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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 single-channel force/displacement measuring system Type 4737A€ DMF-P A300 was specially
developed for the deployment in facilities and systems with joining systems.

The joining monitoring, as well as parameterisation, visualisation and evaluation of the process are done via
the single-channel force/displacement measuring system Type 4737A€ DMF-P A300. The conditioning of
the signal of both sensors is executed in the Type 4737A€& DMF-P A300. It is suitable for the deployment in
automatic production lines as well as for manual workstations.

The configuration / putting into operation is performed by the device 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

8 evaluation functions / window per setpoint record

Graphically editable windows

Additional window types: Hysteresis, breakpoint, gradient, speed, selective teach-in operation
Online- and Offline-evaluations

Statistic with protocol functions

100 curve memories, 1000 measured value memories (can be extended through memory expansion)
Logging of measurement results (I-P.M., Q-DAS, csv, txt, ...)

Self-monitoring and diagnosis

Ethernet 10 / 100 MBit/s for networking

Fieldbus-interfaces (optional)

PS/2-Keyboard interface for easy handling

Web server for visualization, modification and archiving

ccoccocCocoCocCoco oo oo CcCCC

And remote control by a PC via Ethernet

Manual No. 1562 Part 1 Page 7
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3.2 Schematic diagram
I
|
DMF-P A300 Type 4737A& |
——— I
DMF-P A400 Type 4733 flfTHEJ_? I
OK : : NOK Status | P LC
< >
e Control Fieldbus
I Parallel
interface
EEEEEE :
|

A

Force signal (Y) ggsrﬁ);?cé)e(;nent
Status
Control
User / Machine / Process

(7))

" .. .

§ Joining techniques

g 4 > (Mechanic,

= Hydraulic,

S Pneumatic&)

Law}
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3.3  Scope of delivery

Basic unit with slide-in module each for X (displacement) and Y (force) and optional fieldbus interface and /
or digital I/O-module.
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3.4  Front view and description of positions

DMF-P A300 Type 4737

DERRED@

§

O Gystem OK \

|

Signal indicator

Yellow signal indicator Operating
Green signal indicator OK

Red signal indicator NOK

Yellow signal indicator system OK

N O o0k WN P

ENTER key, confirmation

o

Description of the function keys
Function keys F1 to F7

Page 10

LC-screen with measuring curve and additional information

Measurement active

Measurement (joining) in tolerance range
Measurement (joining) not ok

Device ready for operation

ENTER, Accept value, reset of piezo force
sensors (Menu Service)

e.g. key F1 & table

menu-dependent functions
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3.5 Rear view and description of positions

Basic unit, depending on configuration and options

1 Supply (24 V DC)

2 LAN (Ethernet)

3 PS2 keyboard

4 Serial interface (COM1)
5 Serial interface (COM2)
6 Profibus (option)

7 Parallel printer

8 Fieldbus (option)

9 Fieldbus (option)

Description of the pin assignment, see chapter 5.

Manual No. 1562 Part 1

Plug-in modules, depending on the configuration

and options

10 Digital IO module

11 PLC

12 Displacement sensor module
13 Displacement monitor output
14 Displacement input

15 Force sensor module

16 Force monitor output

17 Force input

Page 11



KISTLER

measure. analyze. innovate.

4 Measurement

The DMF-P A300 TYPE 4737A... measures and evaluates X- and Y- signals are measured synchronously
(measuring curve). The measurement can be started through an extern signal. 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

©
g2
L5
o‘-l—
55
n O
95
o=

Start position with
force increase
Joining operation

with force from
sliding friction

Reaching of the block
position with increase
of force to block power

Force (y)

related force value

v

|III|III|III|III|III|III|III|iII|IIIlIII|III|II >
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 \

Force (Y)

related force value
backward

CETETTET e e e e et e e e e e e e e e >

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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Force (y)
-

relating force

value forward \
—>

single waypoint

L
/v /
- >
RN/ IR RN ||!T||||!|I|||||||||||Displacement

'\ )

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
]
]
:
1
| related force value
1
]
]
]
]
1

>

CETTETTET T et er e e e e e rrrrTd
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 A300 Interface.

