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Please study this handbook carefully before initial use of the equipment. Keep this
handbook at the working place, wherecagmueasily find it and hand it over with
the equipment to other persons.

1 Safety Regulations for Electrical Machines in Industrial Use

A Danger

Electrical machines are equipment for use in industrial plants. During operationlahgieesmnachine
may arise through rotating parts and/or high voltage.

In case of improper use of the machine during commissioning, operation arsgveaintenance
injuries to persons and damage of propmdy arise. The machine may only be used under the
provisins stated in the instruction manual, additionally the local working conditions should be
considered.

A Warning

Transportation, installation, commissioning, electrical connection, operation and maintenanc
may only be carried out by authorized and qualified specialist staff.
1 Knowledge of the regulations for the prevention of industrial accidents anddsssaid measu
a prerequisite for safe and tringlel®peration of this system.
1 This instruction manual contains the most important notes for operation of the system in
accordance with safety requirements.
1 This instruction manual and especially the safetyntaotesl herein must be observed by
all the persons working with the system.
1 Knowledge of and compliance with the general accident prevention regulations and first aid
measures are required for safe and-tfreehise of the unit.
All safety and warnimgfructions in the operating instructions must be strictly observed.
All claims for compensation in case of damage to property or personal injury are excluded,
especially if one of the following causes is responsible for it:
o0 The equipment wasus#d according to the intended purpose.
o Improper installation, commissioning, operation, and maintenance of the equipment.
o Operation of the equipment with defective safety devices or with improperly mounted
nonfunctional safety and protection devices.
Nonrobservance of the information in the operating instructions concerning installation
commissioning, operation and maintenance of the equipment.
Unauthorized modifications of the equipment.
Repair work performed by unauthorized personnel.
Events causd&y the effect of foreign bodies and force majeure.
Repair work using fooiginal spare parts

= =
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Attention!

Intended use also includes:

1 Observance of all information in the operating instructions.

9 Observance aedecution of all inspection and maintenance me
Nonobservance is a safety risk!

(ij Hotline

In case of breakdown of the machine or in case of danger please call our service hotline :
Tel. +49 (0) 8554 94 ZB Bax + 49 (0) 8554 94-268,&Maihfo@cabldec.net

Please be aware that thes$Analyser PAL 4G8( high precision ga
Handle it with care and provide a clean working environment.

2 Function of the equipment

The PressAnalyser PAL 4000 is an electronic measurenepedevinea machine capability
check of cri mppp rsadadgingvhevaliation thid eraict quality condition

of the crimping machine will be determined and reported by the calculation of a specific machine
capability indéMK indexXBuilin highly sensitive sensor technisloggd to evaluate the

measurands length and foregactlyn micrometernewtonEverslightest deviations of the press
accuracy can detected duetheprecise sensors.

During the measuremitat PAL 4000 loads the crimping press with a constant counterforce of 8 kN.
The measugrvaluesvill be saveahd entered in a graph where the values are statistically evaluated.
Additionally the PAL 4000 can basabdight setting gaulyecontrastonventional static dial

gauges the PAL 4000 allows to determine the differendbdete@leand the actual shut height

very comfortgioh an automatic process.

Of coursédefore delivettye PAKOOGtselfis calibrated with high quality measuring gauges which
arereleased by a calibration laboratory accredited by thecGeiitation Body (DAKKS) to
examine crimp pr ess e.ghewdllration Ghouldribe repagbed yearlg.at or 0

3 Intended use

ThePAL 400B8as been developed for examining crimp pr@sses of a p p Usualg suchr t y p
a press has maximumpresdorceofapprox25 kNThe PAL 4000 can be loaget this force

levelwithout anysk oflamagedExceptionallglso larger crimping presses can by tested with the

PAL 400@utin this casgpecial attention must be paid that thedAl6t be damaged b
the high load.

The requirements for temperature and humidity have to be carefully observed. Ignoring these rules
cause accidents or damages. Other use as described in this manual is not allowed and can lead to
loss of arranty claims and liability exclusion of the supphautdomyzed modification of the
equipmertar ri ed out by wuser wil|l i nval i date the
to personnélhis statement also applies for any changes or conversions of the device.
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Type

PAL 4000

Charging device

115 230 V A®24 VDC

Power supply

AccuPack withOxMignoncau NiMH,@®0 mAh
(only rechargeable batd&yisize AA

Battery capaciiter full load approxé hours

Counterforce continuously variable ft6r20 kN
Maximum measurable load 20kN

Resolution height sensor 0.5 um

Measuring path height sensor optimum shut heigh® pm
Resolution force sensor at 8 kN 25N

Calibrated shut height 135.780 mm

Recommended room temperature 22°C +/5°

Protection class (against foreign substan IP 44

Dimensions (W x D x H) 100 mm x 140 mm x 140 mm
Weight 4.6 kg

Danger!

*Please use omgchargeable batteried..2Vhominal voltage).

Never insert alkalbsgterie$1.5V nominal voltag@rechargeable
There is a considerable risk of fire when charging alkaline batteri
substantial damage to persons and devices cannot be excluded!
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5 Scope of delivery

Standardelivery must include:

Case for transport and storing

Main unit PregsialyselPAL 4000

USB 2.@onnector calfldSBAto USBB), 3niength
Relay box for automatic press triggering

Sharpening stone

Power supply u?dt VDQvith adaptor krimary voltage00' 240 VDC
Serial interface caBl® 232length 3m

CDwithPAL PGoftwaren the document compartment
Calibration certificates in the document compartment
Operation manual

=4 =4 =-8_48_9_95_42_9_2°_-2

6 Packing

The device packed in a special transportation packing. Risaskisgpackage again or recycle it
according to your local rules.

7 Transportation

The transportation of the unit must be free of vibration and shock. The normal packaging is not
seaworthy and canoetused for water carriage. The packing does not protect against wet conditions.
Tumbling of the unit during transportation is not allowed. Handle with care! Throwing or falling dowr
the packed unit can cause damages or total demolition.

8 Storing

The RAL 4000 has to be stored in a dry atehwpelted room. The optimuagstemperature is
at 20°C. Too high humidity can cause corrosion on important precision parts.

9 Setup

The Pres8nalysePAL 4003 intended ftite check afimping pressd=or the test, the device

must be installed and firmly fixed in th&pfégslevices of the press must never be put out of
operation for the press inspection. ThARabsenas to be set up in a dry, dust freeetind

tempered room. It must be protected from improper environment conditions like high or low temper:
diect sun light, vibrations and other mechanical influences, electromagnetic or magnetic fields, hun
or dust.

If any defects, improper functions, damages or problems occur, which cannot be solved by the
instructions in this handbook, please setdh@uleoi operation and contteat for support.

DANGER TO LIRfever put safety deviokethe crimping press of operation. Please work only

with closed protection covers.
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10 Maintenance

The PABO0Grequires no maintenance from the user. After the maintenance cycles have expired (ca
be read in the PAL PC programme) or after one year of operation, the Press Analyser should be se
back to @ec for inspection andattbration.

11 Starting up

11.1 Parts accessories and operating controls

/ Case for transport and storing

Document compartment

USBconnection calfléSRA / USB
B)
PressAnalysdevicd?AL 4000

Bottom adapter platelfmyo
standard (optional)

Ram adapter fboycstandard
(optional)

Bottom adapter pltareYazaki
standard (optional)
Ramadapter foYazalstandard
(optional)

Serial interface cable

Power log and charger
Screw sdbr adapte(®ptional)
Sharpening stone

Relay boforautomatipress
triggering

Use2 D Power ON/OFF

D)) @ : Colour touch display
Press stert
\-J USBinterface

«’\ Power I
N/ i
t Wowac g1 | Power on/off

® Charge

Battary
=Mty

Interfacéor relay box for press triggering
Port for power supply / battery charging

Serial interface for data exchange with crimp force
monitor
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11.2 Preparations

Firstclean the surface of the base plate with the
sharpening stoared possibly sand out imperfections
Remove the grinding thash the plate with a cloth.
Note If the base plate is damaged too hieawigt be
replaced.

Clean the surface of the pregpsereat theram in the
same walgy using th&harpening stone.

Note If thepressure piet®damaged too heaitilgnust
bereplaced.

Now setipthe PAL 4000time press and fix it there.

Attention Bothof the firm prisms
must equally enter the PAL body.

Fix the RssAnalyser with the
movable clamping claw
likea crimping tool.



-1 ©

PAL 4000 Operation Manuia¥ersion 1.0 crimpingy/ stamping
12 Perform a press capability test

12.1 Slowmotion est

Presghe Power ON/OFF button for at least 2 seconds until
you hear a short confirmation tone and then release it.

PAL4000

Booting device After switching ¢inePAL 400performs a seliagnosis.

->Power up
->check configuration

Service Information
->Cycles: 30280 left of 41000

Hardware selftest
->Analogue/Digital-Convertor
-»Digital/Analogue-Convertor
_>Amplifier
->HeightSensor D:48mV K:2%

PAL4000 ID: 20150001 not connected
TEACH| QuicK

136.102 mm 136.063 mm After a successful -skdignosis the PAL 4000 switches to
(ECRSRUE  the slowmotion modén this mode, the PAL 4000 sets

itself to 0 kKN and thus does not apply any counterforce to

135.951 mm the press.

This mode allows arougispeel ect i on of t he

heightThis hipsto avoid damages on the PAL or the

135.799 mm press if the press is set to deep.

135.780 mm

135.649 mm

135.435 mm

F:00KN R:1000 C:30280 24.0Cel 16:24:25

10
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Turn the press ram by ha
througtthe bottom dead
center (BDC) and stop
shortly after tBDCIf the
press has aeep spedt
| canbeusealto drive the

. ramthrough thBDC

BDQpositior(bottom dead center)

St the ram after tB®Qpositioriapprox200°)

ImportantBDOmust be passed through! It does not
matter whether clockwise or anticlockwise.

