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@ Dr. Staiger Mohilo & Co GmbH List of contents

Important note:

The contents of this operation manual are copyright. This particularly applies to the translation of material as
well as its reproduction, the extraction of diagrams, transmission by radio, reproduction by photomechanical
or similar means and storage in data processing equipment. This also applies to the use of extracts from the
manual.

The authors have taken great care and used effective monitoring processes in compiling all the technical
specifications and programs in this document. Nevertheless, errors may occur, therefore Staiger, Mohilo
must point out that no warranty or any liability can be assumed for the consequences arising from incorrect
information, accidental damage or consequential damage.

Furthermore, no warranty can be assumed for the material, the quality and the suitability for a particular
purpose. The contents are subject to error and technical change. The authors would appreciate if they could
be informed about any possible errors.

BA1552 1le_JH/MH Page 2 of 122 Force / displacement-measuring system



List of contents Dr. Staiger Mohilo & Co GmbH

1. List

of contents

1. ISy o) w0 1= 0 £ 3
2. [N 0 C= 0 =T = T/ 5
3. DESCIIPHON Of tNE SYSTEM ...t e e e e e s e s e s e s e e e e ennn 6

3.1 GENETAI FUNCHION ...ttt bbbt bbb oo b e e h e e s b e b e eb e e bt e b e e b e e b e s b e e b e e ab e s b e be e b e sa e st e be e b e b e 6
3.11 ONE- OF TWO-CRANNEI SYSTEM ...ttt ettt b e e bt e et e e be e e ab e ehb e oo be e eabe bt e e ebe e embeahbe e abeeeaeeshbeeebeeebeesnbeenans 7
3.12 MUII-CRANNET SYSTEIM ...ttt ettt he e et eb et e bt e ehb e e s bt e eae e bt e sh b e e be e eas e beeeabe e nbeeeaneeaseanbeesbneenbeesananee 8

3.2. STelo] oJcR o)l o L= Y= o PO PU VPPN 9

3.3. Front view and description of positions. .10
3.3.1 Device with display screen.............. .10
3.3.2 Device without display screen........ L1

3.4. Rear view and desCription Of POSITIONS .......coiiiuiiiiiiiieie ettt ettt bbb e he et e e sa b e ebb e e saeeebe e e sbeeebeesbneeaneenbeeaneens 12

4. IVIBASUIEITIENL. ... £ 4 e e s 13

4.1. Measurement of force (y) via displacement (x) y =f(X).... .13

4.2. Measurement during forward and backward movement .14

4.3. Measurement with compressive and tractive forces ...... .14

4.4. Measurement of force (y) over arange Of time (£) Y = F(£) cveereeriieiie i e 15

5. (0] g1 ol IF-T oo JESiTo o - 1SR

5.1. Standard SEqUENCE Of MEASUINNG CYCIO......oiuiiiiiiiiitt ettt ettt st e bttt e s e be e st e e ee e e sh b e s b e e saeesb b e enteesbeebeeennas

5.2. Measuring sequence ended through the StOP SIGNAL .......c..oiiiiii i e ee e

5.3. Measuring sequence for incremental displacement sensors

5.4. =S Y=o U= g [T (Y= | = | OO PP TR UPTOTOPPTOPOS

6. (@] 01T - o o TSR

6.1. Putting into operation (brief instruction)

6.2. Status line / input / Soft key - functions.
6.2.1. SEALUS TINE .o b e b bbb e bR R R R E e bbbt b e a e
6.2.2. Soft key — fUNCHION (FUNCHON KEYS FL- F7) ..ottt ettt sttt sttt et e b e st e s b bt e eae ekt eesbeanb e e sabessbeenneenee 21
6.2.3. Input of values
6.2.4. SPECIAI INPULS ...ttt ettt ettt h e a bt e s bt e e h bt e he e S as e e s e e R bt ekt e 1H bt e bt e o H b e e ab e e e asea b e e eh bt e a bt e nbeeenbeenbeeanbeenneanneene

6.3. =T QLU 11 (Ut LU PP
6.3.1. Structure channel selection
6.3.2. SEUCLUrE ON ChANNEITEVE ... e et