5.1 Standard sequence of measuring cycle

Measuring sequence

(Measuring cycle is ended by 20% displacement reverse)

Measuring cycle | | ﬁ
(DMFP intern)

i Reverse 20 %
/@ of meas. way
Displ. sensor %
1. step Setp. rec. 2°to 1 === T - - - -
setp. rec 2*valid 0 __'_ _____ N R
(5 outputs PLC) !
>100ms |
o ﬁ |
2. step Ready for meas. 1 A i i Protocal output [
(Output DMFP) J !
(0] |
] |
| | !
Meas._Start 1— g ! !
(Output PLC) 0 kkkk |
read OK or NOK
Sequence_end 1
tput DMFP
(OUPULDNIFR) " |
OK (10) 1
(output DMFP) 0 L N
NOK (NIO) 1 | e
(output DMFP) 0 I !
System OK 1 ;
(output DMFP) 0— 3

Caution: To end a started measuring cycle when a sequence is stopped (e.g. by emergency stop) apply
"Measurement_Stopfi , until "Sequence_Endfi 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_Endii is in logic state 0 (low) !
* "Measurement_Startfi can only be cut off if "Sequence_Endii is in logic state 0 (low) !
ok 100 ms before "Measurement_Startii is activated, the PLC must set the outputs "Setp.rec’fi to

"Setp.rec2’ii for the required measuring program!
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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 T T T
setp. rec 2*valid |_____i_ I S
(5 outputs PLC) ! |
>100ms | !
Kok ﬁ i |
2. step Ready for meas. 1 2 i ' | brotocol ouput [
(Output DMFP) 0 J | )
! 1
! |
- |
Meas._Start 1— T ! |
(Output PLC) 0 Kkkx | / |
Meas. Stop ** 1 i 7
(Output PLC) 0 ; |
! | Read OK or NOK
Sequence End 1
(output DMFP) 0—
OK (I0) 1
(output DMFP) 0 — e
NOK (NIO) e ‘i/ N___ ___________
(output DMFP) 0 | |
System OK 1 J ; ;
(output DMFP) 0 | |
* The signal "Measurement_Stopii can be cut off, when "Sequence_endii is back in state 1 (high)
** 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_Startii is activated the PLC must set the outputs iSetp.rec2% to

iSetp.rec2 for the required measuring program!

Page 16
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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) ! —
Displacementsensor /l//

(5 outputs PLC) 100ms
*kk ﬁ

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

Meas._Start & T 1

(Output PLC) 0 *kkk |
Meas. Stop ** 1 ;
(Output PLC) 0 :

l.step  Setp.rec.2°to 1 T S
setp. rec 2*valid L e N

Protocol output

*

Read OK or NOK

Sequence End 1
(output DMFP)

OK (I0)
(output DMFP)

NOK (NIO) 1 ————= -i/ \I ______________
(output DMFP) 0 | |

o

System OK 1 J
(output DMFP) 0

* The signal "Maes_Stopii can be cancelled, when ASequence_Endii 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_Startii is activated the PLC must set the outputs "Setp.rec2% to "Setp.rec2*"
for the required measuring program!!
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5.4  Test sequence (self-test)

System test-cycle 1
T approx. 0.1 sec.

0 /
Test 1 ] I
(output PLC) 0

read System OK

End of cycle 1
(output DMFP) 0o
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 "SystemOK7 switches to Low, if an error occurred.

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

For 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 ® Measured values: tabular form is shown on the monitor.

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, modeé&)

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. Inthe 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)
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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.

Status line 1 2 3 4
1 Channel number
g (ljh_annel name c1 | chanrell | Liresan | smok
nit name
4 System status Measured values: tabular form
Fr. actual values setpoint values
0 min =N min max; forer,
1 39,22 2313 30,94 ¥3.53 kM
2 G048 70,37 2760 9161 kM
3 5,59 2885 kM
4
3
o
ri
&
10
Diagr. | sary. =atpt. |Calib. | Docu

6.2.2 Soft key T 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.

ERREREREE

~

Values are always accepted with the ENTER key.
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Here for example the screen Measured values: Table

c1 | channell | Lineysan | smok
Measured values: tabular form
Pr. actual values setpoint values
0 min max: min max: forw.
1 39.22 55.15 2094 7353 kM
2 6648 75.37 57.60 9161| kM
3 95,59 88,85 kM
4
5
)
7
)
10
|Diagr.| Sary, | |Setpt. |Ca|ib. | Daocu

EEEREERE
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Key | Abbreviation

Menu function

Diagr.

Measuring data presented as
characteristic

Serv.

Service and diagnosis

{ Setp.

Input of setpoints

\ calib.

Calibration and system settings

‘ Docu

Documentation and protocol

6.2.3 Input of values

F1 N E | Use the Cursor keys to select the column, which has to be changed
~—’ _? the respective inversion.

’, Select the processing mode

Manual No. 1562 Part 1
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Numeric values

v F1 B | With the Cursor keys the position, which has to be changed, can be selected. It will be
F_? displayed inversed and blinking.

