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Please study this handbook carefully before initial use of the equipment. Keep this
handbook at the working place, where you can easily 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 operation of the machine dangers
may arise through rotating parts and/or high voltage.

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

A Warning

e Transportation, installation, commissioning, electrical connection, operation and maintenance
may only be carried out by authorized and qualified specialist staff.
e Knowledge of the regulations for the prevention of industrial accidents and first aid measures is
a prerequisite for safe and trouble-free operation of this system.
e This instruction manual contains the most important notes for operation of the system in
accordance with safety requirements.
e This instruction manual and especially the safety notes contained herein must be observed by
all the persons working with the system.
e Knowledge of and compliance with the general accident prevention regulations and first aid
measures are required for safe and trouble-free use of the unit.
o All safety and warning instructions in the operating instructions must be strictly observed.
e 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:
o The equipment was not used 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 or
non-functional safety and protection devices.
Non-observance 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 caused by the effect of foreign bodies and force majeure.
Repair work using non-original spare parts

o
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Attention!

Intended use also includes:

e Observance of all information in the operating instructions.

e Observance and execution of all inspection and maintenance measures.
Non-observance is a safety risk!

(i) Hotline

In case of breakdown of the machine or in case of danger please call our service hotline :
Tel. +49 (0) 8554 94 23 9-0, Fax + 49 (0) 8554 94 23 9-20, eMail info@cable-tec.net

[
1 Please be aware that the PressAnalyser PAL 4000 is a high precision gauge.

Handle it with care and provide a clean working environment.

2 Function of the equipment

The PressAnalyser PAL 4000 is an electronic measurement device to perform a machine capability
check of crimp presses with “mini applicator” standard. During the evaluation, the exact quality condition
of the crimping machine will be determined and reported by the calculation of a specific machine
capability index (CMK index). Built-in highly sensitive sensor technology is used to evaluate the
measurands length and force exactly in micrometer or newton. Even slightest deviations of the press
accuracy can be detected due to the precise sensors.

During the measurement, the PAL 4000 loads the crimping press with a constant counterforce of 8 kN.
The measuring values will be saved and entered in a graph where the values are statistically evaluated.
Additionally the PAL 4000 can be used as a height setting gauge. In contrast, conventional static dial
gauges the PAL 4000 allows to determine the difference between the ideal and the actual shut height
very comfortably in an automatic process.

Of course, before delivery the PAL 4000 itself is calibrated with high quality measuring gauges which
are released by a calibration laboratory accredited by the German Accreditation Body (DAKKS) to
examine crimp presses with “mini applicator” standard. The calibration should be repeated yearly.

3 Intended use

The PAL 4000 has been developed for examining crimp presses of “mini applicator type“. Usually, such
a press has a maximum press force of approx. 25 kN. The PAL 4000 can be loaded up to this force
level without any risk of damages. Exceptionally, also larger crimping presses can by tested with the
PAL 4000. But in this case special attention must be paid that the PAL won'’t be damaged because of
the high load.

The requirements for temperature and humidity have to be carefully observed. Ignoring these rules can
cause accidents or damages. Other use as described in this manual is not allowed and can lead to the
loss of warranty claims and liability exclusion of the supplier. Any unauthorized modification of the
equipment carried out by user will invalidate the manufacturer’s liability to any resulting damage or injury
to personnel. This statement also applies for any changes or conversions of the device.
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Type PAL 4000
Charging device 115-230 V AC to 24 VDC

Accu-Pack with 10xMignon Accu NiMH, 2000 mAh
Power supply

(only rechargeable batteries*), size AA

Battery capacity after full load

approx. 6 hours

Counterforce

continuously variable from 1 — 20 kN

Maximum measurable load 20kN
Resolution height sensor 0.5um
Measuring path height sensor optimum shut height + 400 um
Resolution force sensor at 8 kN 25N
Calibrated shut height 135.780 mm
Recommended room temperature 22°C +/-5°
Protection class (against foreign substances) IP 44
Dimensions (W x D x H) 100 mm x 140 mm x 140 mm
Weight 4.6 kg
Danger!

*Please use only rechargeable batteries* (1.2V nominal voltage).

Never insert alkaline batteries (1.5V nominal voltage, non-rechargeable)!
There is a considerable risk of fire when charging alkaline batteries,
substantial damage to persons and devices cannot be excluded!
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5 Scope of delivery

Standard delivery must include:

o Case for transport and storing
Main unit Press Analyser PAL 4000
USB 2.0 connector cable (USB-A to USB-B), 3m length
Relay box for automatic press triggering
Sharpening stone
Power supply unit 24 VDC with adaptor kit, primary voltage: 100 - 240 VDC
Serial interface cable RS 232, length 3m
CD with PAL PC software in the document compartment
Calibration certificates in the document compartment
Operation manual

6 Packing

The device is packed in a special transportation packing. Please re-use this package 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 cannot be used 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 down of
the packed unit can cause damages or total demolition.

8 Storing

The PAL 4000 has to be stored in a dry and well-tempered room. The optimum storage temperature is
at 20°C. Too high humidity can cause corrosion on important precision parts.

9 Setup

The Press Analyser PAL 4000 is intended for the check of crimping presses. For the test, the device
must be installed and firmly fixed in the press. Safety devices of the press must never be put out of
operation for the press inspection. The Press Analyser has to be set up in a dry, dust free and well-
tempered room. It must be protected from improper environment conditions like high or low temperature,
direct sun light, vibrations and other mechanical influences, electromagnetic or magnetic fields, humidity
or dust.