6.4. Differences DMF-P A400 / DMF-P V3 / EGSY MOUE........ccuutiiiiiiiitieeie ettt ettt sttt eib e st se e sbeeate e e besbeeseeesnbeenneenaeens 26

7. Evaluation of the MEASUred VAIUES ............coioiiiiiiiii e e e e e e e e 27

7.1. Evaluation method
7.1.1. Evaluation method 1: tolerance Window Method............cccoiiiiiiiiiii e s
7.1.2. Evaluation method 2 — Dynamic measuring windows
7.1.3. Evaluation method 3: Classification displacement ....
7.1.4. Evaluation method 4: ClassifiCation fOrCE........c.cuiiiiiiiiiii e e e

7.2. TOIBIANCE WINTOWS ...t b e bbb b b e e s bt b e e b e e b s b e e s s b e e e e b e e b s b e e st b e st e et
7.2.1. Overview table
7.2.2. Window type 0; displacement WINAOW T€ft ...........oiiiiiiiiie et sr et b e e s eennas
7.2.3. Window type 0; fOrce WINAOW = @t The TOP ....oveeiieiiieiie ettt sr e b b e sb e e sbr e e be e e e sareenas
7.2.4. Window type 1; joining window
7.2.5. Window type 2; limitation window at the DOttom FIGNL...........cooiiiiii e
7.2.6. Window type 3; start position window, limitation at the top - 1€ft..........coieiiii e 41
7.2.7. Window type 4: Snap window, peak window at the top
7.2.8. WiNAOW tYPE 5; RISING WINTOW .......eiiiiiiiitit ettt b e ee et e b e e s hb e e be e s bt e ab e e e bt e sae e b e e e n b e e nbeeeaeesareebeenineenas
7.2.9. WiNdow type 6; QVErage VAIUE WINGOW ........cc.eeitiiirieiiiiiie it ettt sie et et saeeabeeas bt e sbeeabeessbe e sbeeaseeasb e e nbeeabeesnreenbeenneeannas
7.2.10. Window type 7; limitation window top - right..

7.2.11. Window type 8; End window at the top..........

7.2.12. Window type 9; Start window at the top.........ccceveveeniiiieniene
7.2.13. Window type 10: Snap window, peak window at the bottom .. .57
7.2.14. Window type 11; End window at the bottom..............cccceceeee. ...60
7.2.15. Window type 12; start window at the bottom . .63
7.2.16. Window type 13; reverse window - right ........ .66
7.2.17. Window type 14; Reverse window left ...............cco.... ..68
7.2.18. Window type 15; Limitation window at the bottom - left .71
7.2.19. Window type 16; Displacement window right ............. .73
7.2.20. Window type 17; Force window at the bottom... .. 74
7.2.21. Window type 18; Speed window .................... .. 75

7.3. Presentation of measured values.... .76
7.3.1. Menu measured values: Table.... .. 76
7.3.2. =T aTU R B To = Uy T T TP TS U PP UP PP UPPPPP 78
7.3.3. Diagram menu in the CUrsor and ZOOM MOGOE..........coiuuiiiiiie ettt e eie et be et sb e st e sbeeebe e e beeereesabeeareenbeeanneannes 79

Force / displacement-measuring system Page 3 of 122 BA1552 1le_JH/MH




Dr. Staiger Mohilo & Co GmbH List of contents

8.1.1.
8.1.2.
8.1.3.
8.1.4.

8.2.

8.2.1.
8.2.2.
8.2.3.

8.3.

8.3.1.
8.3.2.
8.3.3.
8.3.4.
8.3.5.
8.3.6.
8.3.7.

8.4.

8.4.1.

8.5.

8.5.1.
8.5.2.
8.5.3.
8.5.4.
8.5.5.
8.5.6.

9.1.

9.3.

