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Insert the mains plug only into a socket with a protection switch (Protection Class I).

Before you open the device, make sure it is switched off; remove the mains plug from the
socket. Never pull the mains plug from the socket by the mains cable. Do not operate the
device, if the mains cable is damaged.

If an amplifier module is to be removed, close off the plug-in unit with a blank plate.

The device complies with the safety requirements of DIN EN 61010-Part 1 (VDE 0411-Part
1); Protection Class I.

To ensure adequate immunity from interference, use only Greenline shielded ducting (see
HBM offprint ”Greenline shielding design, EMC-compliant measuring cable; G36.35.0)

The insulation resistance of the connecting cables (�50 V) must be a minimum of 350 V
(AC).

Battery operation:

When connected to a 12 V battery, there is no potential separation.



A-4 Introduction Ý Safety instructions

ML85C

To ensure adequate immunity from interference, use only Greenline shielded ducting (see
HBM offprint ”Greenline shielding design, EMC-compliant measuring cable; G36.35.0)

Use in accordance with the regulations

The press-fit controller and its connected transducers are to be used exclusively for
measurement tasks and directly related control tasks. Use for any additional purpose shall
be deemed to be not in accordance with the regulations.

To ensure safety, only operate the device in accordance with the information given in the
Operating Manual. It is also essential to comply with the legal and safety requirements for
the application concerned during use. The same applies to the use of accessories.

General dangers of failing to follow the safety instructions

The press-fit controller is a state-of-the-art device and is fail-safe. The device may give rise
to residual dangers if it is inappropriately installed and operated by untrained personnel.

Any person instructed to carry out installation, commissioning, maintenance or repair of the
device must have read and understood the Operating Manual and in particular the technical
safety instructions.
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Conditions on site

Protect the desktop and plug-in devices from moisture or atmospheric influences such as
rain, snow, etc.

Make sure that the ventilation slots on the side and the power pack ventilation slots on the
back of the device are not covered up.

Maintenance and cleaning

The press-fit controller is maintenance-free. Please note the following points when cleaning
the housing:

Withdraw the mains plug from the socket before carrying out any cleaning.

Clean the housing with a soft, slightly damp (not wet!) cloth. On no account use
solvents, since these may damage the labelling on the front panel.

When cleaning, ensure that no liquid gets into the device or connections.

Residual dangers

The scope of supply and list of components provided with the press-fit controller only cover
part of the scope of measurement technology. In addition, equipment planners, installers and
operators should plan, implement and respond to the safety engineering considerations of
measurement technology in such a way as to minimize residual dangers. Existing regulations
on the subject must be observed. Reference must be made to residual dangers connected
with measurement technology.
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Any risk of residual dangers when working with the press-fit controller is pointed out in this
introduction by means of the following symbols:

Symbol: DANGER
Meaning: Maximum danger level

Warns of a decidedly dangerous situation in which failure to comply with safety
requirements will lead to death or serious physical injury.

Symbol: WARNING
Meaning: Possibly dangerous situation

Warns of a potentially dangerous situation in which failure to comply with safety
requirements can lead to death or serious physical injury.

Symbol: CAUTION
Meaning: Dangerous situation

Warns of a possibly dangerous situation in which failure to comply with safety requirements
could cause damage to property or lead to some form of physical injury.
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Symbols indicating application notes and useful information:

Symbol:  NOTE
Means that important information about the product or its handling is being given.

Symbol: 

Meaning: CE mark

The CE mark enables the manufacturer to guarantee that the product complies with the
requirements of the relevant EC guidelines (see Declaration of conformity at the end of this
Operating Manual).
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Working safely

Error messages must only be acknowledged when the cause of the error has been removed
and no further danger exists.

Conversions and modifications

The press-fit controller must not be modified from the design or safety engineering point of
view except with our express agreement. Any modification shall exclude all liability on our
part for any damage resulting therefrom.

In particular, any repair or soldering work on motherboards is prohibited. When exchanging
complete modules, use only original parts from HBM.

Qualified personnel

This instrument is only to be installed and used by qualified personnel strictly in accordance
with the Specifications and with the safety rules and regulations which follow. It is also
essential to observe the appropriate legal and safety regulations for the application
concerned during use. The same applies to the use of accessories.

Qualified personnel means persons entrusted with the installation, mounting, commissioning
and operation of the product who possess the appropriate qualifications for their function.

Maintenance and repair work on an open device with the power on must only be carried out
by trained personnel who are aware of the dangers involved.
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The full documentation for the press-fit controller consists of the following publications:

The Operating Manual
explains how to operate the device manually and use it for taking measurements.

If the system device is equipped with the CP22 or CP42 communications processor, there is
also a CD-ROM containing the following documentation:

Operation with computer or terminal,
contains the commands for programming and measuring with a computer or terminal.

MGCplus Assistant,
documentation of the program for assigning parameters and controlling the MGCplus
measuring amplifier system.
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This manual holds all the information you need to operate the ML85C.

There are still more guidelines available:

• The header tells you which chapter or sub-section you are currently reading.

Example:

Mains connectionConnections Ý C-12

• The page numbering is combined with capital letters corresponding to the chapter
headings.

• Page C-3 (Control Elements) explains about the display and the control keys.

• Chapter E (Menu Structure) gives you an overview of the selection window and the setup
window.
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The ML85C press-fit monitoring module was specifically developed to monitor press-fit processes, with the aim
being to safeguard quality even during the production process.
The module monitors two physical quantities (e.g. force and displacement) and their relation to one another. The
two measured quantities can also be displayed as the functions of time (force-time or displacement-time diagram).
The two physical quantities are measured by two single-channel amplifiers (ML01B, ML10B, ..., ML60B), inserted in
two adjacent slots of the MGCplus housing. The press-fit monitoring module is installed directly to the right of these
two measuring amplifiers.
The two measured quantities are evaluated in so-called ”windows” (see also C-18). The size and position of the
windows can be changed and the direction in which they operate can be defined.
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Fig.3.1: ML85C press−fit monitoring module in the MGCplus housing (TG010B)
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Fig.3.2: Use of one or two AP75 connection boards

If the AP75 connection board is located directly behind the ML85C module, the inputs and the outputs are identified
in the set-up menus and in the display by  A. If they are directly to the right, the numbers of the inputs and outputs
are preceded by B.
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1 Inputs and outputs, remotes

1.1 Outputs and AP75 remotes

B-3Connections Ý I/Os

ML85C

The AP75 connection board makes available control inputs and outputs, LIV outputs and a
warning output with 24 V levels for direct connection to the I/Os of programmable controllers.

Control inputs and outputs are potential-separated by optical couplers. Digital inputs and
outputs have separate grounding systems.

Digital outputs must be supplied by an external voltage source (24 V).
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Inputs

1

12
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The AP75 connection board has eight digital inputs and eight digital
outputs. The inputs and the outputs are individually electrically isolated
and have separate grounding systems (GND OUT: ground for outputs;
GND IN: ground for inputs). The outputs of the connection plate can be
programmed with any function.

Terminals marked VO1 and VO2 are not used in conjunction with
the ML85C press-fit module!

Inputs

Terminal*) Labeling Function
GND IN GND IN Ground input

AP−A: IN 1 START Measuring Start/Stop
AP−A: IN 2 P1 Switch data set (20)

AP−A: IN 3 P2 Switch data set (21)
AP−A: IN 4 P4 Switch data set (22)

AP−A: IN 5 PRINT Trigger print task
AP−A: IN 6 CHECK Activate transducer check

AP−A: IN 7 CLR Clear statistics buffer
AP−A: IN 8 CAL Trigger internal calibration

AP−B: IN 1 F−0 Set the force zero point
AP−B: IN 2 S−0 Set the displacement zero point

GND VO2 GND VO2 No function

Housing ground

*) CAUTION: The assignment depends on the mounting position A/B of
the connection board. (see Fig.3.2)
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12
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Outputs

Terminal*) Labeling Function
GND OUT GND OUT Ground output

AP−A: OUT1 BUSY BUSY

AP−A: OUT2 NOK NOK message 
(summation message)

AP−A: OUT3 OK OK message (summation message)

AP−A: OUT4 /ALARM Alarm window for force or 
displacement overshoot or incorrect
measured value (overload, calibration
error, other error)

AP−A: OUT5 /WARN Error message (Warning from amplifier
channels), EEPROM checksum error

AP−A: OUT6 /THR Force overshoot, thread-in window on-
line

AP−A: OUT7 No1 In the event of a NOK message, the
number of the defective window is spe-AP−A: OUT8 No2

In the event of a NOK message, the
number of the defective window is spe-
cified in binary code by No1 ... No8.  If a

AP−B: OUT1 No4
cified in binary code by No1 ... No8.  If a
number of windows are affected, error

AP−B: OUT2 No8
number of windows are affected, error
number 15 is displayed.

VO1 VO1 No function

GNDVO1 GNDVO1 No function

*) CAUTION: The assignment depends on the mounting position A/B of
the connection board. (see Fig.3.2)



B-6 Connections Ý I/Os

ML85C



C Commissioning

C-1Commissioning

ML85C



C-2 Commissioning

ML85C



1 Instructions in brief
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This section describes the major settings which will help the first-time
user to start taking successful measurements quickly.

1. Call factory setup

1. Using the channel selection keys, select  the ML85C channel

you want.

2. Use the shift key  to return to setup mode.

3. Press  (System)

4. Use  to select ”Save/Load” and confirm with .

You are now in the ”Save/Load Setup” setup menu.

5. Use  to select the ”Factory Setup” button and confirm with .

6. Use  to select the ”All” button and confirm with  (n will

appear in all the activation fields).

7. Use  to select the ”OK” button and confirm with .

8. Press the shift key  and confirm the security prompt with .
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2. Setting up transducers

Example:

(data from data sheet or from the identification plate of the transducer)

Force transducer: 2 mV/V  2 kN ( 2000 N)

Transducer type: SG full bridge

Displacement transducer: 80 mV/V  50 mm

Transducer type: inductive half bridge

Setting up the force channel:

1. Unload the transducer.

2. Use the shift key  to go to setup mode

3. Press  (amplifier).

4. Use  to select ”Transducer: Force” and confirm with  .

5. Use  to select ”SG full bridge” and confirm with .

6. Use  to switch to the ”Excitation” selection field, press  and

select 5 V.

7. Confirm this choice with .

8. Use  to switch to the ”Unit” selection field and press . Select

unit ”N” and confirm with .
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Transducer: Force
Transducer: Displacement
Signal conditioning: Force
Signal conditioning  Displacement 
Display: Force
Display: Displacement
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9. Use  to switch to the ”Zero point” edit field and in the left−hand

edit field, enter the value ”0”. Confirm this choice with .