If any defects, improper functions, damages or problems occur, which cannot be solved by the
instructions in this handbook, please set the device out of operation and contact C-tec for support.
DANGER TO LIFE: Never put safety devices of the crimping press out of operation. Please work only
with closed protection covers.
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10 Maintenance

The PAL 4000 requires no maintenance from the user. After the maintenance cycles have expired (can
be read in the PAL PC programme) or after one year of operation, the Press Analyser should be sent
back to C-tec for inspection and re-calibration.

11 Starting up

11.1 Parts, accessories and operating controls

/ Case for transport and storing

Document compartment

USB connection cable (USB-A / USB-
B)
PressAnalyser device PAL 4000

Bottom adapter plate for Toyo
standard (optional)

Ram adapter for Toyo standard
(optional)

Bottom adapter plate for Yazaki
standard (optional)

Ram adapter for Yazaki standard
(optional)

Serial interface cable

Power plug and charger

Screw set for adapters (optional)
Sharpening stone

Relay box for automatic press
triggering

Use2 D Power ON/OFF

D)) @ : Colour touch display
\-J USB interface

«’\ Power I
ot
) S | Power on/off

Battary
=Mty

® Charge

Interface for 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

First clean the surface of the base plate with the
sharpening stone and possibly sand out imperfections.
Remove the grinding dust from the plate with a cloth.
Note: If the base plate is damaged too heavily, it must be
replaced.

Clean the surface of the pressure piece at the ram in the
same way by using the sharpening stone.

Note: If the pressure piece is damaged too heavily, it must
be replaced.

Now set up the PAL 4000 in the press and fix it there.

Attention: Both of the firm prisms
must equally enter the PAL body.

Fix the Press Analyser with the
movable clamping claw
like a crimping tool.
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12 Perform a press capability test

12.1 Slow-motion test

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

PAL4000

Booting device
->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%

After switching on, the PAL 4000 performs a self-diagnosis.

PAL4000 ID: 20150001 not connected
TEACH| QuicK

136.102 mm 136.063 mm After a successful self-diagnosis the PAL 4000 switches to
136.063 mm the slow-motion mode. In this mode, the PAL 4000 sets

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

135.951 mm the press.

This mode allows a rough pre-selection of the press’ shut

height. This helps to avoid damages on the PAL or the

135.793 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 hand
through the bottom dead
center (BDC) and stop
shortly after the BDC. If the
press has a creep speed it
can be used to drive the

| ram through the BDC.

BDC position (bottom dead center)

Stop the ram after the BDC position (approx. 200°).

Important: BDC must 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 value of 135.780mm.

The yellow bar indicates the actual depth of the ram. The
yellow number on the right side shows the value of the
bottom dead center.

In this example the BDC is at 135.651 and thus 0.129mm
underneath the optimum value (135.780mm).

135.951 mm

135.799 mm

135.780 mm

135.649 mm 135.651 mm

135.435 mm

F:OOKN R:1000 C:30280 Pow:48% 20/07M6

11
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Examples for extreme deviations in the shut height:

PAL4000  ID: 20150001 ° not connected

= Attention: Press is set too deep (red bar). The BDC is at
TEACH| QUICK | =>8KN 135.482 mm and hence 0.3mm too deep.
136.102 mm 135.504 mm The press must not be started!
Adjust the press ram approx. 0.3mm upwards.

135.951 mm

Adjust the press ram
upwards and fix it with
the setscrew!

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

AL IR EECEN  Press is set too high (yellow bar). The BDC is at 136.031
TEACH| QUICK rom und thus 0.251 mim too high.

136.102 mm 136.047 mm
A Adjust the press ram approx. 0.25 mm downwards.
136.031 mm

135.951 mm

Adjust the press ram
downwards and fix it
with the setscrew!

135.799 mm
136.780 mm

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

136.102 mm 135.782 mm

The bottom dead centre of the press is pre-set optimally.
Values between 135.600 and 135.960 are fine.

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 the “red area” in the slow-motion test, the press
engine shall not be started by any means.

12.2 Fine tuning of the press with 8 kN load

PAL4000 ID: 20150001 not connected
TEACH| QuicK

136.102 mm 136.063 mm
136.063 mm

ouch the field =>8 kN on the touch screen. The PAL 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 shows the current force range

of the device.
135.435 mm

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

PAL4000  [D: 2015/0001 not connected
TEACH! Quick If the button changes to 0 kN<=, the 8 kN position has been
reached. In case of touching it again, the OkN position (slow-

136.103 mm 136.065 mm ; ™ ;
[ ] 5065 motion position) would be approached once again.

13
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ST N e el 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 £, ‘
136.7680 mm -
135.651 mm AU N

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

135.438 mm automatic start system.

F:8.0KN R: 1000 C:30280 23.9 Cel 17:24:53

PAL4000 ID: 20150001 ' not connected
TEACH QUIC K N As the unit now loads the press with a counterforce of

8kN, the press "opens". That means that the bottom dead

136.103 mm 135 085 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 presses in different 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 C:30280 24.0Cel 210716

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

14
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PAL4000 ID: 20150001 ° not connected

136.103 mm 136.065 mm

135.953 mm

135.800 mm
135.780 mm
135.651 mm

135.781 mm

135.438 mm
F:BO0KN R 1000 C:30280 24.2Cel 17:30:37

Afterwards the press can be started again with engine
power. The lower turning point will be shown in the display.
This procedure has to be repeated till the BDC is set
around +/- 0.005 mm.