PAL4000 ID: 2015/0001 ° not connected

136.102 mm 135.662 mm The PAL 4000 display shows the deviation of the BDC from
the optimal valuel86.780mm.

The yellow bar indicates the actual depth of the ram. The
yellow number & tright side shows the \@iltiee

bottom dead center

135.799 mm In this example BBBGs at 135.651 and thus 0.129mm
underneath the optimum \(aB& 780mm)

135.951 mm

135.780 mm

135.649 mm 135.651 mm

135.435 mm

F:00KN R:1000 C:30280 Pow:48% 200716

11
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Examples for extreme deviatitmssimut height

PAL4000  ID: 2015/0001 ° not connected Attention P . £ 100 d ( d'ﬁaEBDO t
1 ention Press is set too deep (re sa
TEACH| QUICK 135482 mnand henc®.3mm too deep.
136.102 mm 135.504 mm The press must not be started!
Adust the press rapprox0.3mm upwards.

135.951 mm

Adjust the press ram
upwardsral fix it with
thesetscrew!

135.799 mm
135.780 mm
135.649 mm

135.482 mm
135.435 mm

F:00OKN R:1000 C:30280 23.0Cel 09:18:48

ARSI press is set too high (yellowTHe@BD0s at 13631
TEACH| QUICK mm unthus @51 mroo high

136.102 mm 136.047 mm _
- Adjust the press ram ap@¥2s mndownwards.
J0.U31T mm

135.951 mm

135.799 mm Adjust the press ram
135 780 downwards and fix it
R with the setscrew!

135.649 mm

135.435 mm
F:0.0KN R:1000 C:30280 23.0 Cel 21,076

12
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Example for tolerable deviation of the shut height:
PAL4000 ID; 20150001 ° not connected
TEACH| QUICK
- — ELCM Thebottontleadcentreof the press is et optimally.

Values between B&®and 13®60arefine

135.951 mm

135.799 mm
135.770 mm
135.780 mm

135.649 mm

135.435 mm

F.00KN R: 1000 C:30280 23.2Cel 09:22:11

Attention If the bar reaches tlieed areain the sow-motion ést,the press
engineshall not be started by any means.

12.2 Fine tuning othe presswith 8kNload

PAL4000 ID: 20150001 not connected
TEACH| QuicK

136.102 mm 136.063 mm
136.063 mm

ouch thield=>8 kMn the touch screen. P& 4000
chooses the load for 8kN automatically.

PAL4000 ID: 20150001 not connected
r————o_—-v——|
0.000kMN 8.000kN 19.060kN

136.102 mm 136.063 mm
136.063 mm

135.951 mm

135.799 mm

135.780 mm

135.851 mm

135.649 mm
The red dot on the force scale sheeusrenforce range

of thadevice
135.435 mm

F:00KN R:1000 C:30280 24.0Cel 16:24:25

PAL4000  ID: 20150001 not connected
TEACH! QuicKk If the button change8 tdN<=the &Npositiorhas been
reachedn case of touchihggain, the OkN position {slow

136.103 mm - }%g @l motion position) wouldjneroacheshce again

13
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A L ATl The press can now be started with motor power

TEACH| QUICK | OKN<=

136.103 mm 136.065 mm

136.065 mm ; * }
135,953 mm *
135.800 mm ; ‘
135.780 mm N
135.651 mm L

Start/trigger the press by motor via the foot switch or the

135.438 mm automatic start system.

FI8.0KN R: 1000 C:30280 23.9 Cel 17:24:53

PAL4000  ID: 201540001 ° not connected ] ]
N As the unmtow loads the press with a counterforce of

VAL QL”C . 8kN, the press "opens". That means that the bottom dead

136.103 mm 155 085 mm point (BDC), which was previously set without force, shifts

slightly upwards, in this example by at least 100 um. This

behaviour can be found in all presdéferent orders of

135.953 mm magnitude. The lower reversal point must now be corrected
135.865 mm downwards.

135.800 mm

135.780 mm

135.651 mm Correct the BDC downwards by approx. 0.1 mm and restart

the press with the motor.

135.438 mm
FBOKN R 1000 C30280 240Cel 210716

Adjust the press ram downwards and secure the adjusting screw
again!

14
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PAL4000 ID: 20150001 ° not connected

TEACH| QUICK Afterwards the press can be stayédén with engine

136.103 mm 136.065 mm power. The lower turning point will be shown in the display.
This procedulas to be repeatdtitheBDCGs set

around-~0.005 mm.
135.953 mm

135.800 mm In this example tBBGs set 0.001mm above the

135.781 mm optimuniThe BDC of the press is thus perfectly set.
135.780 mm

135651 mm

135.438 mm
F:BOKN R 1000 C:30280 24.2Cel 17:30:37

15
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12.3 Preparation of press analysis
PAL 4000 1D: 20150001 not connected
TEACH] QUICK } OKN<= Press TEAGHH the touch screen. The displisgheto
136.103 mm 136.065 mm the input windpim which you can ettierdata of the

crimping press be tested.

135.800 mm
135.780 mm
135.651 mm

135.781 mm

135.438 mm
FBOKN R 1000 C30280 24.2Cel 17:30:37

Input window for press data

01 500001

m. —CACE

L

Press the field N&#st.

The content thfe field PressID now changes from default

SpecLimit St
to new.

ﬂffl G‘i i

KN R: 1000 C:30280 235

PaL4000 I 20150009 rict

o Lone

Touch the field new.

16
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Delete the womew by pressing the field Del.

Viathe numeric keyphd press numb@ress IDjan
be enteredtusuallgan be four@h the type label

Example:
Press number
is34947

S/N 34947

Enter the press number via the k&yptiching the
fi elod tfhaeb &k e pgiweathe slphaberdh e s

numbers
The field fnDel 0 is used to d

After entering the press number touch the field Ok.

4000 ID: 20150001 not connected

m Now hit again on OK to switch the data sttirage to

R L "?W“f'.'QNI|||||IU|H||IM|INWlﬂ}WWWWHI actuapress ID.
The pressumber appears in the Re&sdD.

17
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Project not saved!

i PresOKto creatafile for tlscrimmgpress on the internal
Save changes? mass storage

Cancel |

PLA000-2CH 10 1 1 nit connected

TN

Enter test engineer's name

If the name is not available, it can be entered by pressing the
field beloVEnter your name".

Once the name has been entered, it is saved and can be
selected from the list. By pressing the name, it is transferred to
the input field for the author.

By pressing Ok, the test name is stored for the subsequent
measured vauecording.

Cancel |

18
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Now a menu appears whiclhedefby touching the field
EXIT.

Nien W
!‘“ Press on the fiéldo a d A

il " -y
B L
3] %

3| %

19
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PEL4000-2CH 1D: 1804001 not connected

| OK__] CANCEL

R =% A list with allailable press numbers opens.
]
Select the identification designation of the press to be tested

by touching it and confirm the selection by pressing "Ok".

Example for Press
ID: 34947

After pressing "Ok", a file is opened for recording the
measured values for the crimping press on the internal mass
memory.

See above (12.3BRiter test engineer's name

20
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ThePAL 4003 now ready for running a preabitity test.

BE000-2CH  ID: 1804001 not connected

TEACH| auick | MENU

mber of measurement readings
o = T arget value for press shut height
Force (kN) - | sH{mm) - [Info | ;
0.000, 0.000, Ho.: Teach: 0 hut height tolerance band
0.000 .0.000 “\5H: 135.780 mm urrent force value
N0 = 135.810 S +-30um olerance band fbe force analysis
0.000 135.758. _TF: 0.000 - b
0j7 StE;  R3% ressmaumbe(ID)
1.000kHz PIB 34947

135810 . .
Achieved CmK value for height

Achieve@mKyvalue for force
135750 L. .
- pper and Iowe_zr I_|m|t for height
0.000 pper and lonemit foforce
0.000 Peakvaludine chart for height
0.000 Peakvalue line chart for force
F.a.0N - R 12

Force setting\

Presetstamgcycles\
Remaining calibration cycles

Temperature (CBttery powép)
TimeDate

135.780

Start the crimping press to recometmiring values
There are two possibilitedo this

+ 1.Trigger the press mantgllihgoot switch

2.The press is automatically triggered by the PAL 4000.
For this purpose, the clock generator (relay box) must be
connected to the PAL 40666nection: "Press Start").
Attention The connection to the press may only be made
by qualified personnel.
A connection to the foot switch signal must then be made
from the output of the clock generator.

Connection
with the relay
box.

21
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12.4 Perfoming a press analysis

12.4.1 Triggeing the press with the foot switch

H ID: 1604001 not connected

8.020 . fig, T Opri2s
8.022 . SH 135.760 mim
- 8.062 135,783 StHi—+~30um
Min: 7.992 135,780 ; 8.045
: 0.014 0.000 " SLF +/-3%
Cmk: 5.11 18.99Fib: 34947

F:8.0KN R: 000

PAL4000  ID: 2015/0001 not connected
[P —

TEACH| QUICK | MENU

Force (kN) - SH (mm) Info
135.784 No.: Op: 150
135.783 SH: 135.780 mm
135,785 SLH: +/~30um
135.781 TF: 8.161
0.001 SLF: +-3%
12,50 PID: 34947

. Theeasiestvay is to start the crimping press with the foot
switch for all measuring cycles.
(CtecrecommendatldriZSCycIes)

Number of measurement readig§s (

Last measurement value

Average over all readings

Largest single value

Smallest single value

Standard deviation

Cmkvalue of the tdgtachineapabilitindeX

Columifior height measurement
Colummiorforce measurement

Peakvalue line for height
Peakvalue line for force

Press TEACItd save the single values imtaeal bulk
memory (SD card).