10. Use  to select the Measurement  button in the ”Zero point” line and

confirm with  .

11. Use  to select the input box in the ”Nom.-value” line and confirm

with .

12. Enter the value ”2000” in the left-hand ”Nom.-value” edit field.

13. In the right-hand ”Nom.-value” edit field, enter the value ”2” (below
the unit mV/V).

14. Use  to select Adjust amplifier  and confirm with .
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Setting up the displacement channel:

1. Put the transducer to the zero position.

2. Press  (amplifier).

3. Use  to select ”Transducer: Displacement” and confirm with

.

4. Use  to select ”IND half bridge” and confirm with .

5. Use  to switch to the ”Excitation” selection field, press  and

select 2.5V.

6. Confirm this choice with .

7. Use  to switch to the ”Unit” selection field and press . Select

unit ”mm” and confirm with .

8. Use  to switch to the ”Zero point” edit field and in the left−hand

edit field, enter the value ”0”. Confirm this choice with .

9. Use  to select the Measurement  button in the ”Zero point” line and

confirm with  .

10. Use  to select the input box in the ”Nom.-value” line and confirm

with .

11. In the left-hand ”Nom.-value” edit field, enter the value ”50” (the
nominal displacement of the transducer).

12. In the right-hand ”Nom.-value” edit field, enter the value ”80” (below
the unit mV/V, the sensitivity of the transducer).

13. Use  to select Adjust amplifier  and confirm with .
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3. Checking transducer settings

1. Press  (Service).

2. Use  to select ”Current values” and confirm with  .

3. Load the transducer with a known force.

4. Simulate a known displacement.

Verify the measured values displayed against reference values. If there
is significant deviation check the transducer settings, the installation
and the wiring.

5. Exit from the menu using  (Menu)
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4. Setting up the range window

The range window defines the area in the force-displacement diagram
within which the curve of the press-fit task will be contained.

1. Press  (Service).

2. Use  to select ”Current values” and confirm with .

3. Read off displacement coordinates of the start and end position.

4. Press  (Menu) to exit from the dialog.

Now call up the coordinates of the range window:

5. Press .

6. Press  (press fit).

7. Use  to select ”Range window” and confirm with .
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Continue with case A or case B depending on the start and end
position:

Case A: start position < end position

The following criteria must be met

1. start position > range window coordinate s: left

2. end position > range window coordinate s: right

3. Fmin < expected force throughout the process < Fmax

If one of the above criteria is not met, change the coordinates of the
range window:

1. Use  to select the corresponding editing field, press , ,

enter the new value and confirm with  .

2. Use   to select OK  and confirm with .

3. Press the shift key  and confirm the security prompt with .

Continue with step 5 (First measurement curve, C-12).
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Case B: start position > end position

In this case the coordinates of the range window and the alarm limits
need to be changed.

The coordinates of the range window must satisfy the following criteria:

1. start position < range window coordinate s: left

2. end position > range window coordinate s: right

3. Fmin < expected force throughout the process < Fmax

If one of the above criteria is not met, change the coordinates of the
range window:

1. Use  to select the corresponding editing field, press , ,

enter the new value and confirm with  .

2. Use   to select OK  and confirm with .
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The displacement alarm limit must be less than or equal to the
right-hand displacement coordinate of the range window (s right).

Change alarm limits:

1. Press  (amplifier).

2. Use  to select ”Alarm limits” and confirm with  .

3. Use  to select the editing field ”Alarm s”, press , , enter

the new value and confirm with  .

4. Use   to select OK  and confirm with .

5. Press the shift key  and confirm the security prompt with .
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5. Record first measurement curve of a press-fit process

1. Press  (Diagram).

2. Use  to select ”Force - displ.” and confirm with  .

3. Start the measurement using  (Start/Stop). Your press-fit task
must take place within the next 10 seconds.

4. Press  to end the measurement. The measurement curve
should now appear in the display.

If no curve appears in the display this may be for the following reasons:

D The displacement direction is incorrect . repeat step 4.

D The max. measurement duration (factory setting 10 s) has been
exceeded .�change measurement duration (see page C-35).

D Change in force or displacement is too small in relation to the
measuring range .�change measuring range (see page C-28ff).

Further information on possible faults is available through the
“Diagnosis” function:

1. Press  (Menu) and then  (Service).

2. Use  to select ”Diagnosis” and confirm with  .

3. Exit from the menu using  (Menu)

Only go on to step 6 if a curve is displayed.
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6. Analyze curve

1. Press  (Cursor)

2. Use the cursor keys  to read the measured values.

3. Use  and  to enlarge the curve in the display.

4. Note important points (end position, end force, ...).

The further step are described only in principle, since they depend on
the application.

7. Select evaluation method, define end window

4 methods are available for different applications for automatic
recognition of the end of the press-fit task (see page C-35). Enter the
method and end window coordinates.

Example: Press-fitting a bearing with displacement monitoring

Target position
s-target

Displacement transducer
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8. Check method and window coordinates

After setting the end window and the method the measurement should
be ended by the press-fit module automatically.

Start measurement recording as in step 5.. In measuring mode 

(Diagram) and use  to select “Force - displ.”, then .

Use  to start the measurement (the message ”measure” will appear
in the display), then start the press-fit task.

In a normal process the data acquisition of measured values will be
ended automatically when the end criterion is met. The message ”End”
will appear in the display.

If this measurement did not go as expected:

you will find a description of the possible causes in the “Diagnosis”
function:

1. Press  (Menu) and then  (Service).

2. Use  to select ”Diagnosis” and confirm with  .

3. Exit from the menu using .

9. Define fitting window, thread-in window

A curve analysis and the defaults from Design/Quality form the basis of
the specification of the critical ranges in the curve. For the window
settings see page C-29ff.
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10. Setting up alarm limits

The alarm limits are designed to protect the transducer and the
machine from overload. For setting the limits see page C-27ff.

11. Connect PLC I/Os

For wiring diagrams see page C-44.

12. Test automatic mode



2 Basic set up of the amplifier
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2.1 ML85C press-fit module
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−

1. Use shift key  to choose setup mode.

2. If necessary, set up the language preferred for the menus in the
system settings.

3. Setting up the display (scope of display, step, decimal point)

4. After setting up the force channel and displacement channel, use

shift key  to return to measuring mode.

5. Use the shift key  to switch to measuring mode and confirm the

safeguard question with .



2.2 Setting up the “force” and “displacement“
measuring amplifiers
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1 Use shift key  to choose setup mode.

2 After selecting “force transducer” or “displacement transducer”, the
menus for both single-channel measuring amplifiers appear on the
left of the press-fit monitoring module. Further details of the
available setup options can be found in the Operating Manual
“MGCplus with AB22A/AB32”. The same applies to the
“Conditioning” menus.

3 After setting up the force channel and displacement channel, use

shift key  to return to measuring mode.



3 Evaluation methods
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The two measured physical quantities are displayed in the x−y diagram. A check is made to establish whether the
resultant curve lies within the square window specified by the user.
For example, the two measured physical quantities could be:

force/displacement
torque/angle of rotation
force/angle of rotation

In most applications, the physical quantities of force/displacement are evaluated. The implementations below there-
fore relate to these two physical quantities, although this does not stop them being generally applicable.



3.1 Tolerance window procedure
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First define a range (i.e. the ”Window”) in the x-y diagram within which, for example the force-displacement trend
will be measured. You have the option to define up to 8 tolerance windows for force and displacement tolerance
ranges. In particular these are:
1 Alarm limits Limits at which an alarm will be triggered. This window is used for the protection of the motor.
1 range window defines the overall range of the force-displacement diagram within which all other tolerance win-
dows lie.
1 thread-in window for evaluating the alignment phase, which is when the insertion pieces are initially brought
into contact and aligned.
1 ... 6 fitting windows for evaluating the press-fit process.
1 end window for evaluating the end phase of the press-fit process and terminating measurement.

F (force)

S
(Displ.)

Range window

Thread-in
window

Fitting window

End window

Alarm windowAlarm
Fmax

Alarm
Fmin

A
la

rm
 s

Fig. 3.1: Force-displacement diagram; tolerance window



4 Setting up measurement parameters

4.1 System of coordinates
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The displacement coordinates in the force-displacement diagramcan be entered in absolute or relative terms.
Relative displacement is specified in relation to either a start position (Fig. 4.1) or an end position (Fig. 4.3).

Relative window, relative to start position
The start position for the relative reference of the displacement coordinates is defined by undershooting the
minimum force value for the thread-in window. The start position is located at the point where the minimum force

value for the thread-in window is undershot ( ).

F (Force)

Absolute, displacement transducer
(mm)

Thread-in
window

Fleft, min

10 20

Start position

Relative displacement coordinates

Fig. 4.1: Specified displacement relative to start position

Start position
Reference point for the relative coordinate system

Display of values in absolute terms
Measured values are displayed in absolute terms (as defined by calibration of the displacement transducer).

Display of values in relative terms
Measured values are displayed relative to the start position.



P1

Relative 
displ.

P2
Relative 

displ.

Press-fit process 1

Press-fit process 2

Start
position

Start
position
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The relative system of coordinates is used when the absolute position
of the insertion pieces (bearing/shaft) is not always consistent (P1/P2).

In the case of relative displacement coordinates, only the relative
movement of the two insertion pieces from the start position is
measured, making the process independent of their absolute position.
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Example:

Press-fitting a bearing onto a shaft. The target position is reached at
40mm from the left-hand chamfer of the shaft. When the target position
is reached, the display should show the value zero.

Absolute 
displacement
coordinates20 40

Start position
Relative 
displacement
coordinates

40mm

60
Target position

0−40

Fig. 4.2: Specified displacement relative to start position
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Relative window relative to end position
The end position for the relative reference is defined by the last recorded displacement coordinates.

F (Force)
End window

10 20

End position

0

Block force

End force

Absolute, displacement transducer
(mm)
Relative displacement coordinates

Fig. 4.3: Specified displacement relative to end position
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Example:

Press-fitting a bearing into a hole. The end position is 40 mm from the
left-hand edge of the hole. When the end position is reached, the
display should show the value zero.