F3 | Incrementing the | F4 Decrementing the
4 selected position Wl selected position

‘_] Accept the entry

When negative values are entered, first change the number and then the sign
. ISR (s

Alphanumeric value

v F1 B[ | The position, which has to be changed, can be selected with the Cursor keys. It will be
. F_? displayed inversed and blinking.

F3 | Selected position | F4 | Selected position
=4 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:

AABCDEFGH I JKLMNOOPQRSTUUVWXYZ0123456789. - +-/\
adbcdefghi jkImnodpgrstuiliviwxyz0123456789. : +-/\

6.2.4 Special inputs

BE -

Ends the measurement manually
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6.3

Menue structure

S [ el | Umeiso | smox T ] cremes | e | seox T ] cremes | e | seox
: Measured values: tabular form Service
pr.|  actual values setpoint values Digtal input | Digital output
a min max; min max: forw, Om. start OPrg.2*0  WOK Ownl O
1 39.22 5515 3094 7353 kN Omstop  Oprg.271  ONOK Ownz O
2 8648 75.37 57.60 91.61 kN OsyTest OPrg.2%2  @Wopemble Ownz O
3 95.59 88.85 kN Ozen Y OPrg.2*3  @CyelEnd Ownd O
4 Ozern X OPrg.2*4 M50k [ORef
5 O Masters. = P00 avyms OCP Ini.
Ll O Master check. aviE 0P onl
g O keymwitch oxe
-3.00 mm 33,00 mm 10 0.03 mm ‘ 031 kN
Tab. | Curs [ Serv. [oh.Selsetpt. [Calib. [ Docu [Diagr ] serv. [ch Sel[setpt. [Calib. | Docu Tab. [Diagr] __ch.Sel[Setpt [Calib. [ Docu
c1 Channel 1| Line /540 c1 Channel1 | Lineys#0 |  spiok 1 Channell | Line1540 |  Smok <1 | crenmels | Lreisio | smok ]
2000] L . Setpoint values: nput
I Calibration Documentation Program 0
PO IO Sl
! o T Tt | o G [
i X: x-axis (displacement) Em Error messages T | ——gm | 1501 2175 50.55 | 1
| feaaasi(rce) 2| isd2| 2201|4044 | esn1| 1
o | . Proto: - Data protocel 3| 2653| 3202| esds| 42| 2|fm 5‘
Fiax 142.77) - Sys: system setup Memo: Protocol memory 4 0.00 000 000 000 | o1
Finin el |
o 3135 Stat:  Statistics : ssg ssg sss ssg E 5055 | 1
in o1 ¥ ¥ !
-0 LB (oL = chO e 7 040 040 000 wa | off 3| 3
-300mm - 7587 mm 1388 KN 33.00mm & 0.00 0.00 0.00 000| 0 wol| o
Pl 4+ [res[end HEAES [ [ TJend Er | [Proto[Memo] Stat [Dvem] End « [ » [P+ Pro | Eqre [Para [ Ena | %) ©
7 0.00 .00 000 0| o
& 0.00 .00 0.00 000| O
4= [ = [Prg+] Pro- ] Edit JCopy ] End
i | creme1 | Umeism | smoc 1 | creme1 | Uneis | smoc T T T <1 | cremnes Line 17540 S [ e | Umeisio | smox
& q — Proi0 Diagram memory 12012
Calibration x-axis Calibration y-axis System setup 1 b e e Program copy
Sensor type: Disp: resisitive DatefTime 02.02.2007 10:10:45 ¢ = = . .
rode Ad00 20000 Source: Target:
Time measurement: Sensor type: Force: DMS o 1 : :
| places: s00000¢ ) Serial/CPU/IO! 12346 / 4,291/ 35 Channel; Prog:  Channel: Prog:
Decimal P Eecinallpleces: Systempasswor: (0=deact) 0 1 i
z”a‘ poirt: 3g gg mm Measuring range: 500.00 kN Programer password:  (0—deact) 0 H 0 = 1 - Channel 1 0
Ieaslring range min Ll Zeropoint tolerance: 100 % Station no. 0 |
Measuring range max: 3000 mm Sensitivity: 17356 mV/Y jage: English 0-31 - single program
X-Diagram view min -5.00 mm e e Evalathod: 1 1 gle prog
X-Diagratm view max: 33.00 mm s Tnin) [ Cycle end: extern | 52 - all programs
Zeropoint tolerance: 100 % lagram view max: 8 Y-Aois: KN 20001 J
Excitation: 2,5V X-Aus! mm -3.00 M 274 mm__XXKN 33.00 mm
+ ] ¥+ T [ Edit [calib. [ End + ] ¥+ ] [ [ Edit [Calb. [ End # | ¥ [ [ © [ear [spe2]ed 4| = [ # [ ¥ [runct[zoom] End ] =] [ [ Edit [Copy [ End