Programming and Parameter €NMTY ......ccooeeeiieiiie e 81
=T T U T gTo o] (oo =Ly o HO T PSSP U R UPOURRUROS 82
MENU INPUL OF SEEPOINTS ...ttt ettt et e et b e sk e e et e e eb e e she e ea b e e eas e b e e shb e e ebe e embeahb e e beesab e e et e anbeesabeenbeannaene 82
Parameter menu ........ccocceeeviieeeiiennnns ...85
Editing tolerance WINAOWS graphiCally ..........co.ioiiiiiiiiie ettt ettt st et e bt e e saeeebe e e b e e et e sabeesseeabeesnbeennae e 89
COPYING Of MEASUNING PIOGIAIMNS ......vieiutiteeauteaaiearteeauteeaueesseeaaseeaseaseesaseaassaseessseeaseasseaasseeaseasseassbeeabeanseeasseeabeanssessnessbeenseaas 92
System settings.......coccevveeririeeneenne .94
Menu system settings 1.. .94
Menu system settings 2... ..96
Menu System settings 3. ...98
Calibration ..........cccceveennenne ...99
(O 1o 11 To ] 1 1= o U TSP P TP UPOUR 99
Menu calibration of the X-axis resistive, inductive, 0..10V ..100
Menu calibration of the X-axis incrementally ..................... ..103
Menu calibration of the X-axis absolutely SSI ... ...104
Menu calibrating the Y-axis Strain gage ........ ....105
Menu calibration of Y-axis Piezo................. ..107
Menu calibration of the Y-axis active 0..10V.. ....108
Control and ServiCe.........ccooovneirieeneeiee e ....109
Service menu................... ....109
DOCUMENLALION ANA SLALISTIC .......eiueeeitieitie ettt h et eb e e b et s bt e e ae e bt e sab e e eae e bt e sbb e e bt enbeesb e e ambeeereenbeeanbeenneenes 110
D OCUMENTALION MEINU. ...ttt ettt ettt b e bt e e es e e bt bt bt s b e e R b st eb e e b e et ek e eb e e b et eae e e bt ekt e renb et e s e e eneanen
Menu error messages ..
[ go 0o ool 01 1=T o 1T T ST U PP U PR URTPPROTN
Menu protocol memory
Menu curve memory ... .
] L[S Tl 4 1= o T (OO TP O PP U ST UPROTRR PP
INFOPMALION AN GAEA.....eeeeeeiiiee ettt e e ettt e e e e bbb e e e e e e s aan e bn et e e e e e e neee e 119
TECNNICAl SPECITICALIONS ... ettt ettt he e et ettt e bt e e et et bt e bt e e as ek bt e bt e easeb b e e ke e sas e be e et e e naneteeannis 119
Putting into operation check list. 121

Technical terms-synonyms.....

BA1552 1le_JH/MH Page 4 of 122 Force / displacement-measuring system



Note on safety Dr. Staiger Mohilo & Co GmbH @

2. Note on safety

Do not operate the device in areas with danger of explosion.

An operation of the device in areas with risk of explosion is not permitted.
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3. Description of the system

3.1. General function

The multi-channel force/displacement measuring system DMF-P A400 was especially designed for the use
in units and systems with several joining processes, which are monitored independently from each other.
Based on a two-channel device the system can be extended by connecting several devices according to the
requirements. The network and data exchange both between the devices and with a possible extern
visualization is done per Ethernet.

The coupling to the unit can be carried out via field bus or corresponding control inputs. In extreme cases,
each device can be operated autonomously. In the same way, the single channels are independent from
each other.

The configuration / putting into operation is performed by a device with screen or a PC with web browser. It
was emphasized on a clear and simple user prompting. Continuity with the previous devices of the DMF-P
series was observed and many more functions have been added.

Features:

Forward-backward measurement

Traction-compression-applications

Possibility of 4-quadrant measurement

32 setpoint records per channel

8 evaluation functions / window per setpoint record

Graphically editable windows

Additional window types: speed, under construction envelope curve, hysteresis, break point, gradient
Online- and Offline-evaluations

Statistic with protocol functions

coccococococ o CcC oo

100 curve memories per channel, 1000 measured value memories per channel (can be extended
through memory expansion)

Self-monitoring and diagnosis

Open system for later extensions by modular construction

Ethernet 10 / 100 MBit/s for networking

Fieldbus-interfaces (optional)