ÏÏÏÏÏÏ
ÏÏÏÏÏÏ
ÏÏÏÏÏÏ

ÏÏÏÏÏÏ
ÏÏÏÏÏÏ
ÏÏÏÏÏÏ

Absolute 
displacement
coordinates20 40
Relative 
displacement
coordinates

60
End position

0−40

Fig. 4.4: Specified displacement relative to end position
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Evaluation of curves with force-relative windows
Example: locking lever for steering column adjustment

NOK

IO
IO

Fitting window 2

Fitting window 3 Fitting window 4

F

S

Relative to Fmax
of 
fitting window 2

Fitting window 2 is defined absolutely.
Fitting window 3 is defined relative to  Fmax or Fmin of fitting window 2
Fitting window 4 is defined relative to  Fmax or Fmin  of fitting window 2

In such a ”clamping process” it is important that the force increases evenly, reaches a maximum value (which is
within a defined tolerance range) and then drops off again (engagement position). To evaluate this process, fitting
windows 3 and 4 are defined relative to Fmax or Fmin of fitting window 2. The same curve shape is then always
evaluated.
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4.1.1 Setting up the coordinate system
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1. Use the shift key  to return to setup mode.

2. Press   .

3. Use the cursor keys  to select ”Coordinates” from the pull-up

menu and confirm with  .

4. Select the required settings from the selection fields and confirm

each one with .

5. Enter the required values in the ”Start position”(”End position”) edit

field and confirm with  .

6. Use  to return to the pull-up menu.

7. Use the shift key  to switch to measuring mode.

8. Confirm the security prompt with .
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4.2 Alarm window
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Alarm window

The alarm window is monitored continuously and quite independently of
the progress of any measurement run. If the set limit values (Fmax, Fmin,
sright) are exceeded, this triggers a signal at the output from the AP75
connection board (/ALARM), and the current measurement run is
interrupted (alarm triggered to protect the press-fit machine). The alarm
output is reset by the next start (0→1).

The alarm limits define the furthest limits of the end window.

Setting up alarm limits

Setting up alarm limits

1. Use the shift key  to return to setup mode.

2. Press  .

3. Use the cursor keys  to select ”Alarm window” from the pull-up

menu and confirm with  .

4. Enter the required values in the edit fields and confirm with   .

5. Use OK  to return to the pull-up menu.

6. Use the shift key  to switch to measuring mode.

7. Confirm the security prompt with .
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4.3 Range window
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Range window

Use the range window to define the range of the force-displacement
diagram; the thread-in window and the fitting window must lie within
this range. The range window is a rectangular window with 4
coordinates (Fmin, Fmax, sleft, sright). These four coordinates define the
scaling for the display.

Data acquisition

The ML85C can store up to 750 measured triple values (force,
displacement, time). The measuring channels are scanned at 2400 Hz,
but a new measurement point is only stored if the change in force or
displacement exceeds a specified threshold value. This threshold value
is specified as a % of the range window.

Enter the change (as a % of the range window) from which
measurement values are to be stored. Since a rounding process is
applied, the value displayed may vary by 0.1 % from the value entered.

Setting up the range window

1. Use the shift key  to return to setup mode.

2. Press  .

3. Use the cursor keys  to select ”Range window” from the pull-up

menu and confirm with  .

4. Enter the required values in the edit fields and confirm with  .

5. Use OK  to return to the pull-up menu.

6. Use the shift key  to switch to measuring mode.

7. Confirm the security prompt with .
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4.4 Thread-in window
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Thread-in window

Use the thread-in window to define the range of the
force-displacement diagram which is intended to supervise the fitting
process for the insertion pieces. The thread-in window is a rectangular
window with 4 coordinates (Fmin, Fmax, sleft, sright). These must always
be entered as absolute coordinates.

The specified range of values is supervised online whilst measurement
is in progress. Overshooting Fmax in the range sleft, sright activates
output THR (0 V) on the AP75 connection board in the course of the
press-fit cycle.

You may switch the thread-in window on or off via Enable.

Enable

”Yes” switches the thread-in window on, ”No” switches it off.

Online evaluation

Displacement coordinates always refer to the absolute coordinate
system, since this is the only system that can be evaluated online.

Offline evaluation

In addition to online evaluation of the thread-in window, an offline
evaluation is also carried out (when the press-fit task has ended). There
are two possible situations giving rise to an OK:

1. Lower left-hand corner of range window and thread-in window
coincide:

The window is evaluated as OK if the force trend does not touch or
overshoot the upper border of the window. The force trend may enter
from the left or from below, or start in the window itself.
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2. Lower left-hand corner of range window and thread-in window do
not coincide:

The window is pronounced OK if the characteristic curve enters the
window from the left and exits the window from the right. Within the
window, the trend line may not touch the upper or lower border.
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Setting up the thread-in window

1. Use the shift key  to return to setup mode.

2. Press  .

3. Use the cursor keys  to select ”Thread-in window” from

the pull-up menu and confirm with  .

4. Enable/disable the thread-in window with the ”Enable”

selection field and confirm with  .

5. Enter the required values in the edit fields and confirm with
 .

Note: The displacement coordinates are always absolute.

6. Use  to return to the pull-up menu.

7. Use the shift key  to switch to measuring mode.

8. Confirm the security prompt with .
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4.5 Fitting window
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The fitting window supervises the actual press-fit task for insertion
pieces. The specified range of values is evaluated after the press-fit
task (offline).

Fitting window

You may define a maximum of 6 fitting windows, and these may
overlap. Fitting windows are numbered from 2 to 7 in the setup window.

Function

You can select the evaluation criteria of the fitting window or deactivate
it.

disabled:
No supervision of the fitting window

Curve evaluation:
The curve must enter the fitting window at the side, must not go above
Fmax or below Fmin and must leave the window at the side again.

Evaluation Fmin:
Only Fmin is monitored.

Evaluation Fmax:
Only Fmax is monitored.

Evaluate Fmean:
The force is averaged across the displacement of the window and
evaluated (the mean value must lie within the window).

Reference Displ.

When the setting is ”absolute”, the reference is used as the zero point
of the displacement transducer, and with a ”relative” setting it becomes
the start or end position of the relative coordinate system (see chapter
4.1).

Reference Force

The ”absolute” setting establishes the reference to the zero point of the
force transducer, ”relative to Fmin/Fmax window 2” to the
maximum/minimum force of fitting window 2 (see Chapter 4.1).
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Type of window

Fitting windows can take the following forms:

1. Rectangular window with 4 coordinates (Fmin, Fmax, sleft, sright)

2. Trapezium window with 6 coordinates (Fleft,min; Fleft,max; Fright,min;
Fright,max, sleft, sright).

Evaluation

In the case of offline evaluation, windows are evaluated only if their
function is enabled. The window is pronounced OK if the force trend
enters the window from the left and exits the window from the right.
Within the window, the trend line may not touch the upper or lower
border.
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Enable

”Yes” switches the fitting window on, ”No” switches it off.

Setting up the fitting window

1. Use the shift key  to return to setup mode.

2. Press  .

3. Use the cursor keys  to select ”Fitting window” from the pull-up

menu and confirm with  .

4. Use the horizontal cursor keys  to select the number of the
window you want to edit, or enter the number directly from the
alphanumeric keypad.

5. Enable/disable the required fitting window with the ”Function”

selection field and confirm with  .

6. Select your settings from the ”Reference Displ.”, ”Reference Force”
and ”Type of window” selection fields and confirm each one with

 .

7. Enter the required force and displacement values in the edit fields.

8. Confirm your settings with OK  .

9. Use the shift key  to switch to measuring mode.

10. Confirm the security prompt with .



F

S

Fblock

sleft sright

End
window

F

S

Fblock

sleft sright

End
window

B

E

Method:  Block + settling time

I/Os

Input
START

Output
BUSY

OK or
NOK

Settling time+evaluation time

freely selectable

Overshoot (displacement
within the settling time)

0

1

4.6 End window and method
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End window

Use the end window to define the range for the F-s diagram in which
you want the press-fit task to end. The end window is a rectangular
window with 3 coordinates (Fblock, sleft, sright).

Important: The end window must not intersect the thread-in window.

Total time

The maximum length of time after which the measuring system will
automatically stop measuring (BUSY→0; NOK→1).

Method

You may choose between four supervision methods:

1. Block + settling time

When block force (B) is reached, measurement stops (settling time=0).
If a settling time is defined, measurement continues for this time span.

Evaluation

The window is pronounced OK if the end position (E) lies within the end
window. Evaluation ends when either of the OK/NOK outputs is set to 1.

Block position

ÎÎÎÎÎÎ
ÎÎÎÎÎÎ

ÎÎÎÎÎÎ
ÎÎÎÎÎÎ

Example: Press fit a bearing at block position



F

S

Fmin

sleft sright

End
window

E

Method: Standstill recognition

I/Os

Input
START

Output
BUSY

OK or
NOK

Evaluation time+settling time

freely selectable

0

1

End position

Example: Bearing to be loaded with 
3 kN for 5 seconds in the end position.

ÎÎÎÎÎ
ÎÎÎÎÎ

ÎÎÎÎÎ
ÎÎÎÎÎ
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2. Standstill recognition

This method is used when it is necessary to ensure that the part which
is to be press-fitted will remain under load in the end position for a
certain length of time. Standstill is automatically indicated when no
change of displacement is detected within the specified time.

Evaluation

The window is pronounced OK if the end position (E) lies within the end
window.



F

S

Fmin

sleft sright

End
window

E

Method: External stop signal

I/Os

Input
START

Output
BUSY

OK or
NOK

Evaluation time

0

1

Example: required position indicated by
proximity switch.

Proximity switch

Target position
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3. External stop signal

The end position is detected by an external signal generator (such as a
proximity switch).

Evaluation

The window is pronounced OK if the end position (E) lies within the end
window.



F

S

Fmin

s-target left

End
window

s

E

Method:  Target pos.+settling time

I/Os

Input
START

Output
BUSY

OK or
NOK

Settling time+evaluation time

0

1

s-target right

Example: press-fitting a bearing with 
displacement monitoring

Target position s-target

Displacement transducer
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4. Target pos.+settling   time

The end position is detected by the displacement channel.

Evaluation

The window is pronounced OK if the characteristic curve ends within
the window.



Diagram StatusCheck Statistics

Display Press fitSystem Amplifier

Coordinates
Range window
Alarm window
Thread-in window
Fitting window
End window + method
Transducer test
Version

CancelOK

End window + method Channel 3

Total time 10.000

Method Target pos. + settling time ↓

s-target left: 60 right 75 mm

S

Reference Displ.

F: 1.500 N

absolute

min.

Settling time 2.000 S

Block + settling time
Standstill recognition
External stop signal
Target pos. + settling time
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Setting up end window and supervision method

1. Use the shift key  to return to setup mode.

2. Press  .

3. Use the cursor keys  to select ”End window + method” from the

pull-up menu and confirm with  .

4. Enter the required value in the ”Total time” edit field and confirm

with  .

5. Use the vertical cursor keys  to select the required supervision

method from the ”Method” selection field and confirm with  .