1 | crenneis | e | smox 1 | chemei | tnewsw | smox c1 [ cremeis [ dneysio [ smor G | chanai | tneys | smox 1 | crenneis | e | smox
" ) N . N . System setup 2 Statistic parameter menu
Calibration x-axis Calibration y-axis i — Program 0 . Fogram 0
(Sensor type: Force: DMS) o ?‘D”S'Ef name: gfﬂfs 1/540 Total pieces: 2 YIE  disabled 000 kN
rofibus
of them OK: z XTE disabied 000 mmo
stepl Data volume: disabled e 5 S disabied 000 mm 000 kN
Move to measuring min! Move to force zeropoint Data type: iR State: valid Job numer:
Slave address: u Meas dir; forwStackw, Forcedir: push Smogthf.; 0
Ethernet: master -Diagr. min: momm mas 330 mm
Padms o 5amae Staistic trme ronge: MG (Dete-Time) ¥ oot min Cnmn e o
Gate 192.168.2.1 N From: 01.01.2000 00:00:00 oeoffast: 000 mm  yoffset: 000 kN
AEAY. - To: 02022007 10:11:39 Jmeasuring range min: 000 mm max: 3000 mm
Webserer: = enabled : 02 i Wester sample: ommn O cnabled
e I = wot] | ] | | [ed 4] ¥ ] [Rem[Edt [s3]end peiete] = [Pro+ | Prg | Edit [Histo | End « | & [Prgi [ Prg | Edt | 18| End
o1 | cremels [ dneysio | smor 1 | creme1 | tmeism | smoc T | crene: | tneisam | smox i | creme1 | Gmeism | smoc S [ et | e | smok
i i - axi: i il i tem setup 3 Turnback detection
Calibration x-axis Calibration y-axis Etharnet setings for messurement values Protocol memory " .
Sensor : Force: DMS rogram
¢ type: ) Samba Ser Measurements: [IIES]
step2 lnauttv‘s;ues for salrggslginltn Available: 10
Move to final poi Calibration succeeded e Send type:  Serial single-line Speed: 5
Usernarme:
. Passwo! O Dsp 0.25 mm
Measuring ral ge: 500.00 kN Input values for samba server Delete:  Delete all measurements
Value b%fore ([:_a rlaélgré/:hﬁ.m kN Number of files: 0 (0=unlim) Displ Display measurements on screen
eviation 1..
Delete - Delete all measurements Send:  Protocal will be send.
ot [ ] [ [ Jend I T T T T Ted 4 | ¥ ekt Edit [ End ¥ | 4 [pelet=] Displ | Edit [send. ] End [+ [ Jet] Ted
S [ el | Umeism | smox S el | Uneisio | smox S [ cremai | e | smox
. i B Documentation Window definition
Calibration x-axis RS232 -> gk off Program 0, Window 3
gh >  single-line off Window type: 4
step3 o (i X-Coordinate: absolute
[l iy OK-hOKk Direction forw.8 backw.
Move to home position Diagram memory OK+NOK
?:v";t\‘; measuring points: 100 OK+NOK e . k2 kn
b iy 26535 32.02mm
[D::’I\Ta\separa r ol O 2653
-logging: ' '
Q-Das protocol oOff 6648 kN/mm L _ -1 6648 kN
26,53 mm 32,02 mm
cont] [ [ [ TJe + T+ ] [eat [ [end 4= [ = [win+ [ win- | Edit [ Del [ End
S e | Umeism | smox S [ el | Uneism | smox T ] cremes | tnesam
" . . 200.00]
Calibration x-axis ) | |
Program No. = P00 i
Mo error |
e TL N
Calibration succeeded |
1
I
L
; Ao
1141 mm 2075 kN 33,00 mm
IR Test[Chea| [ [ | [End win>[Move fr-Neww-Del] Edit | [End

Manual No. 1562 Part 1

Page 23



KISTLER

measure. analyze. innovate.

6.4  Differences DMF-P A300 Type 4737A& /| DMF-P V3

For users that already work with the device DMF-P V3, the most important differences between DMF-P V3
and DMF-P 300 Type 4737Aé& are pointed out here in a brief overview.

In the menu system settings the device DMF-P 3400 TYPE 4737A... can be switched to a DMF-P-V3 mode
(short V3). Primarily the compatibility regarding measurement and evaluation is established in this mode

(see below).