PS/2-Keyboard interface for easy handling

o CCC

Web server for visualization, modification and filing as well as remote control by a PC
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3.1.1. One- or two-channel system

|
|
DME-P A400 | User / Control
I — 1
over A400 Staiger Mohilo @ |
Operating | ! Operating I
oK & @ oK
NOK @ ® NoK Status I P LC
System OK | ) System OK I >
Control Fieldbus
I Parallel
— | interface
DEERERE :
A Aﬁ ' 4
Force signal (Y) ggr?;??%nem
channel A Channel A
Status
. Displacement Control
Force signal (Y) sigrlloal )
Channel B Channel B
User / Machine / Process
< m
n n .. .
2 3 Joining techniques
o
o o
S o <) (Mechanic,
o o i
e 2 Hyd rau_llc,
c < Pneumatic...)
o o
taw] taw]

In one-channel applications only channel A is used.
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3.1.2. Multi-channel system

Communication of the device User / control

Switch / lift PLC
| Status .
> Fieldbus
Control Parallel
interface
DMF-P A400 Staiger Mohilo @
Operating O O Operating
ok O 0 ok
. @ ok
DMF-P A4oo Staiger Mohilo @ P O system 0K
Operating O O operating
ok @ 0 ok
© nok
DMF-P A4oo Staiger Mohilo @ P O system OK

Operating O
oK O

NOK @

© Operating

0 ok

@ NOK.

O System OK.

System OK O

|
EEEREDE

Status /
Control

-
>
>

—p

Force signal (Y)

channel 1
Force signal (Y)

Displ.signal (X)
channel 2

channell
Displ.signal (X)

channel 2
Force signal(Y)

channel 3
Force signal (Y)

channel 4
Displ. signal (X)

Displ.signal(X)
channel 4

channel 3
Force signal(Y)

channel 5
Force signal (Y)

Displ.signal (X)
channel 6

channel 5
Displ.signal (X)

channel 6

Joining process
1
Joining process
2
Joining process
3
Joining process
4
Joining process
5
Joining process
6

il
i
i
‘>
il
il

Joining techniques

(Mechanic, Hydraulic, Pneumatic...)

User / machine / process
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3.2.  Scope of delivery

Basic unit with a two-channel slide-in module each for X (displacement) and Y (force) and optional fieldbus
interface and / or digital E/A-module.

The device can be delivered with or without display screen.
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3.3.  Front view and description of positions

3.3.1. Device with display screen

ovr--\A400

Operating )

Staiger Mohjlo @
) Operating

OK &
4
NOK @ @ NOK
\ 5
System OK _ System OK 6

7

2l
EERERERE  ~

9 10
1 LC-screen with measuring curve and additional information
2 Signal indicator channel A
3 Signal indicator channel B
4 Yellow signal indicator Operating ............ Measurement active
5 Green signal indicator OK ..................... Measurement (joining) in tolerance range
6 Red signal indicator NOK ...................... Measurement (joining) not ok
7 Yellow signal indicator system OK .......... Device ready for operation
8 ENTER key, confirmation .................... ENTER, Accept value
9 Description of the function keys  .......... e.g. key F1 & table
10 Function keys F1to F7  .......cocoviennnis menu-dependent functions

Signal indicators are realised with light emitting diodes (LED’s).
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3.3.2. Device without display screen

Staiger Mohijfo @
oK © 0 QK
- - 4
NOK @ ® NOK
\ 5
System OK

System OK o
\ 6
7

2 Signal indicators channel A
3 Signal indicators channel B
4 Yellow signal indicator Operating ............ Measurement active
5 Green signal indicator OK ..................... Measurement (joining) within tolerance
range
6 Red signal indicator NOK ...................... Measurement (joining) not OK
Yellow signal indicator System OK........... Device ready for operation

Signal indicators are realised with light emitting diodes (LED’s).
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3.4. Rear view and description of positions

N
&
&

®© ©
® = © )
o [ 8[| my [
6 [f| o [ i
o |
o T H 3
@ a 3 2o
©

Basic unit, depending on configuration and options Slide-in modules, depending on the configuration
and options

10. Digital I/O module

11. PLC channel A

12. PLC channel B

13. Displacement sensor module

. Supply (24 V DC)

. LAN (Ethernet)

. PS2 keyboard

. Serial interface (COM1)
. Serial interface (COM2)
. Profibus (option)