6. Enter the required force, displacement and time values in the edit

fields and confirm each one with  .

7. Confirm your settings with OK  .

8. Use the shift key  to switch to measuring mode.

9. Confirm the security prompt with .



Transducer test Channel 1−3

Target values 2.0 ...Measurement Deviation %

Force kN
Displ. mm

+/− kN
+/− mm

48.76
1.04

2438
52.00

Diagram StatusCheck Statistics

Display Press fitSystem Amplifier

Coordinates
Range window
Alarmwindow
Thread-in window
Fitting window
End window + method
Transducer test
Version

4.7 Transducer test
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This function makes it possible to check preset values on displacement
and force transducers (for example zero point). Enter the required
values in the ”Transducer test” setup window or measure them directly
on the transducer. You may also specify a permitted deviation from the
required value. The check is activated by remote control contact
CHECK (see page C-49)

1. Use the shift key  to return to setup mode.

2. Press  .

3. Use the cursor keys  to select ”Transducer test” from the pull-up

menu and confirm with  .

4. Select the button Measurement   and confirm with  or enter the

required values in the ”Force” and ”Displ.” edit fields.

5. Use  to return to the pull-up menu.

6. Use the shift key  to switch to measuring mode.

7. Confirm the security prompt with .



4.8 Data acquisition (CP42 only)

PCMCIA Harddisk

RS 232

USB DEVICE

USB HOST

ETHERNET

CTRL I/O

OUT IN
24V 21 GND1 2

OUT

IN

SYNC

CARDBUS

CP42

YE SLAVE

RD ERROR

GN MASTER
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With MGCplus, to record measurement series, you can configure
and save up to 17 data acquisition programs (16 on the hard
disk).
Saved data is stored in the RAM of communications processor
CP42, or on its PC CARD (PCMCIA hard disk; optional).

Caution
Avoid electrostatic discharge! The PCMCIA hard disk
might be damaged by static discharge. Touch a
grounded object before installation or wear an
approved grounding wristband.

To set the measurement series parameters, use either display
and control panel AB22A/AB32, or the PC software HBM
MGCplus Assistant.



Diagram StatusCheck Statistics

Display Press fitSystem Amplifier

Recording on hard disk

Channel 3

Channel select

File name

Auto start  Off↓

OK

Cancel

PRESS

Off
On

Password

Save/Load

Data acquisition

Interface

Print

Language

Time
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During a data acquisition you save the results of the press fit cycles −
these are the extreme values of the thread-in, fitting and end windows.
A binary file is created on the hard disk which you can convert to ASCII
using the auxiliary program “Presconv.exe” found on the MGCplus
system CD.

Channel

Display the channel numbers containing an ML85C evaluation unit.

Channel select

Select the channels for which data is to be recorded (  ).

File name

Enter the name of the data acquisition file here (maximum 8 characters;
we recommend you use a max. of 5 characters, since in the event of
the recording being interrupted the last three digits will be used as a
counter).

Auto start

On:The results data is recorded automatically as soon as a

measurement is started (function key  in the factory settings or

“Start” control input).

Off:The results data is not recorded until data acquisition is started
manually (function key  ).



4.9 Printing the press-fit results

Cycle No.
End force and position
Textual messages OK/NOK
Measurement values/window
Target values − always
Target values only by NOK
Print each cycle
Print only NOK cycles

OK

Cancel

All signals

SELECT SIGNALS FOR PRINTOUT Channel3

Diagram StatusCheck Statistics

Display Press fitSystem Amplifier

Password

Save/Load

Data acquisition

Interface

Print

Language

Time

Amplifier

PRINT

Print setup through :

AB

Select...

Centronics ↓

Setup of the signals to be printed
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The ”Print” function lets you print out the settings for the AB22A or for
the selected amplifier plug-in unit together with the relevant data.

For printing the measurement data, you can specify the required
signals under ”Select”; the print task itself can be started by pressing a
function key

1. Use the shift key  to return to setup mode.

2. Press 

3. Select ”Print” from the pull-up menu and confirm with .

You are now in the ”Print” setup menu.

4. Use  to select the button you require and confirm with .

Another setup window then opens under ”Select...”.

5. Use  to select the check boxes for which you want to print the

settings.  Use   to activate (n�means ”ON”).

6. Use  to select OK  and confirm with .



5 PLC link

5.1 Basic wiring

PLC input module

PLC output module

+
24 V

+
24 V

24 V

User side

GND OUT

OUT1

OUT2

OUT3

OUT4

OUT5

OUT6

OUT7

OUT8

24 V

Vo1

GND Vo1

GND IN

IN1

IN2

IN3

IN4

IN5

IN6

IN7

IN8

Vo2

GND Vo2

AP75

Module A

Ground outputs

BUSY

NOK

OK

ALARM

Ground inputs

START
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In order to integrate a programmable logic controller, basic wiring must be made up. Expansions are optional; you
can also make up several at the same time.
The wiring options shown here relate to the pin assignment according to the factory settings of the ML85C.
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1) Time diagram for external stop signal

I/Os

Input
START

Output
BUSY

Outputs OK
or
NOK

0

1

Evaluation time

Output
ALARM

ALARM Force or displacement too large

If ALARM=0 switch off motor (EMERGENCY OFF)

Task OK
Task NOK

OK−24 V; NOK−0 V
OK−0 V; NOK−24 V

2) Time diagram for other methods

I/Os

Input
START

Output
BUSY

Output OK or
NOK

Settling time + evaluation time

freely selectable

0

1

Output
ALARM

ALARM Force or displacement too large

If ALARM=0 switch off motor (EMERGENCY OFF)

Task OK
Task NOK

OK−24 V; NOK−0 V
OK−0 V; NOK−24 V
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3) Interrupt by PLC

I/Os

Input
START

Output
BUSY

Outputs OK
or
NOK

0

1

Task OK
Task NOK

OK−24 V; NOK−0 V
OK−0 V; NOK−24 V



PLC input module

PLC output module

+
24 V

+
24 V

24 V

User side

GND OUT

OUT1

OUT2

OUT3

OUT4

OUT5

OUT6

OUT7

OUT8

24 V

Vo1

GND Vo1

GND IN

IN1

IN2

IN3

IN4

IN5

IN6

IN7

IN8

Vo2

GND Vo2

AP75

Module A

Ground outputs

BUSY

NOK

OK

ALARM

Ground inputs

START

THR

5.2 Expansion options for basic wiring

5.2.1 Online supervision of thread-in process
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Time diagram when thread-in process NOK

I/Os

Output

THR

Output
BUSY

Output
NOK

Thread-in window NOK

Measuring interrupted



PLC input module

PLC output module

+
24 V

+
24 V

24 V

User side

GND OUT

OUT1

OUT2

OUT3

OUT4

OUT5

OUT6

OUT7

OUT8

24 V

Vo1

GND Vo1

GND IN

IN1

IN2

IN3

IN4

IN5

IN6

IN7

IN8

Vo2

GND Vo2

AP75

Module A

Ground outputs

BUSY

NOK

OK

ALARM

Ground inputs

START

CHECK

5.2.2 Transducer test
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When the CHECK input is enabled, force and displacement signals are compared with the specified tolerance limits
(see also page C-40).



C-50 Setting up Ý PLC integration

ML85C

Time diagram for transducer check

Situation OK

Input
CHECK 0

1

Transducer test
(Minimum time 100 ms)

Output OK 0 or 10 or 1

0 or 10 or 1Situation NOK Output NOK



PLC input module

PLC output module

+
24 V

+
24 V

24 V

User side

GND OUT

OUT1

OUT2

OUT3

OUT4

OUT5

OUT6

OUT7

OUT8

24 V

Vo1

GND Vo1

GND IN

IN1

IN2

IN3

IN4

IN5

IN6

IN7

IN8

Vo2

GND Vo2

AP75

Module A

Ground outputs

BUSY

NOK

OK

ALARM

Ground inputs

START

CAL

5.2.3 Autocalibration
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You can increase the precision of the measuring system by a factor of 5 or 10 by activating the internal calibration
on the device every now and then.
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Time diagram for calibration

I/Os

Input
CAL

Output
WARN

0

1

Calibration running
(may last up to 3 seconds de-
pending on the filter setting)



PLC input module

PLC output module

+
24 V

+
24 V

24 V

User side

GND OUT

OUT1

OUT2

OUT3

OUT4

OUT5

OUT6

OUT7

OUT8

24 V

Vo1

GND Vo1

GND IN

IN1

IN2

IN3

IN4

IN5

IN6

IN7

IN8

Vo2

GND Vo2

AP75

Module A

Ground outputs

BUSY

NOK

OK

ALARM

Ground inputs

START

WARN

5.2.4 Identification of wiring problems
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In the output WARN  indicates problems in the wiring between transducer and amplifier (a break in the cable or a
defective transducer).
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Time diagram for error message

Output
WARN 0

1

Problems in wiring between transducer and amplifier

Note: The output WARN is similarly set to zero in the event of internal calibration (see also page C-51).



PLC input module

PLC output module

+
24 V

+
24 V

24 V

User side

AP75

Module B

GND OUT

OUT1

OUT2

OUT3

OUT4

OUT5

OUT6

OUT7

OUT8

24 V

Vo1

GND Vo1

GND IN

IN1

IN2

IN3

IN4

IN5

IN6

IN7

IN8

Vo2

GND Vo2

AP75

Module A

GND OUT

OUT1

OUT2

OUT3

OUT4

OUT5

OUT6

OUT7

OUT8

24 V

Vo1

GND Vo1

GND IN

IN1

IN2

IN3

IN4

IN5

IN6

IN7

IN8

Vo2

GND Vo2

Ground outputs

BUSY

NOK

OK

ALARM

Set force to zero

Set displacement to zero

START

5.2.5 Zero balance before the press-fit process
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For applications with greater zero point changes, we recommend running a zero balance before each press-fit
process.
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Time diagram for zero balance

Inputs

Input
START

0

1

Min.
50 ms

If the zero balance time is a decisive factor, the AP13 can be used instead of the AP75 (zero balance time
depending on amplifier module: about 250 ms with AP75; about 50 ms with AP13).