In this example the BDC is set 0.001mm above the
optimum. The BDC of the press is thus perfectly set.

15
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12.3 Preparation of press analysis

1D 20150001 not connected

TEACH| QUICK | OKN<=

136.103 mm 136.065 mm

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

1150001

-a:-

i

KN R: 1000 C:30280 23!

PAl 4000 D 20150001 rict o

R

i

Press TEACH on the touch screen. The display switches to
the input window, in which you can enter the data of the
crimping press to be tested.

Press the field New first.

The content of the field PressID now changes from default
to new.

Touch the field new.

16
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Delete the word -new- by pressing the field Del.

Via the numeric keypad the press number (Press ID) can
be entered. It usually can be found on the type label.

Example:
Press number
is 34947

Enter the press number via the keypad. By touching the
field “abc” the keypad switches between the alphabet and
numbers.

The field “Del” is used to delete wrong entries.

After entering the press number touch the field Ok.

4000 ID: 20150001 not connected

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

actual press ID.

RSt """illfﬁk:iTIM -COHRR
| The press number appears in the field Press ID.
4

17
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Save changes?

Cancel |

PELA000-2CH Ly 1604001 not corneted

oK
| [/sessianauthpe [T

Enter your name

Cancel |
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Press OK to create a file for this crimping press on the internal
mass storage.

Enter test engineer's name

If the name is not available, it can be entered by pressing the
field below "Enter 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 value recording.

18
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Now a menu appears which can be left by touching the field
EXIT.

i
!“ ‘ Press on the field “Load".

o " -y
B L
3] %

3| %

19
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PEL4000-2CH 1D: 1804001 not connected

A list with all available press numbers opens.

Select the identification designation of the press to be tested
by touching it and confirm the selection by pressing "Ok".

1+

28

C€

o il e Example for Press
‘ ID: 34947

.
0

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

See above (12.3.1): Enter test engineer's name

20
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The PAL 4000 is now ready for running a press capability test.

PALA00O0-2CH ID: 1804001 not connected ber of i
: umber of measurement readings
TEACH| QUICK | MENU ing
T TERT T arget value for press shut height
Force (kN) - SH{mm)}- Info .
Test:  0.000, 0.000 Mo.: Teach: O hut height tolerance band
Last: 0,000 0.000 \5H: 135.780 mm urrent force value

B0 135.010 SLPK +/-30 um olerance band for the force analysis
LSL: 0.000 135.750._ TF: 0.000
Gain:  0f7 3E;  H3% ress number (ID)
SR 1.000kHz PIB 34947
Height
135810

Achieved CmK value for height

. Achieved CmK value for force
- pper and lower limit for height
0.000 pper and lower limit for force
0.000 eak value line chart for height

eak value line chart for force

135.780

0.000

F:8.0KM R 12

Force setting \

Pre-set starting cycles \

Temperature (Cel)/Battery power (P)\

Remaining calibration cycles

Time/ Date

| Startthe crimping press to record the measuring values.
There are two possibilities to do this:

. 1. Trigger the press manually by the foot 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 4000 (connection: "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 Performing a press analysis
12.4.1 Triggering the press with the foot switch

switch for all measuring cycles.
(C-tec recommendation: 125 cycles)

Number of measurement readings (125)

Force (kN)- SH(mm)- Info
8.020 135.782io.r Op: 125 Last measurement value

LA P R E L e — Average over all readings

8.062  135.783 StH:—+-30.um Largest single value

0.014  0.000 “StF— +-3% Smallest single value

5.11 18.99%-PID; 34947 Standard deviation

Cmk value of the test (machine capability index)

7.992 135,780 T+ 8.045

Column for height measurement
Column for force measurement

Peak value line for height
Peak value line for force

F:80KN R:000 C3

PALSSY iR . et cennected Press TEACH to save the single values in the internal bulk
TEACH| QUICK | MENU memory (SD card).
k. The appearing window asks whether the
measurement should be saved or
discarded.
By touching Ok the measurement results
will be shifted to the internal mass
storage.

Force (kN) - SH (ln[l\) Info
8.115 135.784 No.: Op: 150
8,136 135.783 SH: 135.780 mm
8,210 135,785 SLH: +/~30um
8.082 135,781 TF: 8.161
0.022 0.001 SLF: +-3%
3.28 12,50 PID:

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

22
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12.4.2 Triggering the press with the PAL relay box

J000-2CH ID: 1804001 not connected
EACH| QUICK

Force (kN)-  SH{mm) - Info
135,782 Mo.:  Op: 125
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

PERLEOO0-2CH ILx 1804001 mot connected

Cycles:

onTime| :;La:miu[,i ms

OffTime: 800 ms

Countdown

m

F:80KMN R:12

After the connection between the clock (relay box) and the
foot switch signal has been established (see also page 21),

__ the press can now be started via the PAL 4000.

Press the field QUICK.

Press SETUP in the menu that now opens.

In the next menu the measuring rate for the press analysis can
be set.
umber of press triggers for a test
Length of starting signal
Length of signal pause
Countdown in seconds
Start signal + signal pause = cycle time

The terms can be changed in wide ranges. Enter the desired
value via the numeric keypad.

23
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Countdown: m S
—@ Press Start.

F:8BOKN R:150 (C:29614 241 Cel 14:17:45

PAL4000 D 0 not connected

Force (ki) - SH (mm) - Info 8- The countdown can be interrupted by touching ABORT.
: 0.000 0.000 MNo.: Teach: O

0.000 0.000 SH: 135.780 mm

0.000 135.810 5LH: +/~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 properly. The
PRESS STARTS

measurement starts after the countdown has finished.
|N finished.