14. Displacement monitor output channel A
15. Displacement input channel A
16. Displacement input channel B

. Parallel printer

. Fieldbus (option) 17. Displacement monitor output channel B

18. Force sensor module

© 00 N o o~ W DN P

. Fieldbus (option)
19. Force monitor output channel A

20. Force input channel A
21. Force input channel B

22. Force monitor output channel B

Description of the pin assignment, see the operation manual “DMF-P A400 Interface”.
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4. Measurement

The DMF-P A400 measures on both channels independently. X- and Y- signals are measured and evaluated
per each channel synchronously (measuring curve). The measurement can be started through an extern
signal or an intern requirement (X-value, waypoint or Y-value, force).

Using the evaluation windows specified by the operator the measuring curve is evaluated and a clear GOOD
(OK) or BAD (NOK)- identification is obtained.

4.1. Measurement of force (y) via displacement (x) y = f(x)

The joining of a shank into a boring with joining into block can be taken as a typical example

o
s Q=
] = c O @ O
o = o S0 S
x L S © S c o G x
o S a® = 90 c €0
» o 8o Sl sE€ 2
v < £ o« s
2= Qo o s o= 8
S's £ Q cLepP Eco
8 2 S c = £ 00
" L SE2 2= 5
v =32% SR
O «w
v x a’so
~—~
>"‘-L
N
()]
o
-
o
LL
|
]
! related force value
v '
o
CETTTETTTrr e e e e ey
T Displacement (x)

single waypoint

In this joining process, a stroke is effected in one direction and only compressive forces occur.
For each waypoint the maximally occurring force (compressive force) is recorded, displayed and used for the
evaluation.

For this type of measurement forward is selected as measuring direction and compression as force direction
in the parameter menu of the respective setpoint record (see chapter 8.1.2).
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4.2. Measurement during forward and backward movement

Here in this example, the recording and evaluation is performed for both directions of movement (e.g. testing
of disc spring packets or dampers).

'

related force value ’

forward \

related force value
backward

Force (Y)

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIIIIIIIIIIIIIII >
T Displacement (x)

single waypoint

Here the pairs of values x/y are recorded independently in both directions of movement.
In this example only compressive forces are measured, therefore the maximal force is measured and
evaluated for each waypoint.

In the parameter menu of the respective setpoint record forward & backward is selected as measuring
direction for this type of measurement, and compression as direction of force (see chapter 8.1.2). The
sensitivity of the reverse identification can be set in the menu reverse identification. It can be defined for the
evaluation windows in which direction of movement the evaluation should be carried out (see chapter. 8.1.1).

The measuring results are displayed in two separate tables for forward and backward (see chapter 7.3.1).

4.3. Measurement with compressive and tractive forces

The measurement and recording of compressive- and tractive forces is performed either in two or four
guadrants, depending if the displacement (x) can only accept positive or positive and negative values. Both
measurements are possible. In the following example a four-quadrant measurement is shown. A joint- or
damper analysis can be taken as an example for that.
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relating force

value forward \
—>

Force (y)
.

single waypoint

=

| |= .>
TTTTTTTTTTO T T T T T I I T [TT T 1T 1] I|||||||||||D|Sp|acement

'\ )

relating force
value backwards

For both directions of movement the pairs of value x/y are recorded independently. In the forward movement
compressive forces occur and in the backward movement tractive forces occur.

When compressive and tractive forces are recorded simultaneously, both the maximum force value (max.
value) and the minimum force value (min. value) are saved at the respective waypoint.

For this type of measurement forward & backward is selected as measuring direction in the parameter menu
of the respective setpoint record and compression & traction is selected as force direction (see chapter
8.1.2). The sensitivity of the reverse identification can be set in the menu reverse identification. It can be
defined for the evaluation windows for which direction of movement the evaluation should be performed (see
chapter 8.1.1).

The measuring results are displayed in two separate tables for forward and backward (see chapter 7.3.1).

4.4. Measurement of force (y) over a range of time (t) y = f(t)

If no reference to a displacement (x) is required or if operated with constant advance speed, instead of a
measurement y=f(x), the force(y) can be measured as function over a range of time.

A displacement sensor is like that not necessary. In addition, this type of measurement can be used to
record other time-dependent curves.