The appearing window asks whether the
measuremeshoulde saved or

discarded

| Save 150 Entriesto

‘ ’“9""’2"’““"”;} By touching Ok the measurement results

will be shifted to theernal mass
storage.

If the unit is not used for more than 5 minutes, the PAL 4000 switches ofBafboenatically.
switching off, unsaved measured values are moved from the working memory to the mass memory

22
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12.4.2 Triggeing the press with the PAL relay box

After the connection between the clock (relay box) and the
_ foot switch signal has bestablished (see also page 21),
_ the press can now be started via the PAL 4000.

000-2CH ID: 1604001  not connected

=ACH| QUICK

T ) ,3,., o Press the field QUICK.
135.782 SH: 135.780 mm
135,783 SLH: +&~30um
135.780 TF: 8.045
0.000 SLF: +-3%
18.99 PID: 34947

PAL4000  ID: 20150001 not connected

Press SETUP in thenu that now opens.

PALEN00-2CH 10 1

OK
. - 8l In the next menu the measuring rtite press analysen
B ¥ beset

Length: _I
Cycles: | 123 umber of press triggers for a test
OnTime| :‘Ji“:‘ﬂivll[,i ms Length of starting signal
Off Time: 800| ms Length of signal pause
<ain wm §|s Countdown in seconds

m Start signal + signal pause = cycle time
P The terms can be changed in wide fantggrghe desired

value via the numeric keypad.

F cel 14 2
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Countdown: m s
T ——— Pross Start.
Steit ) =cp PR
F:BOKN R:150 C:29614 241 Cel 14:.17:45
not connected
Force (kD sH () 10io - The countdown can be interrupted by touctRiig ABO
0.000 0.000 MNo Teach: O
0.000 0.000 SH: 135.780 mm
0.000 135.810 SLH: +/~30um
0.000 135.790 TF: 0.000
0/7 SLF;  +-3% ) )
1.000kHz PID: 34947 After pressing Start, the selected countdown begins to run.

Meanwhile all safety devices can be closed pheperly.
y measurement starts after the countdown has finished.
PRESS Si ARTS The press will be started cyclically till the test series is
IN finished.

- 6 SECONDS! -

F:8.0KN R: 1000 C:29790 Pow:Z

Example for a conducted test.series

PAL4000 ID; 20150001 not connected
TEACH| QUICK | MENU

Force (kN) - —SH (mm) __Info For eplanation of the display pleasklséd
Cur: 8.102 135,783 o Op: 150
Avr: 8.127 135,783 5SH: 135.780 mm
Max; B8.167 135,784 SLH: +/-30 um
Min: 8092 135.782 TF: 8457 Press TEACH to save the measurement values
S0 0.017 0.001 SLF: +/-3%
Crk: 4.13 17.70 PID: 34947

Height
135810
135.780
135,750

Force
8.402

8187
7812

Save Measurement

By touching Ok the measurement results
will be shifted to theernal mass

b & guleiand oo
F:BOKN R 000 C:294568 246 Cel 02/08/16 a2
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13 Transfenng thetest results to thBAL PGoftware

If not already done, first install the PAL PC software on the laptop or PC. To do this, remove the
installation CD supplied from the document compartment and insert it into the appropriate drive.

Name GroBe Gepackte G.. Geandert am Erstellt am Letzter Zug... Attribute  Verschltsselt Kommentar CRC Verfahren Herkunft Version
Setup.exe 14158 581 14 086 368 2020-07-30 15:42 2020-07-30.. 2020-07-30... A 2 7794538F Deflate FAT 20

Setup-Sprache auswahlen X

Wahlen Sie die Sprache aus, die wéhrend der
Installation benutzt werden soll:

Deutsch &

e

Run thénstallation programme Setup.exe and enter the required information.

After successful installation, the icon for starting the PAL
PC software appears on the desktop.

&

PAL - Verknupfung
\V:2:1:19d

Connect the =3 L 7 Power ON/OFF
USBcable s X
with th@AL : < )
4000 Und. Battery < :pnw" N
USBportof 10=AA1,2Y ; l(;) 18V 0C

Ext Power ON

the PC ® C(harge

Switch on tHeAL 4000

Start th&AL PGoftwardy double click on tlmmion the desktop.

0o -

PAL - Verknupfung
Vi2.1:19d
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Ws Analyser
Software 7 . From ersion 2.1.1dh the software is compatible with PAL

' 4000 as well as PAL 3000.

Loading language

The preview window shows all presses that have already been tested once with PAL and are there
saved on the PC.

Create new or open an existing Project:
Data base: c:\program files (x86)\press analyser palprojects.mdb I
Projects:
Sort by: Date v
<=] Projects (20 entries) A
IR0 v Showroom (Press ID: 34947)
R0 v Teminatar - Milwaukee Show (Press ID: 123321)
@i 2558
H-Ih 34204
#- 5 RG1139

RO | 2107 C - Show Room (Press ID; 34947-3)
= P107 C - Reihe 1 (Press ID: 34947-4)
#-5 Milwaukee Show 2015 - C&S technologie (Press ID; 007)

+

= Testpresse C-tec (Press |1D: 542239)
. & Naq v
last change:
New Import from Device v Ok Cancel

Click on the "Import from Device" button.
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P

The message: "Wait for connection ..." indicates that the

connection to the PAL 4000 still has to be established. If

no connection has been established after approx. 60

seconds, click on the "Find COM" field. This is necessary,

for example, if a new USBislused on the PC or laptop
e i for the first time.

The connection to the PAL 4000 is now established. This
=3 can be seen from the display of the PAL 4000 battery
Po———— | B charge status.
i Y This possible "intermediate message" indicates that the
' PAL 4000 internaté does not match the PC time. If the
time on the PAL 4000 is to be adjusted, click on OK and if
not, on Cancel.

crimpingv" stamping

The PAL display shows by the rotating arrows that the connection to synchronise the
data with the PC is active.

The rightalf of the screen now shows the projects
(crimping presses) with a yellow background that are
stored on the PAL 4000 but not yet synchronised with the
PAL PC programme.

In this example there are two different presses.

crimpingv” stamping

‘ Nr. Projekte im PAL4000 Status

1 Certificate fehltim PC

For the first press, omeasurement with 150 curves was
carried out.

At the second press, 4 measurements were made with 150
and 106 curves respectively.

fehitim PC
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SHOT - WNOODT =00 | e
[ + ok o0

B . -

several data sets can be selected for transfer.
Example: A m®project with three measurement data
sets is selected (blue background).

crimpingv" stampingv’

Nr. Projekte im PAL4000 Status
: ertifical fehltim . .
T Starg: 51916001 istrnen " The data set for the press with the serial number 34947

B e e incl. the first three measurement series was selected.
| Ssawgorormozgsiney ||
[ st orormosgsianey ||

-> Sitzung: 01-01-14.004 (107 Kurven)

Then click on the <= button (in the directicawé)PC

= The left half of the screen now shows green fields to
indicate that the PC memory is activated.

| —Now click on the Execute button

crimpingv” stampingv’

The security prompt reminds you that the data will be
deleted from the PAL 4000 after transfé?@bd the
Click on OK to start the transfer.

crimpingv” stampingv’

—— The selected data is now transferred.

crimpingv’ stampingv’
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Nr.  Aufgabenbeschreibung (ber tschritt
o wew |
== [ [
4. Sitzung 34947/01-01-14.003 [151 Kurven] zum PC verschieben (importieren und lgschen) <=<= anstehend

The press ID and the data of the first measurement are already transferred. The second measurem
is 50% complete

Nr. Aufgabenbeschreibung Ubertragungsri... Aufgabenstatus Aufgabenfortschritt

The datafthe fourth measuremepistbeing transmitted.

e = T
ave— " Alldata have been transferredssfally.

Sy Sr e 400 - =~ | p— T —

_— Click on OK &xit

crimpingv” stampingv’

[ o Sesimgun G g Optooen bnecst bendm bete Gt seenrianay

FHET-NOOOT=rOTO 0| uetin

Click omCloséto exit the aghromation

crimpingv’ stampingv’

i ot Semngen Komen Sevenng Optonen msche Ferte Hote CtecUnarsiasung -leix
DBUET - LNOOD 202D | rontes | | FenGed ]
Gonesen 00 ) ek 00 ) | R e Tewsar — )

Data synchronization has been completed.

E-TE£®

crimpingv” stampingv”
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14 Evaluation of the data on the PC

PAL
Project Sessions Curves Control
New
Open.. «— . L
: To work with the data on the PC diRigedoand
Close chooséi O p ia theddropdown menu.

Compact Database

Set Database location
Export Database

View external Database

Close external Database

Save as JPEG
Save as PDF

Export to Excel Sheet

Print ..

Print Setup...

Exit

suaT %000 %00 o vntes |

The transmitted press project appears in the tree structure.

crimpingv” stampingv’

Projekt erstellen oder vorhandenes offnen:

Datenbark: c:\program fikes\pal-2111\projects mdb |
Projekte:
Sotietennach. [Datum -

@; By clicking on the + youfiaeh dowdthe single test
T series.

& 010114002 (151 Kuaven)
& 01-01-14.003 (151 Kurven)

letzte Anderung:

[ New | [ VomGestimpoieen | [ Loschen _ [0k ) [ Abbrechen
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Projekt erstellen oder vorhandenes offnen:

Datenbank: c:\program fles\pal2.1.11\projects.mdb |
Projekte:
Sottieren nach: | Datum Z

& Projekte [1 Eintrag)

5 You can only select one test sertiskiyg on It the
11 Sitzungen (3 Eintiage)

01-01-14.001 (151 Kurven

B 0114 e e example the last measwent has been chosen.