The press will be started cyclically till the test series is
- 6 SECONDS! -

F:8.0KN R: 1000 C:29790 Pow:23% 02/08M16

Example for a conducted test series.

PAL4000 ID; 20150001 not connected
TEACH| QUICK | MENU

Force (kN) - —st{ (mm) ___Info For explanation of the display please see 11.4.1
| 8,102 135,763 to.:. Op: 150

8.127 135783 SH: 135.780 mm
8.167 135784 SLH; +-30um

Min:  8.092 135782 TF: 8457 Press TEACH to save the measurement values.

SD: 0,017  0.001 SLF: +-3%

Crk: 4.13 17.70 PID: 34947

Height
135810
135.780
135,750

Force
8.402

8187
7812

By touching Ok the measurement results
will be shifted to the internal mass
storage.

F:BOKN R 000 C:294568 246 Cel 02/08/16
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13 Transferring the test results to the PAL PC software

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 the installation 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 7 Power ON/OFF
USB cable s X
with the PAL ; < )
4000 und a ey 7 RS .
USB port Of 10=AA1,2Y ; '(‘;} 18V 0C

Y Ext Power ON

the PC ® C(harge

Switch on the PAL 4000

Start the PAL PC software by double click on the icon on the desktop.

0o -

PAL - Verknupfung
Vi2.1:19d
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Software 7 . From version 2.1.16 on 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 therefore
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
=-FE 34204
+-F5 RG1139

RO | 2107 C - Show Room (Press ID; 34947-3)
- P107 C - Reihe 1 (Press ID: 34947-4)

+

?;:: B Milwaukee Show 2015 - C&S technologie (Press ID; 007)
= Testpresse C-tec (Press |1D: 542239)
. & naq v
last change:
New Import from Device Delete | Ok Cancel

Click on the "Import from Device" button.
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M [

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 USB slot is used on the PC or laptop
e y for the first time.

crimpingv’ stamping

The connection to the PAL 4000 is now established. This
=3 can be seen from the display of the PAL 4000 battery
Po———— | h charge status.
This possible "intermediate message" indicates that the
, PAL 4000 internal time 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.

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

-5 chenviarang and Dt Imporiensng

The right half 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

| . ProjekteimPAL400D Status
‘ Certificate fehitim PC
|

For the first press, one measurement 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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LT

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

crimpingv’ stampingv’

Nr. Projekte im PAL4000 Status
3 ertificat fehltim . .
S S 511501 i) - The data set for the press with the serial number 34947
T e T

B e e e e incl. the first three measurement series was selected.
| S Smnporormmzgsie) ||
[ [ Ssamoormmsisiaey ||

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

SHST - SMOOOE - FOTO | mMew|  suim [ o S T T
=}

Comcn 00 ¢ ¢ Gl 00 v e w Tempmons

pre—— % Then click on the <= button (in the direction of PC save).

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

| —Now click on the Execute button.

The security prompt reminds you that the data will be
deleted from the PAL 4000 after transfer to the PC!
Click on OK to start the transfer.

—— The selected data is now transferred.

_—

crimpingv’ stampingv’
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Nr.  Aufgabenbeschreibung (bert tschritt
o wo%
|3 Sitaung 34947/01-01-14.002 (151 Kurven] aum PC verschieben (importieren und bschen) L w%
4, Sitzung 34947/01-01-14.003 [151 Kurven] zum PC verschieben (importieren und laschen) <=<= anstehend

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

Nr. Aufgabenbeschreibung Ubertragungsri... Aufgabenstatus Aufgabenfortschritt

EEEeoeoo. ©OZE OB

The data of the fourth measurement is just being transmitted.

o Stsiman tu g Optcoan fnecst benm bate Gt semitnag

SHET - YNOOOE OO0 mmm| eimis o] wa | cmiee [ ]
3 i

All data have been transferred successfully.

_— Click on OK to exit.

crimpingv” stampingv’

[ Era—— [ e T T ————
FHET - SNOOOE = POTO | ruow| omivuia

Click on “Close” to exit the synchronization.

crimpingv’ stampingv’

R Posit Stangen Kunen Ssvenng Optonen dmche Fente Mofe CtecUnesasing
DBFEET - MO0 2020 w| fenoes | L KenGest |
[ + Gem 00 o0l L )

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
e \ . . “ H ]
?pen To work with the data on the PC click on “Project” and
Close choose “Open” in the dropdown menu.

Compact Database

Set Database location
Export Database

View external Database
Close external Database
Save as JPEG

Export to Excel Sheet

Print ...

Print Setup...

Exit

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:
Satieren nach [Datum -

@; By clicking on the + you can “fold down” the single test
N series.

& 01-01-14.001 (151 Kusven)

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

letzte Anderung:

[ Meu | [ VomGewtinporieien | [ Loschen [0k ) [ Abbrechen
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Projekt erstellen oder vorhandenes cffnen:

crimpingy/ stamping

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

& Projekte [1 Eintrag)

Neu Vom Geratimpotieren | [ Ldschen 0k

11, Sitzungen (3 Eintiige)
01-01-14.001 (151 Kurven)

B 0011401151 Knen example the last measurement has been chosen.

