected to an MB-1D or MB-4D module, it is strongly
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recommended to deactivate the "Preset Enable"” function in the
PART->CHARACTERISTIC menu (in advanced mode). Indeed, if you preset the
D400S, this does not preset the instrument.

To resolve this issue, you could set a master value for the D400S to 0, then zero your
instrument, and then preset the D400S to 0. So that the 2 values match. Then you
must deactivate the "PRESET ENABLE" function in the PART->CHARACTERISTIC
menu (in advanced mode).

The message E25 appears instead of the measurement in the following cases :

- A probe from anther brand than Metro has been connected to a Metro probe
module (Mb-4i or MB-8I). Indeed, the Metro probes have a memory containing the
stroke and linearization information. It is therefore necessary to use an M-BUS
module adapted to your probe.

or

- You have connected your Metro probe after switching on the D400S. In fact, the
Metro probe cannot be hot plugged in.

Or

- Check the connection of the MBUS cable between the MBUS modules and the
D400S.

If, however, the cable is disconnected, you must turn off the D400S, reconnect the
MBUS cable and turn on the D400S again

There are 2 similar RS232 cables.
- The 45160 for communication.
- The 18060 allows you to update the device.

If a 18060 cable is connected to the D400S, the screen will blur.

An MBUS cable (usually BLACK) must be used to connect the modules to the
D400S. The cable supplied with the D400S (ref 45160) is a communication cable to a
PC or PLC. It does not allow the connection of MBUS modules.

We do not deliver an MBUS cable with the D400S as they come in several lengths
and it is also possible to use the mounting kit on the back of the D400S.
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In addition, it is necessary to check that the MBUS cable is well connected on the
MBUS port of the D400S. Indeed 2 identical connectors (RS232 and MBUS) are next
so the error is possible.

The D400S manages the time and date from hardware version 3. (The hardware
version is indicated on the bottom right corner during the startup)

If you have updated your D400S hardware V1 or V2 with a firmware < 1.60, the
CLOCK icon is hidden.

There is no solution.

- Check that you are using the cable 45160, plugged into the COM port of the D400S.
- Check that the protocol in the PORT COM menu is set to "ASCII", as well as the
other parameters:

Speed: 9600 BAUDS
Parity: Without

Data bits: 8

Stop bit: 1

- If you are using an RS232 / USB converter, check that it is correctly detected in
your control panel (PORT COM and LPT, Virtual COM PORT)

There is a generic password since firmware version 1.60.
It is 74 followed by the last 2 digits of the software version.
Example if you are using a firmware 2.01, the password will be 7401

Some Magnescale sensors (especially those with high resolution) are quite sensitive
to overspeeds.

If it is a pneumatic pushed probe, you can use a flow limiter to limit the speed of
docking against the workpiece.

If the ERR message appears, a calibration must be done.
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- Check that the characteristics are configured to be transferable from the PART-
CHARACTERISTIC->Transfert menu = yes (advanced mode)

- From the CONFIGURATION menu it is possible to define that parts out of tolerance
are not transferred. Check this setting.

(EN
= ‘ 4 |Fonction Touche M ‘ 3 | -

=4 Fonction | 4 [TRANSFERT ) |
Piecq . it COM

Fonction | 4[AUCUNE )|

Fonction 4 |[AUCUNE >

. KIEvCTTa

# Transfert | 4 [rRs232 |
Configur. 'IEansfert NOGO 7 | 4 |OUI > _:: esure
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Here after is an example of application.

On this application the D400S was installed on an automatic bench, entirely controlled by the D400S.
The measurement was done through pneumatic pushed inductive probes. Pneumatic cylinders was
installed to hold or release the part. 3 button was installed : Start, Preset and End. A calibration control
with stand by and repetition test is also done.

01 clr(14) 'returns the pneumatic cylinder
clr (13) returns the pneumatic-pushed-probes
message "Press on Start or Preset"

02 if in(l11l) goto 04 'preset button
if in(12) goto 07 'start button
if errorpreset () goto 03 'test if the preset has to be done
goto 02
03 message '"Preset must be done, press on Preset »
loop while not in(11)
04 message '"Preset'" 'Preset subroutine
loop while in(11l) 'wait release of the Preset button
set (14) 'extend the pneumatic cylinders
sleep (10) 'wait 1 second
set (13) 'extend the pneumatic probes
preset () 'preset
measure () 'refresh the measurement on the D400S screen
message "stand by test..." (see chap 6.1.5)
< sleep (30) 'wait 3 secondes
clr(13) 'returns the pneumatic-pushed probes
probetest () 'stand by test
if errorpreset () goto 05 'check the result
message "repetition test..." (see chap 6.1.5)
sleep(30) 'wait 3 seconds
set (13) ‘extend the pneumatic pushed probes
mastercontrol () 'preset control
if errorpreset () goto 06 'check the result
goto 01 'return at the beginning

(05 message "error during the stand by test”

b, loop while not in(l11l) 'ask for error acknowledge
loop while in(11)

\goto 01 'return at the begining

r06 message "error during repetition test"

loop while not in(l11l) 'ask for error acknowledge
loop while in(11)

\goto 01 'end of preset, return at the beginning

A

(07 message "measurement in progress..."

loop while in(12) 'wait the release of the Measure button
< set(14) 'extend the pneumatic cylinders

sleep(10) 'wait 1 second

\set (13) 'extend the pneumatic probes

08 measure () 'measure
if not in(12) goto 08
loop while in(12) 'wait the release of the End button
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