~J01-01-14.003 (151 Kurver]]

Press Ok to load the test series.

letzte Anderung: | 01-01,140023:47

Neu Vom Geratimpotieren | [ Ldschen Ok | [ Abbrechen

' PAL - [Manual Press 151 [ID: 34947] -> Session_15-06-2022 17:32:48 (Loaded: 14-06-22.002)]

= a X
M Project Sessions Curves Control Options View Window Help - || ] %
D 8% —-% WP PaL4o00 | Teach i [E 6% ceumx | not Connected [
Messured: 0/0 < > Loaded: 17126 < > Relay:  not active Temperatwre: 21.7°C (22.3'C)

2717471 [5H [4H ] [SLow 200 o ] s 108 | 12N [ 1aon

o MAX 41H [45H (41T (42T KsaftPos | 8.00KN [10600) | SlowM. Inactive

Shut Height [Press Analyser PAL4000]
mm SD: 0.0005mm min: 135.780mm max: 135.783mm D: 0.003mm
FELH G 0] [Pt o e hOia SRl o e ot 0 ST I SR e PSR ARSI o S S R L R R A R R ko
135.800
135.7804 - _ . — _ _ — _ Actual Average
135.760

135750.'

= Reference Force [Press Analyser PAL4000]
-

SD: 0.0143kN min: 7.992kN max: 8.082kN
8288 == - s-ss ms es ss e e e en oo oo oo o SULITLORTTLL oo oTOTITTLOT. e ee s o

D: 0.070kN

Actual Average

L 4

Cm
|

The measurement data is now available on the PC monitor.
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15 The PAL P&oftware

i‘ PAL - [Manual Press 151 [ID: 34947] - > Session_15-06-2022 17:32:48 (Loaded: 14-06-22.002)] &= [} X
[ Project Sessions Curves Control Options View Window Help - & x
D &% -%® ol PDe R PaL4on0 | Teach i IE 6% CFMMX not Connected [

Messwed 00 < >  Loaded 1126 < > Relay: ot active Temperature:  21.7°C (22.3°C)

21 BT ESH [ETHD GiiW] = esansl i) U MAX | [+1H| [+8H| +1T (42T KeaftPos | 8.00KN [10600) SlowM. Inactive

Shut Height [Press Analyser PAL4000]
e _ SD:0.0005mm  min: 135.780mm _ max: 135.783mm D: 0.003mm
o e R e s Actual Average

Cmk (lelt)

Reference Force [Press Analyser PAL4000]
B SD: 0.0143kN. min: 7.992kN _ max: 8.062kN D: 0.070kN
i X N R P N B R P R P T R R A A AR A R R R P R A A PR A P M

T T U AR Ty Actual Average

7.884
Cmk (lelt)
7.803
[ g
Actual Average
Cmk (Limit) Cm

&
¢

15.1 Explanatiorof the pictograms (mouse click areas)

15.1.1 Left side of the toolbar

1)(2) (3) 4) (5) (6) (7) (RAPLLL) (12) (13) (14) (15) (16) (17)
1{1 PAL - [Manual Press|151 [ID: 34947] -= Session_17-06-2022 11:09:48 | (Loaded: Session_17-06-2022 11:09:48)]
W Project (Sessions| Curves Contral Options | View |Window Help

0 ST = UEHP®PD PO PALA4000 T

Messured: 0/0 < > Loaded: 0/0 < > Loa

| [T G H] BLoW] S o O o e [MAXT] [+1H] B5H] 31T [T

(18) (19) 0 (21) 23) (249 (22

(1) New projecafter clicking on thetonthe project input form for a new press opens.

Name:
PAL3001)
, PressiD boosk
Description:
PAL Device PAL3001 [SN:1510/217 |- [CTEC PAL3001]
SeemRE  extemal Device CFMMX - [TRUESOLTEC CFMMX) v =

Ok Cancel Devices
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(2) Open projedhis button is only active on the start screen and allows you to open the project tree
(overview all presses) or to create a new project.

[
B et Sawoms Govm Contel Optoms Vo
[

et o= | M pAL
. Project Sessi Clicking on the icon opens
/efr the project overview

£2) DeHE
C—I‘EC’

crimpingy” stampingv’ Messufed.

Create new or open an existing Project: [~ ]

Data base. \program files (x86\press anayser pafprojects.mdb |
Projects
Sotby  |Date

[l Protects (20 entres] XK
) Showroom (Press ID: 34347)

oo -] Terminator - Miwaukes Show [Press ID: 123321)

B 34204

5 0B RGT138

5B P107C-ShowRoom (Press ID: H347-3)

STB  PI07C-Rehe [Press ID: 24347-4)

5 T Miwaukee Show 2015 - CLS technologe [Press ID: 007)

@B Temnator - Testprasse Cac (Press ID: 542239)
| o P nea

Mecal last change: [ 26-04-20221710:30

New Inport from Device. Delete Cancel

crimpingv’” stampingv’

(3) SaveButton for saving a measurement

=
DEdéT - vH0®QE " 29020 PAL400D unning | NA | NoDavics |
Mesared 129125 < > loaded 00 < > | Load | Relay motacive  Tempewsue 229T (2287)
20 (AT (5] (K] SLow, XN em | WN O NN IMAX ] [+1H! (+8H (AT (42T] KeaftPos [ 8.00KN (10600 SlowM. Inactive
Shut Height [Press Analyser PAL4000] i A | | | | | | t b d
bt il .. SD:00000mm _ mi:135775mm _ mex:135782mm _ D:0003mm A easurement can be save
e (OK) or deleted (Cancel)
135780 emmss Dsniea wisressim Actual Average
a EEArT  EEEmE
135.780
gt e wa? | Doyou wich to save esising curves? Lo | Cmkimit) cm
135.750) ot ]
oy Fisterence Force [Press Anaiyser PA| e §isean 7 EAZ 22D
S R Testdone by, MRS —
8173 N
o Concel >
B i e Average
7882 :
+ ]
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(4) Printthecurrently opened measurement is printed.

|

M Pooject r

(] ar [~ wupe e __ PALwOw Connected | NA | NoDevice |

Messured 00 < > Loaded 1126 < Losd Relay  not active Tempershue. 22370

S R PR AR PR = Click OK to print a histogram

Uy & : i . SD.0000Smm  min: 136.780mm  max 136.783mm  ©:0.003mm _

120000 (bar chart).

138 wwa ‘ = Actual Average
135,700 Cmk (Limit) c H 1

e O P L e e | s av 4o aa ae waies i SN i)
i | S mxen mex=mm Click on Cancel to exit and
tyle select  History of Peak Vakues v |

mFMnrnn:e Force [Press Analyser PAL4000) -

Pl DB .. 3000 ClPieeat .. DootoRy not to p“nt

8208 Ok Cancel )

L S L VS S R i S R U L i R R EEE (i ORI Actual Average

| _soozi [ 80221k |
e

| Print-Layout n

Style select:

via the dregown menu.

If a check mark is placed itPthiet all ..." field, all four
templates (4 pages) are printed.

History of Peak-Values
History of Peak-Values
Actual Curves
Statistics

Gaussian distributions

(5) PDF expotthe currently displayed measurement is exported as a PDF document.

]
o s
Gonen o Eeeem et e e e e L) Clicking OK converts a
e histogram (bar chart) into a
== Fencke Rl et o in e PDF document.
= P — Click on Cancel to exit the
:EE: T T w00 ?:ma . ] proces_

| Print-Layout n

Various templates for the PDF document can be selected

Various templates for the PDF document can be selected

via the dregown menu.

If a check mark is placed in the "Print all ..." field, all four
templates are filled with the measurement data.

Style select: | History of Peak-Values

History of Peak-Values
Actual Curves
Statistics

Gaussian distributions
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(6) New measureme@ticking on the pictogram starts a new measurement recording.
_17-06-2022 11:09:48)]

PAL4000 Teact

B [ 3 The message "Teach in" in théd®ktatus field
s leed  pes neeawe  INdicates that a new measurement recording has been
M&X | +1H (+5H (#1T +2T Keaft-Pos: | 8.00KN [106 started.

(7) Crimp monitoif. the PAL PC software is also connected to a ¢rampheaalibrated peak

force value can be transferred from the PAL to the crimp monitor. This function is only applicable if
connected crimp monitor also allows this.

(8) Automatic press staiftyou click on the icon, the input field fomgptiteotliock for the
automatic press start (relay box) opens.

L
; &= & wuae T PAL400D ot Connected ] A 1

essured: oo < > Losded 17126 < > Losdbd‘p:sh‘y ot active Temperature: - (230
PO P—— B s
e T < s o ——

o RSference Force (Press Analyser PAL4000] Relay Cycles: | 129 e

. Gt i F O anmpn anpArarAs e TPy & Actual Average

Shal s s s o e 5 Cmk (Limit) Cm

| sicen B ses ]
+« ———— Theslider can be used to set the time interval at which the
Relay Cycle Time: < > 1000 ms . .
T »v press is triggered.
fie 2| < In the field "Relay Cycles" it is determined how many
= — cycles are carried out for a measurement.
ancel

(9) Stop automatic press sténe icon is only active if the press is triggered via the clock for
automatic press start. Clicking on the icon interrupts the triggering process.

g PAL - [Manual Press 151 [ID: 34947] -~ Session_26-04-2022 19:06:03 (Loadecd
B Project Sessions Curves Confrol Options View Window Help

DeEEET| =% ® w " DO R

Messured: 14714 <

> Loaded: 1/125
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(10) Start automatic press sthst:clicking on the icon, the press start can be started via the clock
generator.

l PAL - [Manual Press 151 [ID: 34947] -> Session_26-04-2022 17:21:52 (Loadec
L3 Project Sessions Curves Contr Options View Window Help

D é,- L il’ﬁ @0:3:‘ ) @o ?