~J01-01-14.003 (151 Kurver]]

e You can only select one test series by clicking on it. In the

Press Ok to load the test series.

letzte Anderung: | 01-01,140023:47

| [ Abbrechen

M raL

M Project Sessions Curves Control Options View Window Help

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

- & x
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)

211 (AT (6 (M [SLow| 2o st e | e e e W CTMAX | [+1H) [$5H) (41T (42T KeaftPos: | 8.00KN [10600] |  SlowM. Inactive
Shut Height [Press Analyser PAL4000]
mm & SD: 0.0005mm min: 135.780mm max: 135.783mm D: 0.003mm

FELH L 0] [P ot G Bsa SRR O i it it ST SRS e MRS R o S R RN IR A R R R o
135.800
135 7804 £ SR = wiiE X 2 Average

135.760

135.750,

L 4
= Reference Force [Press Analyser PAL4000]
~

SD: 0.0143kN min: 7.992kN : :
8288 == - s-osm ms ss ss e e e en e oo oo o CULCTLORUTLL o SoTOUTIOTIOTL. en ee oLl T e ee T e

Actual Average

L 4

Cm
I

The measurement data is now available on the PC monitor.
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15 The PAL PC software

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 Explanation of the pictograms (mouse click areas)

15.1.1 Left side of the toolbar

(1)(2) (3) (4) (5) (6) (7) (8)(9) (10) (1) (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) (20) (21) (23) (24) (22)

(1) New project: after clicking on the button, the 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 project: this button is only active on the start screen and allows you to open the project tree
(overview of all presses) or to create a new project.

Tomn Lt == | I PAI
. Project Sessi Clicking on the icon opens
/efr the project overview

55 DFHEST

crimpingy” stampingv’ Messu[ed.

L]
& es Cont tions View Window He
DBHST LR L 2+ 762 N4 | NoDevice
Messued 00 < > loaded 0 < > Load Relay. ot sctive enperstue:  — (]

Create new or open an existing Project: [~ ]

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

Projects
Sotby  |Dale
& Projects (20 entnes) K
e ] Showroom (Press ID: 34347)
i Temninator - Miwaukes Show (Press ID: 123321)
-0 2558
B 34204

0B RG1133
&8  P107C-ShowRoom (Press ID: 4347-3)
FB  PI07C-Rehe 1 (Pres ID: 43474)
# 1 Miviaukee Show 2015 - C4S technologi Press ID: 007)
@ FB  Temnator - Testpresse Cec (Press ID: 542239
| P a

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

New Inport from Device. Delete Cancel

crimpingv’” stampingv’

(3) Save: Button for saving a measurement

u
DEHET - LHO®QE VPO O PAL4000 Aunning | NA | NoDevice ]
Mesused 125125 < > loded 00 < > | Load | Relay motacive  Tempewsue 229T (2287)

201 (AT (5] K] SLow) AT SN e T N W N N[ MAX | [+1H] (o8] (AT [+2T) KesitPos: [ 8.00KN (10600 SlowM. Inactive

ShutHeioht [Press Analyser PAL4000]

A measurement can be saved

.

125810] -- O A e e e A T e e
125,800
(OK) or deleted (Cancel).
138 ves ERSSRa. Actual Average
Ee— o morm e
135.780
S SN e | Doyou wich to save esising curves? | Crmk (Limit) cm
135.750) ISR =
oy Fisterence Force [Press Anaiyser PA| e §isean 7 EAZ 22D
S R Teat ~ P
8173 .
" Concel \
Y RS _.L .
e = Average
7882 T
A2 R Emmciisatuas Se s e tun S S e R L S Cmk (Limit) Cm
EERrsE ST
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(4) Print: the currently opened measurement is printed.

|
[

NA | NoDevice

231)

= »
(] an & "N PDO P PAL4000 % Connected J
Messued 00 Losded 11126 < Rely rotactive  Tempersture
T H KiaftPos: [ [
s
mn ~

>
-
AUt Helght [Press Analyser PAL4000]
SD.0.0006mm  min: 136.7280mm max 135.783mm  D:0.003mm
138.810] - sres e SERE 3 il L i D .
1
135 s = wend = . o

Click OK to print a histogram
(bar chart).

b

oy 2Terence Force [Press Analyser PAL4000]
3

Style select: | History of Pesk Vales

Actual Average

Cmk (Limit)

m==am Click on Cancel to exit and

| oeoem - not to print.

SD: 0.0 i
- [P
—— Ok Cancel
s
PP RO T TR
7.884
7.803

Actual Average

Cmk (Limit) Cm

| Print-Layout

Style select:

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

Gaussian distributions

Various templates for the PDF document can be selected
via the drop-down menu.
If a check mark is placed in the "Print all

..." field, all four
templates (4 pages) are printed.

(5) PDF export: the currently displayed measurement is exported as a PDF document.

History of Peak-Values
Actual Curves
Statistics

Gaussian distributions

L
s oy
. = & = Clicking OK converts a
T P histogram (bar chart) into a
 eesaaaa— e “ﬂ
s A — = memsm Click on Cancel to exit the
O il iacns ot = | e = _ process.
o e g [ =
Print-Layout
' Various templates for the PDF document can be selected
via the drop-down menu.
Style select: | History of Peak-Values

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

34



&

C-TeLO
PAL 4000 - Operation Manual - Version 1.1.0

crimpingy/ stamping

(6) New measurement: Clicking on the pictogram starts a new measurement recording.
_17-06-2022 11:09:48)]

PAL4000

Teach === ] The message "Teach in"in the PAL 4001 status field
> lead  Aesr noeawe  INdicates that a new measurement recording has been
MAX | [+1H| [+5H | [+1T| [+2T| KaftPos | 8.00KN (106 started.