When switched over, all the previous settings are frozen and saved. In the new mode all
the configurations must be parameterised again. If you return to the first mode, the settings,

which you have made, are saved as well and the first settings are reloaded.

Function / feature

DMF-P A300

DMF-P V3

DMF-P A300 in the
V3 mode

Meas. direction X

Forward / backward

Forward

Forward

Meas. direction Y

Compression/traction
/compression&traction

Compression

Compression

Meas. quadrants All 4 Only 1. Only 1.
Evaluation window types | 21 6 6
Type of evaluation Rectangle/trapezoid Rectangle Rectangle
window
Tabular/graphical
Setpoint setting Tabular/graphical Tabular (only rectangular
window)

Diagram range

Free selectable

Min. in the origin

Min. in the origin

Zoom function

Free selectable

Y graduated
X free selectable

Free selectable

Protocol Ethernet/RS232/printer RS232/printer Ethernet/RS232/printer
Output formats Text, ASCII, CSV Text, ASCII Text, ASCII, CSV
Remote-Control Available Not available Available

Page 24

Manual No. 1562 Part 1




KISTLER

measure. analyze. innovate.

7 Evaluation of the measured values

7.1 Evaluation methods

The evaluation method is selected in the menu system settings | (see chapter 8.2.1)

7.1.1 Evaluation method 1: tolerance window method

In the displayed force-displacement diagram 5 tolerance windows are defined. An overlapping of the
tolerance windows (in this example window 2 with window 3) is possible.

Force-displacement window:  Wn1l

Wn2

Wn3

Displacement window: wWn4

Force window: Wn5
77F AKNI Wn,

Force
_ Wn,
measuring §
range %

Smin Smax S l\mmﬁ

Displacement measuring range

If window Wn1 for example is configured as type 1, the window would be violated and an
NOK would result. If the window Wn1 for example was configured as type 3, Wnl in this
example would not be violated, and an OK message would result, as long as the other
tolerance windows are not violated.

Manual No. 1562 Part 1 Page 25




KISTLER

measure. analyze. innovate.

7.1.2 Evaluation method 2 T Dynamic measuring windows

The evaluation method 2 is in all essential points identical with evaluation method 1. There is one difference,
the displacement coordinates (Smin and Snax) Of the force-displacement windows are set from the actual
reached displacement end-point after the measurement .

The relative displacement coordinates are programmed with negative signs (example below: Wn, and Wn,()
for these dynamic windows.
In addition the setting dynamic forward- backward must be made (see Setpoint input chapter. 8.1.1). If the
displacement coordinates are programmed with positive sign and the setting absolute is selected, a "fixed
window will result like in the evaluation method 1 (example below: Fe; or Fey).

Difference between evaluation method 1 and 2:

evaluation method 1

evaluation method 2

Example: Smin=8 mMm, S;.=10mm Example: Fel: Spn= 2mm, Spx= 4mm
Fe2: Spn=-4mm, Spa=-2mm
F AKNJ F AKNS
4{ Wnl Fi ﬁ
Whny Whn, ané ra
I ’ ‘
) ¥4
| & |
»” | |
diEn ey \
[ER \
|
Send Send Send(j
S immii S Ammii
Shin Smin Smax Smax
Smax Sma\x Smin Smin

negative signs

The evaluation method 2 is mainly used where there are work pieces or work piece
carriers with tolerances. The use of a dynamic tolerance window with live-function at the

same time is not possible.

In 4-quadrant measurements the end point on the left-hand side can also be used as
reference. Here the relative coordinates must be entered positively. The adjustment for the

dynamic must be set backward- forward.

Page 26
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7.1.3 Evaluation method 3: Classification displacement

A maximum of 8 displacement sections can be configured in this measuring method. The displacement
maximum (displacement end) in the window with the highest number is evaluated.

Wnl an

Force /
measuring
range 5 _\/

1 S2mm?
Smin Smax

Displacement measuring range

The displacement windows show a live output, which means if the displacement value in
window 1 is between S, and Sy the output F1 is set (see operation manual Interface
5.4.17, Digital I/O).
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7.1.4 Evaluation method 4: Classification force

For this evaluation method maximally 8 force sections can be configured.
The force maximum (force end) in the window with the highest window number is evaluated.

F 2kN2

/ Fmax

Force Fmin

measuring F
range / max

I:min

Displacement
measuring range

The force windows show a Live-output, i.e. if the force value in window 1 is between Fp,
and Fnax, the output F1 is set (see operation manual Interface 5.4.17, Digital I/O).
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