—

Force (Y)

1
]
]
:
]
X related force value
1
]
]
]
]
]

CETETTErT e rrerr e e rrrT >
T Time (t)

single point of time

For the measurement over time the sensor type time is selected in the menu calibration of x-axis (see
chapter 8.3.1 and following).
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5. Control and signals

Description of the pin assignment see chapter 5. Operation manual DMF-P A400 Interface.

5.1. Standard sequence of measuring cycle

Measuring sequence for one channel
(Measuring cycle is ended by 20% displacement reverse)

Measuring cycle
(DMFP intern)

@

Reverse 20 %

of meas. way
Displ. sensor %
1.step  Setp. rec. 2°to 1 I T T - T - T
setp. rec 2*valid 0 —L__I_ ____________________

(5 outputs PLC)

>100ms

o ﬁ
2. step Ready for meas. 1 o
(Output DMFP) J

. —
1
-
1
|
|
|
1
1
1
|
|
1
S I N

Protocal output

0 ‘ ‘
Meas._Start 1— ] i !
(Output PLC) 0 *kkk | |
% § read OK or NOK
Sequence_end 1 |

(output DMFP)

OK (10) 1
(output DMFP)

NOK (NIO) 1—F——————— | =
(output DMFP) 0 l I
System OK 1
(output DMFP) 0 | |

Caution: To end a started measuring cycle when a sequence is stopped (e.g. by emergency stop) apply
"Measurement_Stop“, until "Sequence_End"“ changes to logic state 1 (high) (e.g. run to basic position or
when switching to manual operation).

* Start of the force-fitting only when "Sequence_End" is in logic state 0 (low) !

o "Measurement_Start” can only be cut off if "Sequence_End* is in logic state 0 (low) !

ok 100 ms before "Measurement_Start“ is activated, the PLC must set the outputs "Setp.rec™ to
"Setp.rec2™ for the required measuring program!

Fkkok "Measurement_Start" is only accepted, if the output "Ready" is in logic state 1 (high).
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5.2. Measuring sequence ended through the stop signal

Measuring cycle

(DMFP intern) ! —
i /
Displacementsensor }4/
1.step  Setp. rec. 2°to 1 P T L R —
setp. rec 2*valid e S

(5 outputs PLC)

Protocol output

2. step Ready for meas. 1
(Output DMFP) J

Read OK or NOK

0
Meas._Start 1— 1 !
(Output PLC) 0 Kkkk i /
Meas. Stop ** 1 % %
(Output PLC) 0 3

Sequence End 1
(output DMFP) 0—
OK (I0) 1
(output DMFP) 0 — e e
NOK (NIO) e ‘i/ N___ ___________
(output DMFP) 0 | |
System OK 1 J ; ;
(output DMFP) 0 | |
* The signal "Measurement_Stop* can be cut off, when "Sequence_end" is back in state 1 (high)
*x In addition to the PLC signal "Measurement_Stop" the measuring cycle can also be ended with the

key combination [F1 + F2 + ENTER].

ok 100 ms before "Meas_Start* is activated the PLC must set the outputs ,Setp.rec2’ to
,Setp.rec2® for the required measuring program!

¥**x  "Meas_Start" is only accepted when the output "Ready” is in logic state 1 (high).
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5.3.  Measuring sequence for incremental displacement sensors

The incremental displacement sensor is zeroed at the beginning of the measuring cycle, i.e. after
"Measurement_Start" with falling edge from "sequence_end"

Measuring cycle
(DMFP intern)

1.step  Setp. rec. 2°to 1 P T oo T T TTTTT
setp. rec 2*valid 0 L 1

e S ——
(5 outputs PLC) - 100ms
kK ﬁ

2. step Ready for meas. 1 J
0

Protocol output

(Output DMFP)

Meas._Start ¢ i
(Output PLC) 0 *xxx |

Meas._Stop ** 1 T
(Output PLC) 0

*

Read OK or NOK

Sequence End 1
(output DMFP)

ooy 1 e
(output DMFP) 0 |
NOK (NIO) 1 ———— 'i/ \I ______________
(output DMFP) 0 | |

System OK 1
(output DMFP)

0 R
* The signal "Maes_Stop“ can be cancelled, when ,Sequence_End“ is back on logic state 1 (high)
*x In addition to the PLC signal "Measurement_Stop" the measuring cycle can also be ended with the
keys [F1 + F2 + Return].
ok 100 ms before "Meas_Start* is activated the PLC must set the outputs "Setp.rec2’ to "Setp.rec2*"

for the required measuring program!!