(7) Crimp monitor: if the PAL PC software is also connected to a crimp monitor, the calibrated peak

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

(8) Automatic press start: if you click on the icon, the input field for controlling the clock for the
automatic press start (relay box) opens.

L
I§ ‘ &T = WMot PAL4000 rot Connected ] N/A NoDevice ]
essured: oo < ; > Losded 17126 < ; » : > LMNd‘p:QT ot active Temperatur 237
138, - e S LT _W
Device Relay Settings [~] [ 25751 men I 125752 men |
= = —rm
o Rference Force (Pross Analyser PAL4000] Reigy Cyoks I 129 | S
N XGNIN i F O anmpn anpArarAs e TPy & Actual Average
B e 5 Cmk (Limit) Cm
EXRITY  EEIEE
<« Theslider can be used to set the time interval at which the
Relay Cycle Time: < > 1000 ms . .
v press is triggered.
daadion: 2| < In the field "Relay Cycles" it is determined how many
= — cycles are carried out for a measurement.
ancel

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

PAL - [Manual Press 151 [ID: 34947] -~ Session_26-04-2022 19:06:03 (Loadecd
L 3 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 start: by clicking on the icon, the press start can be started via the clock
generator.

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

DEEHESR - vS0@QH 9O 2O

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

(11) Button “+1”: when clicking on the field "+1", the press performs a single rotation in sequence. The
"Teach in" process is an exception 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

DT -G 0@Qw" 206 2 O

Messured: 0/0 < > Loaded: 1257125

(12) Find COM: the PAL PC software checks all available COM interfaces of the computer to see
whether a PAL 4000 is connected. As soon as the matching interface has been recognised, the PC
connects to the PAL 4000 unit.

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

PEHST - 2S00DH " MNO T O

Messured: 0/0 < > Loaded: 1257125
17-06-2022 11:09:48)] The successful connection is indicated by the message
"Teach in" in the status field and the display of the battery
PAL4000 Teach in |[2 8% Charge |eve|
> Load Relay:  not active

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

(13) Stop COM: as soon as the PAL 4000 is successfully connected to the PAL PC software, the
search function should be stopped by clicking on the Stop COM icon. Otherwise, the PAL will start the
interface search again and again (e.qg. 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

Nl = ma \ & & M I sTop .
0 & é o~ ’ . 0 ﬁ @ W W o con 1 ? 3 4

Messured: 0/0 < > Loaded: 1/125
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(14) Notes: clicking on the icon opens a text field (notepad). Remarks on the press check can be noted
here.
v 7 \

Messwed 00 < > losded NZ® <

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 =

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 =

2085

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

(15) Logbook: the 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

2T (A7) C6H] [H] Srow] 2Tt T &

Shut Heignt [Press Analyser PALY
mm -~
136810 = == =z =m o wm er e oo o e

135,800

Reference Force [Press Analyser
3

Click on OK to close the
window again.

(16) Software info: clicking on the question mark opens the info box for the PAL PC software.

|
L
u} 87 -wEe®dL 207 PAL4000 » A | NoDevice ] .
Messued 00 < > loaded 1126 < > Load Relay ot active Temperatee: 234 (237T) SOﬁware VerS|0n
2T [T (5 [4H] [SLow | e T | e [ ee e | e[ [+1H] [95H) (+1T] [«2T] KiePos: [ O.00KN[10] | outofrang

Shut Helght [Press Analyser PALA000]
it o in: 135.780mm  max: 135783mm _ D: 0.003mm

135.800

e (o)
| :

C-tec service telephone
number

N T

\n Fisference Force (Press Analyser PAL4000]
. { .
o stianiniestins Sy esieeia o amiseiss < Press Ansiyzer PAL CI k OK t I th
8280
Voo 21134 ICK 0N 0 Close the
Copyright (C) 2005 Cable Technologies GmbH u Co KG - — .
S e - o o liztalstraBle 11 - D-94513 Schinberg
. Cemensepsaaeess - e 10 U513 Scho iR window.
Mo Info@cabe-ec net
7.884
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(17) Data transmission: the button is only active in the first software window. The corresponding

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

aa 1

. o o i
Project-Sync and Data import
Messued 0/

Sync data between PAL4000 device and PC

No.  Projects onPC State No.

" : Click on Close to close the
- — window again.

crimpingv” stampingv’

(18) Force reduction: By clicking on the area, the PAL counterforce can be reduced by 100, 500, 1000
and 2000 motor steps respectively.

Messured:  0/0 ?880 tS’IepS
steps
28T [B “Slow

H| [IH] [SL

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

(20) The slider can be used to view each currently recorded trace.

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

left-clicking + holding on the
dark slider area and moving
the mouse or by clicking on
— g the arrows on the left or right.

B Project Sessions Curves Control Options Viey

DeEHET - LEHO® D

Messured: 1257125 <« >
M PAL - (Manual P - 0O 3%
M Project Sessi ~Talx
DeE& g | [Eeond NiA | NoDevice —

Messued 251125 < Load Felay. ot active Temperatue: 2507 (249°C)

211 (AT ][5 [H] [Stow] -2 e Mo MAX 4IH s8H AT 42T KeatPos | 8.00KN [10600) SlowM. Inactive

e - ER—— The individual measurement
e T e —— curves can be viewed in the
A —— small display fields.

8.221

7.899
7818} "

The blue bar shows which
trace from the series is
. aense | CUITENtlY Selected.