PLC input module

PLC output module

+
24 V

+
24 V

24 V

User side

GND OUT

OUT1

OUT2

OUT3

OUT4

OUT5

OUT6

OUT7

OUT8

24 V

Vo1

GND Vo1

GND IN

IN1

IN2

IN3

IN4

IN5

IN6

IN7

IN8

Vo2

GND Vo2

AP75

Module A

BUSY

NOK

OK

ALARM

START

WARN

PRINT

5.2.6 Trigger print task

C-57Setting up Ý PLC integration

ML85C

The print task is triggered by a pulse.
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Time diagram for print enabling

Input
PRINT

0

1

Min.
50 ms



PLC input module

PLC output module

+
24 V

+ 24 V

User side

AP75

Module B

GND OUT

OUT1

OUT2

OUT3

OUT4

OUT5

OUT6

OUT7

OUT8

24 V

Vo1

GND Vo1

GND IN

IN1

IN2

IN3

IN4

IN5

IN6

IN7

IN8

Vo2

GND Vo2

AP75

Module A

GND OUT

OUT1

OUT2

OUT3

OUT4

OUT5

OUT6

OUT7

OUT8

24 V

Vo1

GND Vo1

GND IN

IN1

IN2

IN3

IN4

IN5

IN6

IN7

IN8

Vo2

GND Vo2

Ground outputs

BUSY

NOK

OK

ALARM

No4

No8

START

No1

No2

5.2.7 Coding windows with errors
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In the event of NOK tasks, outputs No.1 ... No.8 encode the number of the window that triggered the NOK
evaluation.
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No. 1 No. 2 No. 4 No. 8 Defective window

0 0 0 0 All windows OK

1 0 0 0 Window 1 NOK (thread-in window)

0 1 0 0 Window 2 NOK (fitting window)

1 1 0 0 Window 3 NOK (fitting window)

0 0 1 0 Window 4 NOK (fitting window)

1 0 1 0 Window 5 NOK (fitting window)

0 1 1 0 Window 6 NOK (fitting window)

1 1 1 0 Window 7 NOK (fitting window)

0 0 0 1 Window 8 NOK (end window)

1 1 1 1 Several windows NOK



PLC input module

PLC output module

+
24 V

+
24 V

24 V

User side

GND OUT

OUT1

OUT2

OUT3

OUT4

OUT5

OUT6

OUT7

OUT8

24 V

Vo1

GND Vo1

GND IN

IN1

IN2

IN3

IN4

IN5

IN6

IN7

IN8

Vo2

GND Vo2

AP75

Module A

BUSY

NOK

OK

ALARM

START

P1

P2

P4

5.2.8 Selecting data sets
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You may predefine up to 8 data sets; remote contacts P1, P2 and P4 select the active data set.
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P1 P2 P4 Active data set

0 0 0 1

1 0 0 2

0 1 0 3

1 1 0 4

0 0 1 5

1 0 1 6

0 1 1 7

1 1 1 8

Note: Preferably use data sets 2 to 8, since in the case of data set 1 a break in the cable or an incorrect
assignment will not be recognized. The data set can only be modified in status START=0 (input).



6 Troubleshooting
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In the event of faults we recommend that you check the basic functions using the menu options Current values, I/O
status and Diagnosis. These menu options may be found in the Service group (key F1 in measuring mode).

Force Displ.

4.118 kN 5.342 mm
Measure Measure

−> 0 <− MenuInput Calibrate

I/O status Channel 1−3

Menu

START 1 CHECK 1 NF 0 BUSY 1 /THR 1
P1 0 CLEAR 1 NOK 0 NO1 0
P2 0 CAL 0 OK 1 NO2 0
P4 0 F−0 1 /ALARM 1 NO4 0
PRINT 0 S−0 0 /WARN 1 NO8 0

Current values I/O status

MenuStart/Stop

Channel1−3Diagnosis

Meas. stopped:
Last measured value:
Number of buffered val.:

through software command

1

Diagnosis

 The following table summarizes some potential faults and their possible causes:

Fault Cause and remedy

Measuring is stopped immediately after START Using F1(Service) > Diagnosis find cause of
“Measuring end”

Possible causes:

Alarm limit passed:

− check settings for alarm limits

External stop signal

−  check PLC time response and START input at the
connection board

measured value buffer full

− change resolution (see page C-28)

− change filter frequency (see page E-17)
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Fault Cause and remedy

Lots of NOK messages Call up F4 Status ◊ Total ↵
Analyze the cause of NOK messages.

Check settings for the critical windows

Measuring is stopped too soon Using F1(Service) > Diagnosis find cause of
measurement ending

Possible causes:

Alarm limit passed

− check settings for alarm limit

External stop signal

−  check PLC time response and START input at the
connection board

Measured value buffer full

− change resolution (see page C-28)

− change filter frequency (see page E-17)

Measurement duration exceeded

− extend measurement duration (see page C-39)



D Measure

D-1Measure
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1 LED display on front panel

1.1 Amplifier plug-in units

D-3Measure ➝ Front panel display

ML85C

The amplifier plug-in units operate independently, i.e. They have no effect on one another. For instance, if an
amplifier fails, this has no effect on how the other Remaining amplifiers operate. Amplifiers are parameterized via
the display and control panel. If you later plug an amplifier into a different slot (or device), its settings will all remain
unchanged.

BNC output Vo 1

Red LED indicates an error in the I/O
channel

Rejection control ≥+102%
  +75%
+50%
+25%

−25%
-50%
-75%

Rejection control >-102%



1.2 Evaluation channel ML85C

ERROR

ML85C

CHAP.

OK NOK

WARN.

START STOP

BUSY

No. 1

No. 2

No. 4

No. 8

D-4 Measure ➝ Front panel display
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N
o.

Color 
of LED

Label Meaning

1 yellow CHAP. Select channel

2 red ERROR Error

3 red/yellow OK, NOK OK, Not OK

4 yellow Start/Stop Start/Stop signal

5 yellow BUSY Measuring running

6 red No. 1 Fitting window error

7 red No. 2 Fitting window error

8 red No. 4 Fitting window error

9 red No. 8 Alarm



2 AB22A/AB32 in measuring mode

D-5Measure Ý Display and control panel
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The measuring functions of the press-fit monitoring module are collected in function-specific groups in the lower
part of the display. 

Channel 1−3
DISPL.-TIME

Measure

They monitor the
current status of
digital indicators,
I/Os and transducer
check.

They switch between
the displays in the
indicator:

Force - displ.
Force - time
Displ. - time

Statistical evaluation
of the windows in
histograms.

Contrasting the
target and actual
values of particular
fitting windows.

Display in measuring mode

Statistics StatusCheck Diagram

AB22A

Selection bar



3 Display

3.1 The first display

First display

Channel1−3
FORCE-DISPL.

Statistics StatusCheck Diagram

Amplifier Press fitSystem Display

0% 100%

MGCplus start-up

B

Graphic field Info field

D-6 Measure Ý Display and control panel

ML85C

When the mains voltage is on, initialization of the AB22A/AB32 is
indicated in the display by a horizontal progress bar.

After the opening display the force-displacement diagram is displayed

as standard (factory setup). Pressing the shift key  takes you to the

setup mode, where you can configure the system, the display, the
amplifiers and the press-fit parameters. We recommend that you set up
the language first if you require a language other than German.

Symbol in the display (info box):

status indicator of data set memory

number 1 − 8 number of the current parameter set.

E XM001 memory module

S factory setup

X user-defined setting; displayed when a data 
set has been modified.

For further information refer to pages D-13 to D-16.



3.2 Display in measuring mode

D-7Measure Ý Display and control panel
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The display during measuring mode depends on the function which has been selected (using the F-keys). Each
time the device is switched off and on again, the force-displacement diagram is displayed as the standard factory
setup. If you wish to activate the other functions, ”Force-time and Displ.-time diagram”, you are required to select

them from the pull-up menu (F2) and confirm your choice with  .

Channel1−3
FORCE-DISPL.

Statistics StatusCheck Diagram

Selection bar

Channel1−3
FORCE-DISPL.

End

Statistics StatusCheck Diagram

Force-displ.
Force-time
Displ.-time

Channel1−3
FORCE-DISPL.

MenuCursor Start/Stop

Display before/after

Fig.3.1: Measuring mode; display ”Force-displ.”
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If you choose another function with the F-keys and then return to the menu with F4, the most recent display

remains active until you choose another function and confirm with  .

Channel1−3
FORCE-DISPL.

Statistics StatusCheck Diagram

Menu

Transducer test

Target values 0.000 kN 23.69 mm
Actual values 1.236 kN 19.38 mm

Channel 1−3

Current values
I/O status
Transducer test

Transducer test

Target values 0.000 kN 23.69 mm
Actual values 1.236 kN 19.38 mm

Channel 1−3

Current values
I/O status
Transducer test

Transducer test

Target values 0.000 kN 23.69 mm
Actual values 1.236 kN 19.38 mm

Channel 1−3

IO
Statistics StatusCheck Diagram

Display before Display after

Statistics StatusCheck Diagram

Fig.3.2: Measuring mode; changing the display



3.3 Possible displays

Current values

Force Displ.

4.118 kN 5.342 mm
Measure Measure

Statistics StatusCheck Diagram

−> 0 <− MenuInput Calibrate

4.118 kN 5.342 mm
Zero Zero

−> 0 <− MenuInput Calibrate

4.118 kN 5.342 mm
Calibr Calibr

−> 0 <− MenuInput Calibrate

Force Displ.

Force Displ.

3.3.1 Current values

D-9Measure ➝ Current values
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The display shows the current measured values. The left-hand display
field shows the measured force values. The right-hand display field
shows the measured displacement values. The header also gives the
amplifier identification. The input connected is identified below the

measured value indication. You can use function key  to choose the

inputs Measure, Zero and Calibrate for both I/O channels.

Use the  key to trigger internal calibration.

Use the  key to carry out a zero balance.

Use the  key to return to the output menu.



3.3.2 I/O status

I/O status

Statistics StatusCheck Diagram

I/O status

START 0 CHECK 1 NF 0 BUSY 1 /THR 1
P1 0 CLEAR 1 NOK 0 NO1 0
P2 0 CAL 0 OK 1 NO2 0
P4 0 F−0 1 /ALARM 1 NO4 0
PRINT 0 S−0 1 /WARN 1 NO8 0

Channel 1−3

Menu

D-10 Measure Ý I/Os

ML85C

Displays current I/O status (0=low; 1=high).

Abbreviation Function
START Start/stop measurement

P1 Switch data set (20)

P2 Switch data set (21)

P4 Switch data set (22)

PRINT Trigger print task

CHECK Transducer test

CLEAR delete statistics buffer

CAL Trigger internal calibration

F−0 Set force zero point

s−0 Set the displacement zero point

NF reserve

BUSY Status message

NOK NOK message (summation message)

OK OK message (summation message)

ALARM  Force or displacement overshoot, range
window

WARN error message

THR Force overshoot, thread-in window

No. 1 In the event of a NOK message, the
No. 2

In the event of a NOK message, the
number of the defective window is specified

No. 4
number of the defective window is specified
in binary code. If all windows are affected,

error number ”0” is displayed.No. 8

in binary code. If all windows are affected,
error number ”0” is displayed.