¥k "Meas_Start" is only accepted, if the output "Ready” is on logic state 1 (high)
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5.4. Test sequence (self-test)

System test-cycle 1
T approx. 0.1 sec.

0 /
Test 1 ] F
(output PLC) 0

read System OK

End of cycle 1
(output DMFP) o
OK (I0) 1
(output DMFP) 0 —————

1 e — —
NOK (NIO) I
(output DMFP) 0 A

*

1 I
System OK I
(output DMFP) 0— b e

* After the test cycle the output "SystemOK" switches to Low, if an error occurred.

If there is no error, "SystemOK" remains on High.

or safety parts the test sequence should be performed before and after each part.

The test sequence should be integrated in the control cycle that no cycle time is lost (e.g. during parts
supply)
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6. Operation

6.1. Putting into operation (brief instruction)

1. Connect the sensors for the X- and Y-axes (e.g. X-axis displacement-, Y-axis force sensor).

2. Switch the device on ® Channel selection is shown on the monitor
Select a channel with the function keys (F1-F2) and accept it with the ENTER key.
The screen Measured values: table of the selected channel is shown.

3.  With the function keys (F6; F3) switch to the menu System settings ( 8.2).
The device is factory configured. If necessary change data (channel name, unit name, mode...)

4. In the menu Calibrating X-axis (8.3.1 and following) calibrate the sensor (e.g. displacement sensor).

5. Inthe menu Calibrating Y-axis (8.3.5 and following) calibrate the sensor (e.g. force sensor).

6. Inthe menu Setpoint values (8.1.1) define the window (8.1.1).

7. Inthe menu Parameter (8.1.2) enter the damping factor etc.

8. In the menu Service (8.4.1) force- and displacement sensor can be checked.
Select the requested menu Table or Diagram (see 7.3.1 or 7.3.2), for adjustment and optimisation of the
windows select the menu Setpoint values (8.1.1)

9. Repeat positions 4. to 8. for the second channel. Therefore return from the screen measured values:
table, service or diagram to the screen channel selection with the function key F4 (Return) and select the
second channel.
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6.2. Status line/input/ Soft key - functions

6.2.1. Status line

The so-called status line is displayed on top, which gives a reference to the respective display and the
selected channel. All the presentations and inputs refer to the channel, which is indicated here.

In addition, the screen Channel selection indicates the most important information for each channel.

Status line 1 2 3 4
1 Channel number
2 Channel name c1 | chanrelz | Lreysan | smok
3 Unit name
4 System status Channel-Select
C Identifier P | Sys Meas
Ll chonnelt | 0] Ok [0k |
Channel information 2 | Channel 2 0l Ok Q1
4 . A| A A
5 Channel number
6 Channel name
7 Selected program in the
respective channel
8 System status of the resp. channel
9 Result of the previous meas.
¥
5 6 7 8 9

6.2.2. Soft key —function (function keys F1- F7)

Control and input can either be performed with the keys on the front plate or with a commercial PC-keyboard
with PS2 connection (position of the connecting socket see 3.4). On this extern keyboard the assignment of
the function keys F1-F7 is equal to the one on the device.

Values are always accepted with the ENTER key.

At the lower edge of the screen, the menu-dependent functions of the control keys are shown, as well as the
options of function selections.

EREEE

~

Values are always accepted with the ENTER key.