Cmk (Limit) Cm

E N
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(21) Force preselection buttons: by clicking on the buttons, predefined counterforce values can be
set.
> Loaded: 0/0 Counterforces from 2 to 14 kN
¢///’/‘L/.7The line on the green line

a0 1( L <
2N KN 6KN “L N || 13N | & Shows the set force value.

(22) Force Increase: by clicking on one of the buttons, the PAL counterforce can be increased by 100,
500, 1000 and 2000 motor steps respectively.

> Loa

4//100 steps, up to 2000 steps
MAX < +#1HT 1 46H [ +1T | +2T

(23) Maximum force: click on the MAX button to set the maximum possible counterforce.

(24) With the slider, each individual trace from a loaded measurement series (e.g., the last
recorded measurement) can be viewed.

Window Help left-clicking + holding on the
dark slider area and moving

g Bl ‘? PAL3 the mouse or by clicking on

the arrows on the left or right.
=
Loaded: 17125 <4—’”

N

PPPPPP | [ = R S

0/ < > Load Relayr  mot active Temperatwe:  251°C (237T)
271 (7] [5H) CH] Sow, 2 L e || e [ [ oo e [yEg] [+iH] (48] 31T (4271 KiatPos: [ 8.00KN (10600) SlowM. Inactive

Shu
™™ & SD. 0.0008mm  min: 135 780mm max: 136 783mm  D: 0.003mm

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

Actual

.| Cmk (Limit)

The blue bar shows which

o measurement curve from the
5o |

- series is currently selected.

Actual Average

.| Cmk (Limit) Cm
I

NN
28
2 %
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15.1.2 Right side of the toolbar (Device Control bar)
(30) (31) (32) (33) (34)
_17-06-2%211:09:48)1 J J J - O
PAL4000 | Teachin | 2 8% N/A | No Device
> Load Relay:  not active Temperature; i1 9C [»;-]
MaAX | [+1H [+8H| (41T +2TT Kraft-Pos: | B.GPKN (10600 | smTM. InactT/e
(36) (37)  (38) (39) (40) (41)

(30) Device info PAL.: a field opens with the most important settings options of the PAL

Device

R R B Sy _«— Drop-down menu for switching the measuring device, e.g.

for using a PAL 3001
Yarme: (Em ] Name of the unit (PAL 3001 or PAL 4000)
serainumber: | 1604001« Serial number of the connected unit
Device-Type: PAL4000
Description: [CTEC PAL4000]
Spring Rate: 65.707 N/um
Settings:
Channel:
Machine ID:
IPConnect:
[ connection via serial link
connection via CAL device Drop-down menu for selecting the serial port to which the
Sl cimcon el PAL is connected.
Com Port: COMS Y
BsperSecond: S Click OK to apply changes and close the window.
[[Juse network connection
Network connection:
:):d'ess’ Clicking Cancel closes the window and discards the
/ changes.

Cancel
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(31) Activate/deactivate measurement recording: by clicking on the button, recording of the
measured values of the PAL 4000 can be switched on and off again.

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

Click on the "Teach in"
button to switch off the
PAL4000 r aach ir I measurement recording.

2.8%

> 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: |

—— N/

Temperature;

Battery charge in percent

If the charge level has reached the red area, connect the
charger/plug-in power supply unit to the PAL 4000.

Caution: Only use the original power supply unit!

The red “Ext. Power ON” LED indicates that the power
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.

If the “Charge” LED lights up orange, this indicates a
charging fault. In this case the battery must be checked
and eventually changed.
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33) Info button about connected external devices (e.g. crimp monitor): clicking on the button opens
a window with the most important setting data

CFMMX

[each n [CH

O X

g X

Temperature:

Device

CFMMX - [TRUESOLTEC CFMMX]

(22.6°C)

Name:

[

\

Serial number: ‘

Device-Type: CFMMX
Description:
Spring Rate:
Settings:
Channel:

Channel 1

NA

Machine ID: 01

IPConnect:

connection via serial link

CAL device

Serial connection

Com Port: coms

Bits per Second: 38400

[Juse network connection
Network connection:
IP Address: D

Port:

Cancel

Drop-down menu for switching to another external
device (e.g. CFM-PRO touch, FSI, etc.)

Name of the selected unit

Drop-down menu for switching the measuring channel, if
a dual-channel crimp monitor is to be tested as well.

Setting for the identification number of the crimp monitor,
if it is integrated in the network.

Drop-down menu for manual selection of the interface to
which the crimp monitor is connected.

Drop-down menu for selecting the transmission speed of
the data from the crimp monitor.

Click OK to apply changes and close the window.

Clicking Cancel closes the window and discards the
changes.

(34) Info button for the operating mode of the external device

CFMMX

[each in [CH

O X

‘%

The external device is in the
"Teach in" mode with
measuring channel 1.

1]

Temperature;

(22.6°C)
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— O X By clicking on the button, the
external device can be
disconnected from the

CFMMX Disablet measurement recording.
Click again to reactivate the
Temperature; - (22.6°C) external device.

(35) Charge status display external device: is only displayed if an external device with rechargeable
battery.