3.3.3 Diagnosis

Diagnosis

Statistics StatusCheck Diagram

MenuStart/Stop

Channel1−3Diagnosis

Meas. stopped:
Last measured value:
Number of buffered val.:

through software command

1

D-11Measure Ý Diagnosis

ML85C

You can use the “Diagnosis” function to establish why a measurement
was ended and how many measured values were stored. The following
processes end a measurement:

1. maximum measurement duration reached

2. settling time expired

3. by remote contact STOP (external stop signal)

4. by software command STOP (F-key or  MGCplus Assistant)

5. standstill detected

6. measured value buffer full

7. force alarm exceeded (displays the last measured value)

8. displacement alarm exceeded (displays the last measured value)

9. s-right range window reached



3.3.4 Transducer test

Transducer test

Statistics StatusCheck Diagram

Transducer test

Target values 0.000 N 23.69 mm
Actual values 1.236 N 19.38 mm

Channel 1−3

OK
Menu

D-12 Measure ➝ Transducer test

ML85C

You can use the ”Transducer test” function to check the zero point
setting (Displ. and Force). The result of the target/actual comparison is
displayed as OK/NOK. Enter the permitted deviation in the ”Transducer
test” setup window, which you access via the ”Press fit” pull-up menu
(see page C-40).



3.3.5 Force-displacement diagram

Force − displ.

Statistics StatusCheck Diagram

Channel1−3
FORCE−DISPL.

MenuCursor Start/Stop

Graphic field Info field

Channel1−3
FORCE-DISPL.

MenuCursor Zoom in

2184 kN
2.5 mm
ABSOLUTE

End NOK

Zoom out MenuCursor Zoom in

Channel1−3
FORCE-DISPL.

2184 kN
2.5 mm
ABSOLUTE

End NOK

B

B

D-13Measure Ý Force-displacement diagram

ML85C

You can use the ”Force vs. Displ.” function to plot the
force-displacement trend as a curve in the range window.

1. Press .

2. Select ”Force − displ.” from the pull-up menu and confirm 

with .

3. Press  (Start/Stop) to begin measuring.

The display is divided into two areas. The force-displacement curve and
the window are displayed in the graphic field. The info field contains the
following:

Channel numbers

Diagram type and window type (A = alarm limits; B = range window)

Coordinates (absolute/relative)

Status (Measuring/End)

Evaluation (OK/NOK)

The scaling of the display depends on the input values in the range
window (see C-28).



Channel1−3
FORCE-DISPL.

MenuCursor Zoom in

122N

Absolute

End OK

Cursor

122 N
12.28 mm
Absolute

Zoom
in

Zoom
in

Display

4

Zoom
factor

D-14 Measure Ý Force-displacement diagram

ML85C

Cursor

You may use function key  to switch on a cursor in the display, and

you can then use cursor keys  to move it up, down and from side to
side. The cursor moves from value to value.

When the cursor is switched on, the info field also displays the
following:

Zoom factor (max. 32)
Measured value Force (at cursor position)
Measured value Displ. (at cursor position)
Reference to Zero point (absolute/relative)

Zoom in

Press function key to enlarge the display in the graphic field.

Enlargement takes place at the point where the cursor and the
force-displacement curve intersect. The display is enlarged by a factor
of 2 per keystroke.

Zoom out

Press function key to reduce the display in the graphic field.

Reduction takes place at the point where the cursor and the
force-displacement curve intersect. The display is reduced by a factor
of 2 per keystroke (as far as the ”alarm window” area).



3.3.6 Force-time diagram

Force − time

Statistics StatusCheck Diagram

Channel1−3
FORCE-TIME

MenuCursor Start/Stop

Graphic field Info field

Channel1−3
FORCE-TIME

MenuCursor Zoom in

2184 kN
5 S
ABSOLUTE

End NOK

Zoom out MenuCursor Zoom in

Channel1−3
FORCE-TIME

2184 kN
5 S
ABSOLUTE

End NOK

B

B

D-15Measure Ý Force-time diagram

ML85C

7. Use  to select ”Save/Load” and confirm with .

You are now in the ”Save/Load Setup” setup menu.

You can plot the force trend with the ”Force-time diagram” function.

1. Press .

2. Select ”Force − time” from the pull-up menu and confirm 

with .

3. Press  (Start/Stop) to begin measuring.

The display is divided into two areas. The force-time diagram is
displayed in the graphic field. The info field contains the following:

Channel numbers

Diagram type and window type (A = alarm limits; B = range window)

Status (Measuring/End)

Evaluation (OK/NOK)



3.3.7 Displacement-time diagram

Displ. − time

Statistics StatusCheck Diagram

Graphic field Info field

Channel1−3
DISPL.-TIME

MenuCursor Start/Stop
End NOK

Channel1−3
DISPL.-TIME

MenuCursor Zoom in

218 mm
5 S
ABSOLUTE

End NOK

Zoom out MenuCursor Zoom in

Channel1−3
DISPL.-TIME

218 mm
5 S
ABSOLUTE

End NOK

B

B

D-16 Measure Ý Displacement-time diagram

ML85C

Use the ”Displ.-time Diagram” function to plot the displacement-time
trend as a curve.

1. Press .

2. Select ”Displ. − time” from the pull-up menu and confirm 

with .

3. Press  (Start/Stop) to begin measuring.

The display is divided into two areas. The displacement-time curve is
displayed in the graphic field. The info field contains the following:

Channel numbers

Diagram type and window type (A = alarm limits; B = range window)

Status (Measuring/End)

Evaluation (OK/NOK)



4 Statistics

D-17Measure ➝ Statistics

ML85C

The Statistics function gives you the ability to assess the quality of your press-fit processes.
It produces min/max force histograms for each window and continuously calculates the mean
value and standard deviation. You can make statistical records for a maximum of 65000
press-fit processes. If the number of press-fit processes exceeds this value, the statistics
buffer is cleared and re-initialized.



Total

Statistics StatusCheck Diagram

Statistics StatusCheck Diagram

Total number of cycles:
OK cycles:

NOK cycles:

Channel1−3

3
2
1

Statistics

4.1 Statistics: Total

D-18 Measure Ý Statistics: Total

ML85C

The function ”Statistics: Total” displays the total number of press-fit
processes together with the number of OK and NOK processes.



>>> MenuDelete Print

Mean value
Std. Dev.

Mean value
Std. Dev.

Thread-in window
0.000 kN
0.000 kN
0.000 kN
0.000 kN

min.

max.

Window

Statistics StatusCheck Diagram

4.2 Statistics: windows

D-19Measure Ý Statistics: windows

ML85C

Fitting window

The statistical data for a fitting window starts being acquired when the
force trend for the press-fit process has at least one point within the
specified displacement limits. Histograms are produced for force
minima and maxima. Histograms are divided into nine force classes;
five of these classes are within force limits, with a further two
out-of-range classes on each side.

F

Fmin Fmax

1 2 3 4 5 6 7 8 9

NOK NOKOK

Fig.4.1: Class division: fitting window

Classes 2 to 8 are the same width, but 1 and 9 are unlimited. Mean
value and standard deviation are continuously calculated for force
min/max.

You can clear the statistics buffer with either function key F1 or a
remote control contact (see page B-4).



End position

Statistics StatusCheck Diagram

Displ. limits:
left
right

Distribution of end position

0.000 mm
0.000 mm

>>> MenuDelete Print

4.3 Statistics: end position

D-20 Measure Ý Statistics: end position

ML85C

End position

A statistical record of the end window is made for each measurement.
A histogram of the end position is produced. The histogram is divided
into nine displacement classes; five of these classes are within
displacement limits, with a further two out-of-range classes on each
side.

S

sleft

1 2 3 4 5 6 7 8 9

NOK NOKOK

sright

Fig.4.2: Class division: end window

Classes 2 to 8 are the same width, but 1 and 9 are unlimited.

You can clear the statistics buffer with either function key F1 or a
remote control contact (see page B-4).



4.4 Calculation formulae

D-21Measure Ý Statistical formulae

ML85C

Class number

Class number � 2 � 5 � �Yextreme � Ymin

Ymax � Ymin

�
Yextreme = extreme value (to be included in the histogram)
Ymin = in range minimum
Ymax = in range maximum

Mean-value calculation

Mean value � 1
n · � xi � 1

n · sum of all measured values

n=number of press-fit processes
Xi=individual measured value

Standard deviation

Standard deviation � 1
n � 1�

�
�
�n

i�1

X2
i � 1

n ��n

i�1

Xi �
2

�
�
�

	
n=number of press-fit processes
Xi=individual measured value
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E Menu structure

E-1Menu structure Ý Measuring mode
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E-2 Menu structure Ý Measuring mode
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or

 ↓

 

F-key assignment in measuring mode (output status)

Button for accessing the setup dialogue

Selection bar, setup mode

The lines in the
pull-up menu are 
displayed in
sequence.

Setup window

Selection field

If the menu does not fit
on one page, it is
divided into sections.
The circled letters are
for your guidance on
the next page.

E-3Menu structure Ý Measuring mode

ML85C

The menu structure that follows is intended to help you find the setup menus you are looking for more quickly. To
begin with, the F-key assignment is displayed after you switch on the device and you are then informed of the se-
quence of keys you can use to call the various menus.

Structural components



E-4 Menu structure Ý Measuring mode
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Symbols

mV/V ↓ Selection field

0.000000... Edit field

measure
Button

Check boxes

Cursor keys

Arrows show the direction in which the keys work



Current values
or

Force Displ.

4.118 kN 5.342 mm
measure measure

I/O status Channel 1−3

Statistics StatusService Diagram

I/O status

−> 0 <− MenuInput Calibrate Menu

START 1 CHECK 1 NF 0 BUSY 1 /THR 1
P1 0 CLEAR 1 NOK 0 NO1 0
P2 0 CAL 0 OK 1 NO2 0
P4 0 F−0 1 /ALARM 1 NO4 0
PRINT 0 S−0 0 /WARN 1 NO8 0

Force Displ.

0.236 kN 1.551 mm
Zero Zero

−> 0 <− MenuInput Calibrate

Force Displ.

5.228 kN 8.305 mm
Calibr Calibr

−> 0 <− MenuInput Calibrate

Force Displ.

Set zero point

(press ESC to go back)

Selection bar

or

The F4 key (menu) takes you back to the selection bar from any menu.