Force / displacement-measuring system  Page 21 of 122 BA1552 1le_JH/MH




Dr. Staiger Mohilo & Co GmbH Operation

Here for example the screens Channel selection and Measured values: Table

c1 | crannell | Lineisan | SmOK
Channel-Select Qelert the channel with
[c]  Identifier [F ] o [ veas | ‘
1 | Channel 1 I ~ L
— || 2| Channel 2 0| oK oK

Accept the selection
<! with the ENTER key

v [ |

N
ERREREERE
|

c1 | channell | Lineisdn | smok c2 | channel2 | Lire1/540 | SmoOK
Measured values: tabular form Measured values: tabular form
Br. actual values setpoint values Pr. actual values setpoint values
0 min max min max forw, 0 min max min max Tar,
1 2162 21.00 2200 mm 1 2191 19.00 2200 mm
2 187.54 160,00 21000 kM p) 206,23 160,00 21000 kM
2 5852 6568 46,00 8200 kM 3 §2.12 89,19 46,00 8200 kM
4 7397 7e.88 62,00 o600 kM 4 7811 8264 g2.00 o600 kM
5 87.78 9147 75.00 10900 kM 5 80,18 92,56 75.00 0000 kN
& &
7 7
g g
10, 10,
| Diegr.| Serv. [ch.Sel [Setpt |Calb, [Docu | | Diegr.| Serv. [Ch.Sel[Setpt. [Calib, [Docu | |

ERERREERE ERERERE

Key | Abbreviation | Menu function
F1
F2 Diagr. Measurlng qlata presented as
— characteristic
Serv. Service and diagnosis
F4 Return. Return to the channel selection
‘ Setp. Input of setpoints
1 Calib. Calibration and system settings
@4 | Docu Documentation and protocol

BA1552 1e_JH/MH

Page 22 of 122

Force / displacement-measuring system



Operation Dr. Staiger Mohilo & Co GmbH @

6.2.3. Input of values

F1 IR E | Use the Cursor keys to select the column, which has to be changed. It will be shown with
~—’ _? the respective inversion.

’ Select the processing mode

Numeric values

F1 Nl | With the Cursor keys the position, which has to be changed, can be selected. It will be
. '12 displayed inversed and blinking.

; F3 | Incrementing the | F4 Decrementing the
M= selected position Ml selected position

‘_J Accept the entry

When negative values are entered, first change the number and then the sign
E with |

Alphanumeric value

F1 B | The position, which has to be changed, can be selected with the Cursor keys. It will be
~—’ E_2 displayed inversed and blinking.

F3 | Selected position '™ sclected position
Select the forward symbol Ml Select the backward symbol

,_J Accept the entry

E You can switch between capital and small letters with F5

Input with an extern keyboard

With an extern keyboard it is also possible to navigate between the input fields with the arrow keys. The

input of numeric values can be performed directly with the number keys. The input must always start left
aligned.

The comma positions, which are set in the respective calibration menu, cannot be changed here.

In the alphanumeric fields the following symbols are available:

AABCDEFGHI JKLMNOOPQRSTUUVWKYZ0123456789. @ +-/\
adbcdef ghi j kl modpqr st ulivwxyz0123456789. : +-/\
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6.2.4. Special inputs

BE -

Ends the measurement on both channels

Ends the measurement manually

6.3. Menu structure

For a better understanding the menu structure for the channel selection and the subdivision in the respective
channel are shown separately.

6.3.1. Structure channel selection

c1 | chennell | Linelsdn | Smok
Channel-Select
C Identifier P | Sys Meas
o
]
o
]
C2 | Channel2 | Linei/s40 | SmoK
Measured values: tabular form
Pr. actual values setpoint values
a min max min max_ | forwr
1 2191 19,00 2200[ mm
2 206.33 160.00 21000 kN
2 6212 60,19 4600 £200| kN
4 78.11 8354 62.00 9600| kN
5 80,18 92.56 7500 10800 kM
<]
7
8
16,
|D|agr“ Serv. ‘Ch.SeI]Setpt |Ca\|b‘ |Docu
c1 | chennell | Linelsdn | Smok
Measured values: tabular form
Pr. actual values setpoint values
a min max min max_ | forwr
1 2162 2100 2200[ mm
> 2 1754 1000 21000 kM| €——
2 58,62 65.68 4600 £200| kN
4 7397 7888 62.00 9600| kN
5 87.78| 9147 7500 10800 kM
<]
7
8
16,
|D|agr“ Serv. ‘Ch.SeI]Setpt |Ca\|b‘ |Docu
dl | »
- Ll
— »
Ll
\ A

For channel 2 there is the same classification table, diagram and service
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