Messured:; 0/0 < > Loaded: 125/125

(11) B uwherochckiny enithé field "+1", the press performs a single rotation in sequence. Th
"Teach in" process isxreption to this. Here the process is first completed (approx. 3 revolutions)
and only then is the press no longer started.

! PAL - [Manual Press 151 [ID: 34947] -> Session_26-04-2022 17:21:52 (Loadec
B Project Sessions Curves Control Options View Window Help

DeHdEéT -0 ® w oo DO T C

Messured: 0/0 < > Loaded: 125/125

(12) Find CONhe PAL PC software checks all available COM interfaces of the computer to see
whether a PAIDOGs connected. As soon as the matching interface has been recognised, the PC
connects to the PAQ0Qunit.

l PAL - [Manual Press 151 [ID: 34947] -> Session_26-04-2022 17:21:52 (Loadec
L 3 Project Sessions Curves Control Optigns View Window Help

Messured: 0/0 < > Loaded: 1257125
17-06-2022 11:09:48)] The successful connectiordisated by the message
"Teach in" in the status field and the display of the battery
PAL4000 Teach ir IEZ 8% Charge Ievel .
> Load Relay:  not active

MAX | [+1H [+5H  [+1T| +2T  Kraft-Pos: 8.00KN (106

(13) Stop COMs soon as the PAQ0Gs successfully connected to the PAL PC software, the
search function should be stopped by clicking on ®&l &top. ©therwise, the PAL will start the
interface search again and again (e.g. after restarting).

! PAL - [Manual Press 151 [ID: 34947] -> Session_27-04-2022 17:26:23 (Loaded
L 3 Project Sessions Curves Control Options | View Window Help

D HS D -2 00D PO ¢ O

Messured: 0/0 < > Loaded: 1/125
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(14) Note<licking on the icon opens a text field (notepad). Remarks on the press check can be note
here.

¥ |
B Pt

[a] = B - @Yo PAL400D ot Connected — WA

Messwed 00 < Losded 1126 <

Field for free text.

Shut Helgnt [Press Analyser PALA4000]

mm . SD-0.0008mm  min: 135.780mm
138810 ] == =rie oo oo e e s oo
126,800

Field for author's name.

Notes:

138 - e R R

This s a note for press 349471

135760

135.750]
4

Click on OK to save the text
with the measurement.

1o FiSference Force [Press Analyser P}
s
Y S

208

Clicking on Cancel closes the
note field and deletes the text.

(15) Logbookhe logbook shows the current firmware version in the PAL, the counter reading

(countdown) of the service counter and all maintenance work with date and time. The values are
updated as soon as PAL is switched on and communication is active.

Ome

8T -wm0®P

Messued 00 ¢

PAL4000 Information

21| [T C6H] [0 [Stow) 2 =% &
Shut Heignt [Press An T PALA
men -

138810 - - - o -- s e e e e -
135,800

Service Cydes: 32350 / 30000

135 780
1357 z
35780},

Reference Force [Press Analyser
L 3

8.205

7884
7.803,

Click on OK to close the
window again.

(16) Software infolicking on theesgtion mark opens the info box for the PAL PC software.

| |
v
L LB T L ERE LY s ‘ 7S TR :
Momsod 08 < > Lokt U1E < > [ Losd | Reey miive Teomsus 24T 2270 Software version
2T [47) (5] (1] (Siow) SICeCiConCew L S UMAX | AIH) [95H) (+1T! (2T KistPor [ 0.00KN [10] out of ranq

Shut Height [Press Anaiyser PALA000]
ol SD:0.0008mm  min: 135780mm  max: 135.783mm

D 0.003mm
135.800

AboutPAL Software []

e (o)
|

Reference Force [Press Analyser PAL4000]
b, so.

C+tec service telephone
number

N T

o [ O Rt st Click on OK to close the
Copyright (C) 2005 Cable Technologies GmbH u CoKG gl i .
. e T R T nenee WiNAOW.
el Ino@csble-ec net
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(17) Data transmissidhe button is only active in the first software winclmnespuading

display window is only activated if a PAL 4000 is connected (transfer of PAL measurement data to
PAL PC software).

u
=
. " aa 1 L IC
Project-Sync and Data import B—
Messued  0/0

Sync data between PAL4000 device and PC

0.  Projects onPC State

Click on Close to close the
window again.

7. TTMECAL

crimpingv” stampingv’

(18) Force reductioBy clicking on the area, the PAL counterforce can be reduced by 100, 500, 100C
and 2000 motor steps respectively.

Messured:  0/0 iggO steps
steps
21 “Slow

-11) [5H] [-IH] [SL

(19) Slow MotioBy clicking on SLOW, the PAL 4000 is made forceless (no counterforce).

(20 The slider can be used to veaeh currently recorded trace.

E PAL - [Manual Press 151 [ID: 34947] -> Session_27-04-2C  You can move the slimer

3 Project Sessions Curves Control Options Viev leftclicking + holding on the

dark slider area and moving
DeEET — LEO® D o

the mouse or by clicking on
Messured: 125/125 <« >

— g the arrows on the left or right.

7-06-2022 14:55:47 (Loaded: 14-06-22.002))

i 15 1:‘“;“ = PAL4000 @ N/A | NoDevice J]:x]
! i) i [ S e S ) G 0T R e [N TOGRT m.,"‘”ﬁm
e - , - The individual measurement
o | —— — = curves can be viewed in the
A —— — small display fields.
e g The blue bar shows which
trace from the series is
s CUITeNtly selected.
|
r |
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(21) Force preselectibattons by clicking on thettongpredefinedounterforce values can be
set.
> Loaded: 0/0 Counterforces from 2 to 14 kN
4///‘/7The line on the green line

¥ a0 N 10 } 14
&N N N o8 1 N & Shows the set force value.
Y =

(22) Force Increadsy. clicking ame othebuttonsthe PAL counterforce can be increased by 100,
500, 1000 and 2000 motor steps respectively.

> Loa

4//’/1003tep$.u ta2000steps
MAX < +#1HT 1 46H [ +1T | +2T

(23) Mximum forceclick on the MAXittorto set the maximum possible counterforce.

(24 With the slidegach individual trace from a loaded measurement gageshe last
recorded measurement) can be viewed.

122 13:11:31 (Loaded: Session_26-04-2022 17:18:51)] You can move the slider by

~v Window Help leftclicking + holding on the
dark slider area and moving

g B ‘? PAL3 the mouse or by clicking on

hearrows on the left or right.
«— t 9
Loaded: 1/125 <4—’w

AL - [Manual Press 151 (ID: 34947] -> Session_17-06-2022 1501:38 (Loaded: 14-06-22.002)) = o X ‘

essions Curves Control Options View Window _Help s x
ST - vEOOQDW DO a0 | |Eerend NA | NoDevice [

Messued 00 < > Llosded JB < > Losd Relayr ok active Temperatue 251°C (23]

201 (AT [BH) (H Slow 2 e | e | e oW | o W TMAX | [+1H] (98H) (T] [32T] KiahPos [ 8.00KN [10600) | SlowM. Inactive
Shut Height [Press Analyser PALA000]
3

i 0.0005mm  min: 135 780mm max: 136 783mm  D: 0.003mm

135.800

The individual measurement
curves can be viewed in the
small display fields.

780

Reference Force [Press Analyser PAL4000]
3 so.

The blue bar shows which
measurement curve from the
series is currently selected.

-
L)

NN
28
2 %

Cmk (Limit) Cm

Actual Average

Cmk (Limit) Cm
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15.1.2 Right side of the toolbar (Devidentrol bar)
(30) (31) (32) (33) (34) (35)
_17-06-2%2 11:09:48)] J - ]
PAL4000 | Teachin | 12 29 N/A No Device
> Load Relay:  not active Temperature; il 9C [»;-]
MAX | [+1H [+5H [T +2TT Kraft-Pos: | B.OFKN (10600 | Slo\TM. InaciT/e
(36) (37) (38) (39)(40) (41)

(30) Device info PAd field opens with the most important settings options of the PAL

Device

PAL4000 [SN: 1604/001 ] - [CTEC PAL4000]

Name:

[

i ]

Serial number:

[ 1604/001

«—

Device-Type: PAL4000

Description: [CTECP

Spring Rate:
Settings:
Channel:
Machine ID:

IPConnect:

connection via serial link

connection via CAL device

Serial connection

Com Port: CoM5

Bits per Second: 115200

[[Juse network connection
Network connection:
IP Address:

Port:

AL4000]

Njum

-

/

for using a PA0D01

—«— Dropdown menu for switching the measuring device, e.g.

Name of the unit (PAL 3001 or PAL 4000)
Serial number of the connected unit

Dropdown menu for selecting the serial port to which the

PAL is connected.

Click OK tapply changes and close the window.

Clicking Cancel closes the window and discards the

changes.
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(31) Activate/deactivate measurement recotayrgjicking on the button, recording of the
measured values of the #80can be switched on affdagain.

Click on the "Teach in"
button to switch off the
measurement recording.

PAL4000 Teachir | 2 3%

_17-06-2022 11:09:48)]

> Load Relay:  not active

M&X | [+1H [+5H +1T 42T KeaftPos: | 8.00KN (106

Click on "Disabled" to

17-06-2022 12:55:30)] activate the measurement
recording.
PAL4000 Disabled |
> Load Relay: not active
MEX [S9H 55H] T S8T  Kraft-Pos: |

(32) Display of battery charge level

—— N/

Temperature;

Battery charge in percent

Relay:  not ach

If the charge level has reached the red area, connect the
charger/pldg power supply unit to the4@80

CautionOnly use the original power supply unit!

The red AExt. P otwhe powddNO L ED
supply/charger is connected.

The "Charge" LED lights up green as long as the battery is
being charged and goes out when the battery is fully

charged.