1 Measuring mode

E-5Menu structure Ý Measuring mode
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Statistics StatusService Diagram Selection bar

MenuStart/Stop

Channel 1−3Diagnosis

Meas. stopped:
Last measured value:
Number of buffered val.:

by software command

1

or
DiagnosisTransducer test

Transducer test Channel 1−3

Target values 0.000 N 23.69 mm
Actual values 1.236 N 19.38 mm

OK
Menu

The F4 key (menu) takes you back to the selection bar from any menu.

E-6 Menu structure Ý Measuring mode

ML85C



Force-Displ.
or

Channel 1−3
FORCE-DISPL.

MenuCursor Start/Stop

Channel 1−3
FORCE-DISPL.

MenuCursor Zoom in

Zoom out MenuCursor Zoom in

2184 kN
2.5 mm
ABSOLUTE

End NOK

End NOK

Channel1−3
FORCE-DISPL.

2184 kN
2.5 mm
ABSOLUTE

End NOK

Zoom out

B

The F4 key (menu) takes you back to the selection bar from any menu.

Statistics StatusService Diagram Selection bar

E-7Menu structure Ý Measuring mode
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Displ.-Time

Channel1−3
DISPL.-TIME

MenuCursor Start/Stop
End NOK

Channel1−3
DISPL.-TIME

Zoom out MenuCursor Zoom in

218 mm
5 S
ABSOLUTE

End NOK

Channel1−3
DISPL.-TIME

218 mm
5 S
ABSOLUTE

End NOK

o
Force-Time

Channel1−3
FORCE-TIME

MenuCursor Start/Stop
End NOK

Channel1−3
FORCE-TIME

Zoom out MenuCursor Zoom in

2184 kN
5 S
ABSOLUTE

Fin NOK

Channel1−3
FORCE-TIME

2184 kN
5 S
ABSOLUTE

End NOK

Zoom out MenuCursor Zoom in Zoom out MenuCursor Zoom in

B

The F4 key (menu) takes you back to the selection bar from any menu.

Statistics StatusService Diagram Selection bar

E-8 Menu structure Ý Measuring mode
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Total
or

Window End position
or

Menudelete Print

Total number of cycles:
OK cycles:

NOK cycles:

Channel1−3

3
2
1

Statistics

>>> Menudelete Print

Average value
Std. Dev.
Average value
Std. Dev.

Fitting window
0.000kN
0.000kN
0.000kN
0.000kN

Menudelete Print

Displ. limits:
left:
right

Distribution of F-end

0.000mm
0.000mm

min.

max.

OK: 4 NOK: 1

OK: 4 NOK: 1

The F4 key (menu) takes you back to the selection bar from any menu.

Statistics StatusService Diagram Selection bar

E-9Menu structure Ý Measuring mode
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Total
o

Statistics StatusService Diagram

Actual value
o

>>> MenuActual value <<<<

F :
s left:

Thread-in window
0.010
0.500

Target values
max.
right

1.000 kN
6.000mm

Thr. in win.NOK Window 5 ...
Window 2 NOK Window 6 ...
Window 3  ... Window 7 ...
Window 4  ... End wind. NOK

Channel1−3

End

F left
Force right min.

Displ. min.

Fitting window 2
0.010
0.001
0.500

Target values
max.
max.
max.

1.000 kN
1.500 kN
6.000mm

Target values

Menudelete Print

Block force:
s left:

End window
0.040
0.500

Target values
kN
right 30.00mm

Menu

Force min.
Force max.
Displ. coordinates absolute

Thread-in window
0.010 kN
0.500 kN

Actual value
at
at

1.000mm
6.000mm

NOK

Force min.
Force max.
Displ. coordinates absolute

Fitting window 2
0.010 kN
0.500 kN

Actual value
at
at

1.000mm
6.000mm

NOK

End force
End position
Overshoot
Displ. coordinates absolute

End window
0.010 kN

15.34 mm
0.01 mm

Actual value

NOK

Menudelete Print

NOK

Menu

Menu

Menu

Selection bar

Force absolute Displ. absolute

Force absolute Displ. absolute

Force absolute Displ. absolute

B

The F4 key (menu) takes you back to the selection bar from any menu.

E-10 Menu structure Ý Measuring mode
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Statistics StatusService Diagram Selection bar

B

Menu

Press-fit tasks
File name
Status

5
MPV21
Acquisition disabled

Recording on hard disk

54,554 MB OF 162,500 MB FREE

Data acquisition

The F4 key (menu) takes you back to the selection bar from any menu.

E-11Menu structure Ý Measuring mode
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ML85C



Access:

Password

User:

Password:

new...

change...

set...

delete...

PASSWORD

Password protection

Authorization of the operator

SystemPassword Yes
Save/Load No
Data acquisition No
Interface No
Print No
Language No
Time No
Log off No

Display Display format No
F-keys No
Channel names No

Amplifier Transducer No
Conditioning No
Display No
Analog outputs No
Switch No

Options Remote contacts No
Limit switches No
Combine LIV No

Peak value storeNo
Version No

Off↓

OK Cancel

MillerUser1:

Delete user

clear

MorganUser2: clear

User3: clear

New password:

Access: Operator

User:

Password:

Add user

Operator
System

OK Cancel

OK Cancel

OK Cancel

Change password

or

Diagram StatusCheck Statistics

Display Press fitSystem Amplifier

Selection bar

2 Setup mode

E-13Menu structure Ý Setup mode
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to amplifier channels 1 2 3 4 5 6 7 8 101112131415169

Whole setup

OK Cancel

COPY SETUP

Copy from channel: 1 ↓

All

Remote contacts
Transducer
Conditioning

Limit switches
Peak values

Display
Analog outputs

or

B

SAVE/LOAD SETUP

Factory setupLoad...Save...

Copy...

Save/Load

CP

1 2 3 4 5 6 7 8 101112131415169

Param.set
Channel

OK Cancel

1  1  1

1

Save parameter

Load factory setup

AB

OK Cancel

1 2 3 4 5 6 7 8 101112131415169CP

All

OK

or

CP

1 2 3 4 5 6 7 8 101112131415169

Param.set
Channel

OK Cancel

1  1  1

1

Load parameter

Load setup from disk:

Diagram StatusCheck Statistics

Display Press fitSystem Amplifier

Selection bar

E-14 Menu structure Ý Setup mode
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or

B Data acquisition

or

C

Data acquisition

Channel 3

Channel selection

File name

Auto start Off

OK

Cancel

Off
On

Diagram StatusCheck Statistics

Display Press fitSystem Amplifier

Selection bar

E-15Menu structure Ý Setup mode
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Interface

or

Interface setup

RS232... RS485...

IEC ... Ethernet ...

RS232-setup

Baudrate:

Format:

9600 Baud ↓

8E1 ↓

OK Cancel

OK IEEE488-setup

Address:

Card type:

4 ...

no card ↓

OK Cancel

300 Baud
600 Baud
1200 Baud
2400 Baud
4800 Baud
9600 Baud
19200 Baud
38400 Baud
57600 Baud

8N1
801
8E1
8N2
802
8E2

OK

Ethernet-setup

Address:

Card type:

0 ...

no card ↓

OK Cancel

OK

or

no card
Etherlink 1
Etherlink 2

3 AB locked during computer control

Baudrate

RS485-setup

Address 1...

Baud

Format:

Control slave:

300 ↓

8N1 ↓

OK Cancel

C D

Diagram StatusCheck Statistics

Display Press fitSystem Amplifier

Selection bar

E-16 Menu structure Ý Setup mode
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Time:

Day ...

Friday ↓

std ...

Date:

Day:

Month ↓ Year ...

min ... sec ...

DATE/TIME SETUP

Language Time

Statistics StatusCheck Diagram

English

Deutsch

Francaise

Español

LANGUAGE

Language: English

Display Amplifier Press fitSystem

o o

Print

Amplifier

PRINT

Print setup through :

AB

Select...

RS232 ↓

Setup of the signals to be printed

OK

RS232

RS485

Printer

D

Cycle No.
End force and position
Textual messages OK/NOK
Measurement values/window
Target values − always
Target values only by NOK
Print each cycle
Print only NOK cycles

OK

Cancel

All signals

Select signals for printout Channel 3

E-17Menu structure Ý Setup mode
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Level

F1: Zeroing ↓
F2: Zero/Cal/Measure ↓ One channel
F3: Autocal ↓ One channel
F4: ...F-Level One channel ↓

1 ...

F-KEYS SETUP  Level 1

Display format Channel names

or

Statistics StatusCheck Diagram

Display Amplifier Press fitSystem

Channels/Signals:

0 ...

one value ↓
All ↓

Number:
Type:

define...

DISPLAY FORMAT one value

Status line: OFF

All
select

OFF
ON

One channel

All channels

1

2

3

Channel name: 2−ML55

CHANNEL NAME Channel 1
free
one value
3 values
6 values
YT-Diagram
XY-Diagram
Status limit switch
Data acquisition

Channel
Gross
Net
Store1
Store2
Store12
LIV 1
LIV 2
LIV 3
LIV 4

OK Cancel All channels All signals

Select channel/signal

1 2 3 4 5 6 7 8 1011 12131415169

0...9

or

F-keys

not assigned
Tare
Zeroing
Clear stores
Zero/Cal/Measure
Autocal
LED Status/Level
LIV level
Remote/Local
Shunt On/Off
Start/Stop display
Print display
Print values
Print setup
Load from XM001
Load next P-set
Load previous P-set
Switch display unit
Start/Stop integration
Start/Stop data acquis.
Load DAQ param. set
Load DAQ comments

E-18 Menu structure Ý Setup mode
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Force transducer
or

Statistics StatusCheck Diagram

or

AmplifierSystem Display Press fit

Signal conditioning:
Force

Zero reference:

Zero offset:

Tare:

Disable zeroing: Disable taring:

Low pass

High pass

CONDITIONING Channel1

0.0000  ...

100 ↓

N

0.0000  ... N

0.0000  ... N

VHz

Off ↓

Bessel↓

Bessel

Butterworth

100
40
20
10
5
2.5
1.25
0.5
0.2
0.1
0.05

Off 
On

1V
2.5V
5V

V
g
kg
t
kt
tons
lbs
N
kN
bar
mbar
Pa
pas
.
.

E

kg

0.0000Point 1:
mV/V

0.0000

Shunt off

CancelOK

measure
0.0000Point 2: 0.0000 measure

Two point calibration

2.0000  ...

Type SG full bridge

Excitation:

Unit: mV/V

Zero point:

Nom.-value:

K-Factor:

TRANSDUCER Channel1

N ↓
0.0000  ... 0.0000  ...

50.0000  ...

measure... Adjust amplifier

0.0000  ...