I f the AChargeo LED I ights
charging fault. In this case theybattest be checked

and eventually changed
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33) Infdouttonabout connected external devices (e.g. crimp moolick)ng on the button opens
awindowvith the most important setting data

- U X
- 8 X
CFMMX Teach in [CH:1
Temperature;, - (22.6°C)
Device ‘

PP .4«— Dropdown menu for switching to another external

device (e.g. CHMNRO touch, FSI, etc.)
Name: [ <«— ] .
Serial number: | Name of the selected unit
Device-Type: CFMMX
Db o Dropdown menu for switching the measuring channel, if
L = o a duathannel crimp monitor is to be tested as well.
Settings: . . . . . .
ey P 3 Setting for thd:en_tlflcatlon number of the crimp monitor,
S - el if it is integrated in the network.
IPConnect:

Dropdown menu for manual selection of the interface to
bl e s i which the crimp monitor is connected.

Serial connection

S Ccom4 & 7] Dropdown menu for_sele_cting the transmission speed of
/ the data from the crimgmitor.

Bits per Second: 38400

[ Yo cetasnrk commiechon Click OK to apply changes and close the window.

Network connection:
IP Address: D

Port:
=— | Clicking Cancel closes the window and discards the
changes.

(34) Infdouttonfor the operating mode of the external device

— O X

The external device is in the
% "Teach in" mode with

measuring channel 1.

CFMMX [each n [CH: 1)

Temperature; -~ (22.6°C)
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CFMMX

Dizable

By clicking on the button, the
external device can be
disconnected from the
measurement recording.

Temperature:

(22.6°C)

Click again to reactivate the
external device.

(35) Charge status display external delgamly displayed if an externaledeith rechargeable

battery.
— X
- 8 X
CFMMX Teachin| )
Temperature; - (22.6°C)

(36) Load measuremertkcking on "Load" opens a selection menu that shows all measurements
that have been taken for the opened press project.

0O SN -LE0®QL 1 206 2 PaLao0 | Teachi |Ea% N/A | No Device |
Messured: 0/0 < > Loaded: 17125 < > Relay:  not active Temperature: 23.2°C (22.7°C)
20| [AT][BH) [H] [Slow] 2 eet | eor || aol | e | el | e [ MAX | [+1H] [+8H] (41T] [+2T] KiaftPos: [ 8.00KN (106001 | SlowM. Inactive
Shut Height [Press Analyser PAL4000]
mm &
sanaiol = R R Open Curves B .
135.800
Sessions:
T Session 26042022 171851 (125 Rreven
135 780qmer s s n s s mr s e e R e e e st o [T A
& Session_27-04.2022131418(125 sActual AvSiage
B Session_17-052022 16:1815 (126 2 BU:Z8 L mm
135.760 I Session_17-05-2022 16:25:04 (125 o
e or) R | Session_24.05.2022 17:35:11 (125 okt G
N 14.06-22.001 (126 Curves) 15.71 (1.67)
Reference Force [Press Analyser PA & 14.06-22.002 (126 Curves)
KN A [~] Session_17-06-2022 12:55:30 (125} N
8.253 s e A S SRS K s S | B iarkina Qacsian N Mirvas) ¥ BT
8.173 < >
201 2uryrs Kl s e e Ee e Gain/Sampliate: 17188 Max Force 80TKN (SRR i)
Creation Date: | 17-06-2022 1252.33 8.02 0118
7.852 s
1&ood IR e Ay | Delete Cancel Cmk (Limit) Cm

Click on a measurement series (session) to select it. If you then click OK, the selected measuremel
series is loaded into the work screen.

Click on "Delete" to discard the selected measurement series.

Clicking on "Cancel" closes the menu and ndthmgeid in the work screen.

43



&
1o’

PAL 4000 Operation Manualtersion 1.0 crimping,/ stamping

(37) Necessary press strokiém numerical value next to Relay shows how many press strokes are
still necessary to record the measured values.

| 70 0%

- Here, for example, 115 measured values are still requosattatithe
S 115/ analysis.

(38) Force settinthe value shows to which force value the unit has been set.

(38)
IW N/A m

Relay:  not active mperature;  21.9°C () (39)
Kiaft-Pos: | 8.00KN [10600] | SlowM. Inactive

(39) Slow Motiotte display shows whether PAL is inlékwceode”.

(40)Temperaturdemperature recording of a current padsssa

l /Daafl/ Theleft temperature display shows the temperature inside

CFMMX #d  the PAKM00Oduring the recording of a new press analysis.

A/
Temperature; 23.4°C (23.4°C)

(41) (Temperaturdemperature recording during a loaded press analysis

. The right temperature display in brackets shows the
CENND: ) KD'/“‘@/ temperature inside the ##00matching a loaded press

Temperature; 23.4°C (23.4°C) analysis.
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15.1.3 Menu bar with dregpown menus

(50)  (31) (52)  (584) (55) (56) (57)

E PAL : [Manual Press 151 [ID: 34947] +> Session_17-06-2022 11:09:48 (Loaded: Session_17-06-2022 11:09:48)]

B Project Sessions Curves Control Options View Window Help
0 ST =L O®DH PO P PALA4000 T

Messured: 0/0 < > Loaded; 0/0 < > Loa

el T ] T B S e e INEET) BT 55 5T R

(50) Menu Project
Opens the dialogue for creating a new press project
(151-1).
Menu item is only active in the start screen and allows
you to open the project tree (overview of all presses) or to
create a new project.
New Closes the work screen andsojpe empty start
Open... screen.

Function is only active in the empty start screen and

Project Sessions —Curves Control

Close enables condensing the database.
Cormbact Databnca Function is only active in the empty home screen and
R R gives the possibility to move the database storage
Set Database location location.
Export Database Individual press exanmmator complete data sets can
. be exported from the database to a file.
View extemal Database The previously exported data sets can be viewed and
Close external Database analysed.
Review of exported data is closed.
Save as JPEG The measurement in the working view is saved as a JPEG
Save as PDF Image.
The measurementhia working view is saved as a PDF
Export to Excel Sheet document1.1-5).
Print ... All measurements of the press that are open in the
working view are transferred to an Excel document.
Print Setup... Prints a document of the analysis currently in the working
> view151.1-4).
Exit Set a defaultipter
Close PAL Close PC programme
&,
L -TEE.
Empty start screen Working view
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(51) Menu Session

Sessions Curves Co
A new press check is stattedl. {- 6).

Teachin X
; The data of a press analysis are 4aed-@3).
Ve Close the working view and switchetaphestart view.
L dh The data of a previous press analysis are loaded into the working view
o (151.2- 36).
Unload The working view is cleared.
Notes The notepad is operEatl(1- 14)
(52) Menu Curves
151 [ID: 34947] -> Session_15-05
Curves Control Options _\ Shows the previous curve of the current measurement recording
Previous (]_5]_1_ 18)
Next Shows the next curve of the current measurement te&dofdibg))
o i . Opens_ the selection for the comparison measurement recording (older
recording).

Curves Control Options View Window Help An older measurement recording is loaded into the

Previous 2@ ? working view.
Next IR The loadeaheasurement recording (comparison
| oaded: 37125 . . .
CREaRETT i measurement) is deleted from the working view.
Unload Shows the previous curve of the loaded measurement.
v (151.1-19)
i Shows the next curve of the loaded measurement

e | Next

recordinglb1.1- 19)
(53) Menu Control

Control | Options View _Window Starts a nemeasurement recording for the selected piesst|
Teachin Switches PA1000off

Switch off Opens the setting menu for the XBthyl{8)
Relay > Starts the automatic COM interface délrdh 12)

Start COM-Port Search Stops the automatic COM interface dégrdh 13)

Port Search

Control Options View Window Help

Teachin | The presss started automatically by the clock generator
Switch off kus < - (151.1-10)

Relay B o ~ The automatic press start is interripied-©)
Start COM-Port Search ‘ The press performs only one revolution, except for the teach
Stop COM-Port Search = ‘ processlfl.1-11)
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(54) Menu Options

Options  View Window _ g\ritches the prograntanguage between English and German

Language
H Opens a submenu for managing connectable hardware

ardware
Parameters Opens a submenu for limit setting for press analysis

Opens a submenu with-§j#dcific data
PAL3001 > P
CFMMX > Opens a submenu with CFM (crimp force monitor) specific data
|

Project Opens a subme with projespecific data
Units Opens a submenu for units and sizes as well as the printout logo

Submenu PAdpecific data

Options View Window Help

Language ! PAL3001

Click to activate or deactivate the PAL measuring channel

Hardware s < (151.2-31).

i L ococemm _min 13s77¢  Opens the menu for the PAL settingsthiz 80)

PAL3001 > [ Enabled Opens the setting menu for the clock to start the press
CFMMX > Setup (151.1-8)

Project Relay

Information

Units fee iAo

Submenu PAdpecific data

Options View Window Help

Shows entries in the logbook such as firmware version and
number of service load measureh&mts-(15).

Import of measurement recordings from PAL 4000
(15.1.217)

s | PL . Click to activate or deactivate the external crimp monitor
Hordware j= = (151.2-34).

Pasnetes ooocemm  mi 1357 OpeNs the setting menu for the crimp monitor setting data
PAL3001 > (151.3-33)

CFMMX > ¥ Enabled Opens the control panel for sending the calibrated force
Project Setup values from the PAL to the crimiponihl1.1- 7).

Uniits Force Calibration

Information

Shows information about the connected crimp monitor, if it
provides data.
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(55) Menu View

35-2022 17:18:20 (Loaded: Session_ . . .
p— Click to activate or deactivate the toolbar.
ew Window Help

B toobor Click to activate or deactivate the control bar.

» Device Control Bar

Working view with B@tbolbar” and "Device Control Bar" switched on:

m PAL - [Manual Press 151 [ID: 34947] - > Session_20-06-2022 17:37:17 (Loaded: Session_17-06-2022 12:55:30)] - a X
3 Project Sessions Curves Control Options View Window Help - &%
D = R I X+ R I PaL4o0 | Teachir | R ceMmx | Disabled |

Messured:  0/0 < > Loaded: 14125 < > Relay: ot active Temperature:  23.4°C (22.7°C)

27 [AT] 50 R B 2 CsciCen oot e AR | [+1H) [+6H) (+1T] (42T KisftPos: | 8.00KN (10600 |  SlowM. Inactive

Shut Height [Press Analyser PAL4000] T
oy SD: 0.0006mm  min: 135.779mm max: 135.782mm D: 0.003mm
135.810 S e e e
135.800
135.780: Actual Average
135.780 mm

135.760 .
135.750

15.71 (1.67)

Working view with "Toolbar" deselected:

|8 PAL - [Manual Press 151 [ID: 34947] -> Session_20-06-2022 17:38:06 (Loaded: Session_17-06-2022 12:55:30)] = jm) X
M Project Sessions Curves Control Options View Window Help - ]2
PaLaonn | Teachin [[Bs 0% CFMMX Disabled [
Messwed  0/0 < >  Lloaded 14125 < > Relay:  not active Temperatwe: 23.4°C (22.7°C)
21 [T [5H] [0 BIowg 2o ) ee [ soi CEa]l ool Lol || @i [yax | [4H] [45H) [+1T] [+2T] KesitPos [ 8.00KN [10600] SlowM. Inactive
Shut Height [Press Analyser PAL4000]
i SD: 0.0006mm  min: 1356.779mm _ max: 135.782mm D: 0.003mm _
- o > — S - Average
| 135.781 mm

Working view with "Device Control Bar" deselected:

m PAL - [Manual Press 151 [ID: 34947] -> Session_20-06-2022 17:38:55 (Loaded: Session_17-06-2022 12:55:30)] i [m] X
M Project Sessions Curves Control Options View Window Help

Shut Height [Press Analyser PAL4000]
mm

cern G [55 55 B8 28 CRUESIEs OF oS 18 18 on e s

SD: 0.0006mm min: 135.779mm max: 135.782mm D: 0.002mm

135.800

135.7

135.760
438780 7> o7 S3 75 Tmiemilee e oo s ooilos cmliemilael s Sel 4 mn ies meilemiiez; e Sst mm ms em ismifesiise; mmt e == ms en jmaiZeesiee; maies Cmk (Limit) Cm
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(56) Menu Window

Curve
Window Help /
PAL4000 Way Window /
PAL4000 Force Window ?

ext. Device Force Window

PAL4000 Force / Way Window
Statistic Windows €— >

Correlation Coefficient (PAL4000) Force / (ext. Device) Force Graph v\

Gaussian distributions 1\)

Submenu Statistic Window

Window Help

o

crimpingy/ stamping,

progression for height measurement
Curve progression for foreasurement
Curve progression of the crimp monitor
Curve progression of the force and height
measurement superimposed on each other
Course of selectable variables during a
measurement recording.

Correlation between PAL reference force and
Crimp Monitsmaximum force

Distribution of the individual values of a
measurement recording according to the
Gaussian function.

PAL4000 Way Window ‘ crMMx | Dis

PAL4000 Force Window

ext. Device Force Window

Etive

Temperature: - (223°C) Opens a statistic

PAL4000 Force / Way Window

1 window

Statistic Windows >
Correlation Coefficient (PAL4000) Force / (ext. Device) Force Graph

Add Statistic Window ‘/
Close all Statistic Windows ¢—— OpeB a statistic

Gaussian distributions > r—= WIndOW

Submenu Gaussian distributions

Window Help
PAL4000 Way Window
PAL4000 Force Window
ext. Device Force Window
PAL4000 Force / Way Window
Statistic Windows
Correlation Coefficient (PAL4000) Force / (ext. Device) Force Graph
Gaussian distributions

] cowx |  ShowsthGaussian
distribution of:

ctive Temperature; -

D: 0.002mm

PAL4000 Way /
PAL4000 Force

- height measurement

- force measurement

(57) Menu Help

- crimp monitor
measurement values

ext. Device Force 4«—

Help P Opens operation manudtAdr 3001
PAL300x Manual — Opens operation manud Adr 4000

PAL400x Manual

About PAL Software..——— Shows information on PAL PC software

49



-TeL0 ©

PAL 4000 Operation Maniiafersion 1.0 " crimpingy stamping

15.2 Working view in PAL RBGftware

m PAL - [Manual Press 151 [ID: 34947] -> Session_21-06-2022 17:21:30 (Loaded: Session_21-06-2022 17:18:09)] - (] X
B Project Sessions Curves Control Options View Window Help - & x
e HET - 9E0®D . 26 PAL4000 Running | = PALCFM | Running |

Messured: 1257125 < > Loaded: 1254125 < > Load Relay:  not active Temperature: 23.9°C (23.9°C)

21| [T [BH] [AH | [Slow| 200 s e sl el el e CIMAX | [+TH] [+BH] (41T (42T KraftPos [ 8.00KN [10600] | SlowM. Inactive

Shut Height [Press Analyser PAL4000]
Y SD: 0.0005mm  min: 135.781mm max: 135.784mm D: 0.003mm

138.810 ] == == == =+ == = == e es o ee e oo .-

SD: 0.0170kN min: 7.927kN max: 8.014kN D: 0.087kN

7.825

o S e o M N B et e S s (5 st et R st |t et e M S St s S S RS A DA o S o Cmk (Limit)
7.745

o Reference Force [external CFM via PAL4000]
P

SD: 0.0196kN min: 7.932kN max: 8.023kN D: 0.091kN
8238 -- - v - mim s cm on ool o eiem e oTTLO T e s TS e e o e TLI T e o e e s
s.158
7.992 Average
1 kN
7.838
Cm
7.758
L 4

15.2.1 Bar chart

(70) (71) (72)

| I .

V' Shut Height/ [Press Analyser PAL4000]

R

SD: 0.0005mm min: 135.781mm max: 135.784mm D: 0.0023mm

TR ] [ees £S s Semteis B e 5 (B et
135.800

135.7804

135.760
135.750
L 4

Reference Force [
KN &

8.224
8.144

7.98

7.825

(G4 - (BRSBTS s S S et e i S e s AR e RS e A £ il e e St

v

Reference Force [external CFM via PAL4000]
o SD: 0.0196kN

kN 4
(et s e o S e S COPES e Rt o
8.158

7.9924k

7.838

7.758
v
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(70) Axle labelling of the ordinate

The axis labelling shows the unit of the measured values (mm, kN or American units such as inch c
Ibs). The numerical values indicate the mean value, the upper and lower warning limits and the upp
and lower threshold values.

(71) Labkéing of the graph
The naming indicates the source of the measured values in the individual graphs.

(72) Measured values on the abscissa

On the xis, the peak values of the individual measurements are displayed in the form of columns.
maximum of 120 individual measnte/alues can be displayed on one work screen. If more values
are recorded, the first measurements are pushed to the left out of the picture, but can be viewed ag
at any time via the display slider (13.1.1 (18)).

The wavy line above and below tine aris each represent the greatest inaccuracy of the entire
system.

The individual values are displayed in green if they are within the tolerance. If a value reaches the
warning limit, it is marked in yellow and if it reaches the thresholdniteslmarked

(73) Maximum deflections

SD = standard deviation of all recorded measured values

Min. = smallest lower measured value

Max. = largest upper measured value

D = span between the smallest lower and the largest upper measured value

15.2.2 Measuremergurves and statistical values

(74)
(75)
Average
Cmk (Limit) Cm
|
(76)

51



-TCL ©

PAL 4000 Operation Manualtersion 1.0 crimping,/ stamping

(74) PAL shut height measurement

Measuring curve for one press cycle

Red = reference curve
Green = loaded reference curve
Yellow = current measuring curve

Actual Average Numerical value of the current measuring curve
(lowest value in the curve)
Mean value from all measurement recordings

Cmk (Limit) s Cmk result value (and limit) of all measured
et values

19.45 Cmyresult value of all measured values

135. 780 mm

Red curveThe reference curve is calculated from the mean value of the first three measurement
curves and forms the comparison curve and the first zero value for all subsequent measurement cu

Green curverhe green curve is loaded from the medhisriharfirst measurement curve of the
previous measurement recording.

Yellow curveThe lowest value in the measurement curve (thick arrow) is the current measurement
value, which is also transferred to the bar chart.

Actual:This numerical value ketafrom the lowest reversal point of the measurement curve and
forms the measured value for the column diagram as well as for all further calculations. It is always
actual in relation to the displayed measurement curve. The value is identicaleostdeplmnter

of the press.

AverageThe average value is formed from the sum of all measured values of a measurement
recording.

Cmk (Limit)The Cmk value is the result of the machine capability test. It must not fall below the limit
value (numbertrackets). If the Cmk value is lower than the limit, the font colour changes to red and
the press has the status "not capable” of producing crimps of the required quality.

Cm:The calculation of the Cm value is very similar to that of the Cmé value,ibytlaced on

whether the measured values scatter around the zero line. This can mean that a press with a good
value and a poor Cmk value only needs to be set more precisely to the target shut height in order t
also obtain a good Cmk valudnimeacapability index) when the test is repeated. As a rule, the Cm
value is always slightly better than the Cmk value.
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(75) PAL reference force measurement

Measuring curve for one press revolution
Red = reference curve

Green = loadeeference curve

Yellow = current measuring curve

Numerical value of the current measurement

Actual Average : )
curve (maximum value in the curve)
T-BST XN Mean value from all measurement recordings
T Cmk result value (and limit) of all measured
5.09 (1.67) 5.23 Cmresult value of all meadwalues

Red curveThe reference curve is calculated from the mean value of the first three measurement
curves and forms the comparison curve and the first zero value for all subsequent measurement cu

Green curvethe green curve is loadedtfrermemory and is the first measurement curve of the
previous measurement recording.