5V↓

3

measure 3 3

−>0<−

−>T<−

OK

Unit:

Displ. transducer

1V
2.5V
5V

V
g
kg
t
kt
tons
lbs
N
kN
bar
mbar
Pa
pas
.
.

kg

0.0000Point 1:
mV/V

0.0000

Shunt off

CancelOK

measure

0.0000Point 2: 0.0000 measure

Two point calibration

2.0000  ...

Type IND half bridge

Excitation:

Unit: mV/V

Zero point:

Nom.-value:

K-Factor:

TRANSDUCER Channel2

mm ↓
0.0000  ... 0.0000  ...

50.0000  ...

measure... Adjust amplifier

0.0000  ...

5V↓

3

measure

OK

Unit:

E-19Menu structure Ý Setup mode
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Display: Displacement

mV/V
V
mm

or

Statistics StatusCheck Diagram

AmplifierSystem Display Press fit

Signal conditioning:
Displacement

Zero reference:

Zero offset:

Tare:

Disable zeroing: Disable taring:

Low pass

High pass

CONDITIONING Channel2

0.0000  ...

100 ↓

mm

0.0000  ... mm

0.0000  ... mm

VHz

Off↓

Bessel ↓

1
2
5
10
20
50
100
200
500
1000

Bessel

Butterworth

100
40
20
10
5
2.5
1.25
0.5
0.2
0.1
0.05

Off 
On

Unit Abs

Decimal places

Display range: from

to

step

DISPLAY Channel 2

100 ↓

10,000V

−10,000V

3 ...

mm ↓ 3

3 3

−>0<−

−>T<−

Display: Force

mV/V
V
N

1
2
5
10
20
50
100
200
500
1000

Unit Abs

Decimal places

Display range: from

to

step

DISPLAY Channel 1

100 ↓

10,000V

−10,000V

3 ...

N ↓ 3

or

E
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F

Diagram StatusCheck Statistics

Display Press fitSystem Amplifier

Coordinates Range window
o

CancelOK

F:

s:

Range window Channel 3

min.

left

60...

−25...

max.

right

300...

50.00...

N

mm

o

Selection bar

absolute
�

Display values as

End position
Relative window
Coordinates Channel 3

relative to end pos. �
0.00... mm

absolute
relative relative to end pos.

relative to start pos.

Display Press fitSystem Amplifier

CancelOK

Alarm Fmax:

Alarm s:

Alarm window Channel 3

250

55

kN

mm

Alarm window

Data acquisition...

Alarm Fmin: −250 kN

CancelOK

Store values at

Data acquisition Channel 3

�F > 0,5 % of the range window or

�s > 0,5 % of the range window
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F

Diagram StatusCheck Statistics

Display Press fitSystem Amplifier

or

CancelOK

s:

Fitting window Channel 3

left −25 right 50.00 mm

Fitting window 2

disabled
Curve evaluation
Evaluation of Fmin
Evaluation of Fmax
Evaluate Fmean

Function disabled

Reference Displ. absolute

Type of window rectangle

F: min. 60 max. 300 N

absolute
relative

rectangle
trapezium

Fitting window G

Selection bar

Thread-in window

CancelOK

F:

s:

Thread-in window Channel 3

min.

left

20...

−5...

max.

right

50...

5.00..

N

mm

Enable Yes

Yes
No

or

Reference Force absolute

absolute
relative to  Fmin window 2
relative to  Fmax window 2
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Diagram StatusCheck Statistics

Display Press fitSystem Amplifier

Transducer test
or

Transducer test Channel 1−3

Target values 2.0 ...measure Deviation %

Force kN
Displ. mm

+/− kN
+/− mm

48.76
1.04

2438...
52.00...

G

Display Press fitSystem Amplifier

End window + method

CancelOK

End window + method Channel 3

Total time 10.000

Method Target pos. + settling time ↓

s: left 60 right 75 mm

S

Reference Displ.

1.500 N

absolute

Block force

Settling time 2.000 S

Block force+settling time
Standstill recognition
External stop signal
Target pos.+settling time

or

Version

Display Press fitSystem Amplifier

Identification: HBM,RD002−ML85/3,0,P4.12

Comments:

VERSION Channel1−3

...

Serial and revision number...
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1.1 Amplifier modules ML85C

F-3Specifications

ML85C

Max. number of force values 750

Max. number of displacement values 750

Max. measurement duration S 27

Sampling rate Hz 2400

Evaluation

max. number of evaluation windows 9

Type of window trapezium or rectangle

4 evaluation methods per window (from Version P4.00) Evaluation of the curve
Evaluation of the minimum force in the window
Evaluation of the maximum force in the window

Evaluation of the mean force in the window

Displacement coordinate systems in the display absolute/relative to start position/relative to end position

Displacement coordinates fitting windows 2 − 7 (can be
selected separately for each fitting window independent
of the displacement coordinate system of the display) absolute/relative to start position/relative to end position

Force coordinates fitting windows 3 − 7 absolute/relative to Fmin of fitting window 2/relative to Fmax of
fitting window 2

force and displacement monitoring, alarm window online

Thread-in window for force monitoring online

Measurement methods 1. Block + settling time / 
2. Standstill recognition + settling time /

3. External stop signal / 
4. Target pos. + settling time

Number of independent data sets 64

Duration of offline evaluation, end window ms 1

Duration of offline-evaluation rectangular window ms 1 + 5 ms per measuring point

Duration of offline-evaluation trapezium window ms 1 +32 ms per measuring point



F-4 Specifications

ML85C

Statistics

Number of statistics buffers 64 (1 for each parameter set)

Maximum number of cycles 65000

Number of histogram classes for force maximum 9 per fitting window

Number of histogram classes for force minimum 9 per fitting window

Number of histogram classes for end position 9

Mean value calculation of Fmin and Fmax over all fitting
cycles

separate for each fitting window

Calculation of standard deviation of Fmin and Fmax over
all fitting cycles

separate for each fitting window

Nominal temperature range _C [_F] −20 ... +60 [−4 .. +140]

Operating temperature range _C [_F] −20 ... +60 [−4 ... +140]

Storage temperature range _C [_F] −25 ... +70 [−13 ... +158]

Operating voltages V +14.6 ... 17.0 (< 90 mA)
−14.6 ... 17.0 (< 100 mA)

−7 ...  -9 (<10 mA)

Card format mm Europe 100 x 160

Width mm 20.3 (4 divs.)

Connector indirect DIN 41612
1) 0.05 at PWM



1.2 AP75 connection board

F-5Specifications

ML85C

ML85C + connection board AP75
Digital inputs
Max. number of digital inputs 8 (16)1)

Input voltage range V 0 ... 24

Electrical isolation V Typically 500

Low potential V < 5

High potential V >10

Grounding systems 1, separated from the digital output

Control functions for groups of MGCplus channels Autocalibration ON/OFF; Zeroing; Taring; Delete/retain peak
value; Internal curve generator synchronization

Digital outputs
Max. number of digital outputs 8 (16)1)

Output voltage range V 0 ... 24

Output current A 0,5

short-circuit current A 1,5

Electrical isolation V Typically 500

Response time ms < 4

Grounding systems 1, separated from the digital inputs

Excitation V 24 (external)

Mechanical system

Nominal temperature range _C [_F] −20 ... +60 [−4 .. +140]

Operating temperature range _C [_F] −20 ... +60 [−4 ... +140]

Storage temperature range _C [_F] −25 ... +70 [−13 ... +158]

Operating voltages V +14.6 ... +17.0 (< 120 mA)/ 
−17.0 ... -14.6 (< 120 mA)/ 

−9.0 ... −7.0 (< 10 mA)

Card format mm Europa 160 x 100

Card format / width mm 20.3 (4 divs.)

Connection technique Pluggable screw terminals
1) When using 2 AP75 connection boards: 16 digital inputs and 16 digital outputs
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G Keywords

G-1Keywords

ML85C

A
AB22/AB32, measuring mode, D-5 

alarm limits, C-19 

alarm window, C-27 

amplifier, set up, C-16 

B
block force, C-35 

button, E-4 

C
calibration, D-9 

check boxes, E-4 

connecting, B-1 

Connection boards, AP75, B-4 

cursor, D-14 

D
data acquisition, print, C-41 

Diagnosis, D-11 

diagram
displacement-time, D-16 
force-displacement, D-13 
force-time, D-15 

display, D-6 
absolute, C-20–C-23 

current values, D-9 
displacement-time diagram, D-16 
display in measuring mode, D-7 
first display, D-6 
force-displacement diagram, D-13 
force-time diagram, D-15 
I/O status, D-10 
relative, C-20–C-23 
transducer check, D-12 

E
edit field, E-4 

end position, C-24 

end window, C-35 
evaluation, C-35 
method, C-35 

evaluation methods, C-18 

External stop signal, C-37 

F
fitting window, C-19 , C-32 

setting up, C-34 

Front panels, LED display ML85B, D-4 

front panels, LED display, D-3 
amplifier plug-in, D-3 

H
hard disk, installation, C-41 

histogram, D-17–D-21 



G-2 Stichwortverzeichnis

ML85C

I
I/O, status display, D-10 

inputs, B-4 

inputs and outputs, B-3 

M
maintenance and cleaning, A-5 

measurement parameter, setting up, C-20–C-24 

Measuring amplifier, setup, force and displacement,
C-17 

menu structure, E-1 
measuring mode, E-5 
setup mode, E-13 

ML85 press-fit module, C-16 

O
outputs, B-5 

P
Printing, C-43 

R
range window, C-19 , C-28 

remotes, B-3 
AP75 assignment, B-3 

S
Safety instructions, A-3 

selection field, E-4 

setting up the coordinate system, C-26 

settling time, C-35 

specifications, F-1–F-7 

start position, C-20 

statistics, D-17 
formulae, D-21 
total, D-18 
window

end position, D-20 
fitting window, D-19 

System, printing, C-43 

system of coordinates, C-20 



G-3Keywords

ML85C

T
target pos.+settling time, C-38 

thread-in window, C-19 , C-29 
setting up, C-31 

tolerance window procedure, C-19 

total time, C-35 

transducer check, C-40 

Troubleshooting, C-63 

W
window

relative to end position, C-23 
relative to start position, C-20 

Z
zero balance, D-9 

zoom, D-14 



G-4 Stichwortverzeichnis

ML85C



H Certificate of conformity

H-1Certificate of conformity

ML85C
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Modifications reserved. 
All details describe our products in
general form only. They are not to be understood as
express warranty and do not constitute any liability
whatsoever.

Hottinger Baldwin Messtechnik GmbH

Im Tiefen See 45, D-64293 Darmstadt, Germany
Tel.: +49 6151 8030; Fax: +49 6151 803 9100
E−mail: support@hbm.com   www.hbm.com
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