Yellow curveThe highest value in the measurement curve (thick arrow) is the current measurement
value, which is also transferred to the bar chart.

Actual:This numesrtvalue is taken from the highest value of the measurement curve and forms the
measurement value for the column diagram as well as for all further calculations. It is always actual
relation to the displayed measurement curve. The value igheeotical teversal point of the

press.

AverageThe average value is formed from the sum of all measured values of a measurement
recording.

Cmk (Limit)The Cmk value is the result of the machine capability test. It must not fall below the limit
value (mmber in brackets). If the Cmk value is lower than the limit, the font colour changes to red an
the press has the status "not capable” of producing crimps of the required quality.

Cm:The calculation of the Cm value is very similar to that ofltiee Khkes it is not evaluated

whether the measured values scatter around the zero line. As a rule, the Cm value is always slightl
better than the Cmk value.
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(76) Crimp monitor force curve

Measuring curve for one press revolution
Red =eference curve

Green = loaded reference curve

Yellow = current measuring curve

Numerical value of the current measurement

Actual : )
: curve (maximum value in the curve)
Mean value from all measurement recordings
= U Cmk result value (and limit) of all measured
Cmk (Limit) Cm values

4.42 (1.87) ‘ Cmresult value of all measured values

Red curveThe reference curve is calculated independently by the crimp monitor from the first
measurement curves and forms the comparison curve and the first zero value for all subsequent
measurement curves.

Green curveThe green curve is loaded from the memory and is the first measurement curve of the
previous measurement recording.

Yellow curveThe highest value in the measurement curve (thick arrow) is the current measurement
value, which is also traresiew the bar chart.

Actual:This numerical value is taken from the highest value of the measurement curve and forms th
measurement value for the column diagram as well as for all further calculations. It is always actual
relation to the displayedsmesment curve. The value is identical to the lower reversal point of the
press.

AverageThe average value is formed from the sum of all measured values of a measurement
recording.

Cmk (Limit)The Cmk value is the result of the naagtaibdity test. It must not fall below the limit

value (number in brackets). If the Cmk value is lower than the limit, the font colour changes to red.
However, if the Cmk value of the reference force measurement in the PAL is still OK, this means th
thae are deficiencies in the crimp monitor that need to be corrected.

Cm:The calculation of the Cm value is very similar to that of the Cmk value, but here it is not evalue

whether the measured values scatter around the zero line. As a rule,ithalWayvalightly
better than the Cmk value.
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16 Test documents

A test document can be generated from the machine capability test that is displayed in the work sci
The document type is a PDF.

. PAL - [Manual Press 151 [ID: 34947] -> Session_26-04-2022 19:06:03 (Loadec

. Project Sessions Curves Control Options View Window Help

DeE&T

Messured: 14714 <

Click on the pdf icon.

e o
> Loaded: 17125

| Print-Layout
|

Style select: | History of Peak-Values

History of Peak-Values
Actual Curves

Statistics
l Gaussian distributions

I
|
l

Foudifferent templates can be selected via the
dropdown menu.

Standard template: History of\Rdaks (bar

(161)

Report of Press Analysis

Pross ID: 34947
Devices. PAL4000 [SN:1604/001] - [CTEC PAL4000], PAL4000 CFM - [edernal CFM]

St Height [Press Analyser PAL400]
R

135,030

126,800

126 oo dasadat 220800850500 00000. Sana800.

chart)

(162)

}
Cf.,’gF@

Actual Last test

Manual Press 151
Universal Press 20 kN

X 135783 mm X 136.782mm

max: 1365.7040  max: 135 7840

min: 1357810 min- 135.7810
$4888002 55588055008 8a0 208208008 R snsdbantantaastatsstad st iteRaRe A 0003 mm it 0003 mm

135.780

vvvvvv
1

Reference Force [Press Analyser PAL4000]
S
8210

B3

SD: 0.0006 mm  SD: 0.0005 mm
Tol: 60.000 pm  Ted: 60.000 pm
Cm: 17.88 Cm: 20.28

Cmic 16.35 Cmk 18.81
Limit. 1.67 Limit. 1.67
Actual Last test

X 7976 kN X 7.872 1M
max: 830170 max- 80140
min:: 7.9360 min - 7.9270

¥ ey b Socba—_Sagess 3 aas o R ST D SIS, (TP e Enty 0 I & . p
: - v e e - P Lo Samon
: Tol: 6.000 % Tok: 6.000 %
i iCm 556 Cm: 470
i Cmic 546 Cmk 444
i Limit: 167 Limit 1.67

7732

Reference Force [external CFM via PAL4000}
W
5am

e.102

Service Cycles' 31212

Version: 2.1.19¢

Number of curves: 125

Temperature: 22.3°C- 224 °C
Latest Test: 22-06-2022 16:15:26
Session: Session_22-06-2022 16.15.47
Print Date: 22-06-2022 16:16.18

(163)

PN D18 % PN 021%

+  Komelation: £6.86 %

 Actual Last test

X 7.950 kN X: 7.986 ki
imax.8.0000  max: 8.0220

fmins 7.909  min - 7.9320
vumﬁwwwm%%w%ﬂmmm 1% 0.097 kN
S0-0.0181 kN SD: 0.0196 kN

Tol: £.000 % Tol: 6.000 %
Cm. 439 Cm: 407

Cmkc 4.26 Cmk: 3.86
Limit: 1.67 umit 1.67

Done by: ’ N

Max Mustermann
Psge 1/4

(164)
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16.1 Header

Report of Press Analysis Manual Press 151
Pross 1D 34047 Universal Press 20 kN
Devices. PALA0OG[SN:1604/001] - [CTEC PAL400OL PAL4000 CFM - [axesnal CFM]

1 2 3 4 5 6

1 Identification number (Presstli®) pfess that was tested.

2 Serial number of the B@Q0with which the test was carried out.

3 Firmware number of the PAL with which the test was carried out.

4 Name of the crimp monitor, if one has been tested

5 Name of the tested press

6 Descriptioff the press if an entry was made when the project was created.

16.2 Rightcolumn

&o

Last test

X 136.782 mm
840 max:. 135 7840
min=: 1357810
0003 mm
SD 0.00068 mm SD: 0.0005 mm
Tol: 60.000 pm Tol: 60.000 pm
Cm: 17 88 Cm: 20.28

el

Cmk: 16.35 Cmk 18.81
Limit. 1.67 Limit 1.67
Actual Last test
X 7976 kN K- 7.872 N
max:: 80170 max:- 8 0140
min:: 7.9360 min . 7.9270
;j-’.‘-f-l-'pi'i'- .y Q.0B1 kN f: 0.087 kN
SD. 0.0143 kN SD: 0.0970 kN
Tol: 6.000 % Tod, 6.000D %
Cm; 5.56 Cm: 470
Cmic 546 Cmk 444
Limit 167 Limit 1867

PN 0.18 % PN: 0.21 %

Koaelation: 86.8€ %

Actual Last test
X T7.950 kN X. 7.986 kN
000 max.. §.0220
9050 min_. 7.9320
g < 40 0.097 KN 1 0.097 kN
. SD-00181 kN SD: 0.0196 kN
Tol: 6,000 % Tol: 6.000 %
Cm: 439 Cm: 407
Cmic 426 Cmk: 3.86
Limit, 1.67 Limit. 1.67

Company logo (can be changgell 51.354Units)

Statistical results of the current measurement recording (Actual)
Statistical results of the previous measurengingrectovaded
older recording for comparison (Last test)

of Mean value formed from all individual measured values

max: The highest (uppermost) value of all individual measured
values

min: The lowest (undermost) value of all individual measured values.
D: The range between the highest and lowest measured value

SD: Standard deviation calculated from all individual values

Tol: Tolerance for calculating the Cmk value (6030mum )3/

Cm: Capability value without zero reference

Cmk: Capability inehath zero reference

Limit: Limit value for Cmk. The result must not be less than the limit.

PN: Press Noise: The percentage value indicates how high the
natural vibration of the press is. Values >0.5% are to be considered
critical.

Correlation: The gamtage indicates to what extent the measured

values of the crimp monitor correspond to the reference values from
the force measurement in thelG@0
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16.3 Footer ortheleft side

Senice Cycles 31212 < Number of remaining service cycles

Version 2119¢ < Version number of the PAL PC softwa

Number of curves: 125 &——
Coripaal s e o A Number of recorded measurement curves

Latest Test: 22-06-2022 101526 < PAL temperature from the beginning to the end of recording
Session: Session_22-06-2022 1615 47 Date and time of the last measurement

Print Date: 22-06-2022 16:16:16 — 1 File name for the document (PDF)
Date and time of the creation of the document

16.4 Footeronthe right side

Done by: /<

Nax Mustermann

/ Page 1/4
Signature field Name of tester Document page
16.5 Documentemplates
16.5.1 Bar chart

History of Peadalues

Report of Press Analysis Manual Press 151 @
Pross 1D: 34947 Universal Press 20 kN

Dintces: PALA000 [SK:1604001] - (CTEG PAL400O], PAL4000 GFN - oo CF] g- re L

Shot Height [Press Analyser PAL4000]

Actual Last test

Reference Force [Press Analyser PAL4000)

Actual Last test

% 7.87210
max - 80140

ce fexternal GFM via PAL4000

Servica Cyeles: 31212
Vorsion 21190

Done by:

Mex Mustermann

All values of the individual measurements are displayed as columns.
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16.5.2 Curvechart

Actual Curves

Thelargest and smallest curve from all individual measurements is entered in the document.
16.5.3 Numberchart

Statistics

All numerical values of the individual measurements are entered. The largest and smallest individu:
value isecorded in bold.
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