— X

!
1)
X

CFMMX leach in |

Temperature; -~ (22.6°C)

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

B Project Se S ’ nitrol. Gitior e i Helf

0O T -=EH0®Qw 2062 PaLao0 | Teachi |E a% 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

135,781 B Session_26-04-202217:18:51 (125 A
Session_27-04-2022 1314:18 (125
B Session_17-05:2022 16:13:15(126
I Session_17-05-2022 16:25:04 (125
Session_24-05-2022 17:35:11 (125
14-06-22.001 (126 Curves)

Reference Force [Press Analyser PA B 14-068-22.002 (126 Curves) i 7
Lo |~ Session_17-06-2022 12:55:30 (125} N
(-1:0d et o s S e G e | B \i/evbinn Gassinn (0 M wvac) Y E——
8.173 < >

Shut Height [Press Analyser PAL4000]
mm
2388100~ -~ = — == = aseot T o ool Open Curves n"m =
135.800
Sessions:
Preview:
s - s
0 mm

135.760

RBBIFEO T TSR Sy SRS R SRR SR S T
L 4

15.71 (1.87)

8.01 3 danpaligbalkalks e Gain/Samplrate: 17188 Max Force: 8.01kN E’xﬁ?}if‘- Actual Average
Creation Date: | 17-06-2022 125239 8.0 N

7.852 R

o e s e Delete Carcel | 1= - - '>

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

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

Clicking on "Cancel" closes the menu and nothing is changed in the work screen.
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(37) Necessary press strokes: the numerical value next to Relay shows how many press strokes are
still necessary to record the measured values.

IEO e I Here, for example, 115 measured values are still required for the capability
Relay: 115/ analysis.

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

38
achir [Ezs% N/A W( )

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

(39) Slow Motion: the display shows whether PAL is in "force-less mode".

(40) Temperature: temperature recording of a current press analysis

. The left temperature display shows the temperature inside
CPMMX IA/ /D«aﬁl{ the PAL 4000 during the recording of a new press analysis.

Temperature; 23.4°C (23.4°C)

(41) (Temperature): Temperature recording during a loaded press analysis

. The right temperature display in brackets shows the
CEND: | W temperature inside the PAL 4000 matching a loaded press
Temperature; 23.4°C  (23.4°C) analysis.
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15.1.3 Menu bar with drop-down menus

(50)  (51) (52) (53)  (54) (55) (56)  (57)

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

Export Database
View external Database

Close external Database

Save as JPEG
Save as PDF
Export to Excel Sheet

Print ...
Print Setup...

Exit

Empty start screen

D8R | -—2LEH0@®Dw " 206 % 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
(15.1-1).
Menu item is only active in the start screen and allows

Project | Sessions Curves _Control you to open the project tree (overview of all presses) or to

- create a new project.

New Closes the work screen and opens the empty start
Ipes screen.
cl Function is only active in the empty start screen and

- enables condensing the database.
Eomniact Da 2 Function is only active in the empty home screen and
TR gives the possibility to move the database storage

T [ tabase ( |Ocat|on

Individual press examinations or complete data sets can
be exported from the database to a file.

The previously exported data sets can be viewed and
analysed.

Review of exported data is closed.
The measurement in the working view is saved as a JPEG
image.

The measurement in the working view is saved as a PDF
document (15.1.1 - 5).

All measurements of the press that are open in the
working view are transferred to an Excel document.

Prints a document of the analysis currently in the working
view (15.1.1 - 4).

Set a default printer

Close PAL Close PC programme

Working view
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(51) Menu Session

Sessions Curves Co
Teachin

&

nse

Load
Unload
Notes

(52) Menu Curves

151 [ID: 34947] -> Session_15-05
Curves Control Options \
Previous

Next

Compare curve >

A new press check is started (15.1.1 - 6).
The data of a press analysis are saved (15.1.1 - 3).
Close the working view and switch to the empty start view.

The data of a previous press analysis are loaded into the working view
(15.1.2 - 36).

The working view is cleared.

The notepad is opened (15.1.1 - 14)

Shows the previous curve of the current measurement recording

(15.1.1 - 18).

Shows the next curve of the current measurement recording (15.1.1 - 18).
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 Ry The loaded measurement recording (comparison
ARl \ons measurement) is deleted from the working view.
Unioad Shows the previous curve of the loaded measurement.
. (15.1.1-19)
e Shows the next curve of the loaded measurement
------------------------ iris recording (15.1.1 - 19)
(53) Menu Control

Control Options View Window

Teachin
Switch off

Relay >
Start COM-Port Search

Port Search

Control Options View Window Help

Teachin }

Starts a new measurement recording for the selected press (15.1.1 - 6)
Switches PAL 4000 off

Opens the setting menu for the relay (15.1.1 - 8)

Starts the automatic COM interface search (15.1.1 - 12)

Stops the automatic COM interface search (15.1.1 - 13

5.1
5.1.1-13)

The press is started automatically by the clock generator

Switch off {ius < (15.1.1-10)

Relay >
Start COM-Port Search

Start ‘

The automatic press start is interrupted (15.1.1 - 9)
The press performs only one revolution, except for the teach
‘ process (15.1.1 - 11)
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(54) Menu Options

Options  View Window

-TCL ©
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Switches the programme language between English and German

Language
s Opens a submenu for managing connectable hardware
Parameters — Opens a submenu for limit setting for press analysis
—  Opens a submenu with PAL-specific data
PAL3001 >
CFMMX > Opens a submenu with CFM (crimp force monitor) specific data
!
Project Opens a submenu with project-specific data
Units Opens a submenu for units and sizes as well as the printout logo

Submenu PAL-specific data

Options  View Window Help

Language

Hardware bns <

! PAL3001

Parameters

PAL3001 >  Enabled
CFMMX > Setup
Relay

Project
Information
Units

Import from Device

Submenu PAL-specific data

Options View Window Help

L: 0.0008mm min: 1356.77¢

Language ;

Hardware %/125 <

Parameters - 0.0008mm miri: 135.7
PAL3001 > g
CFMMX > & Enabled

Project Setup

Uniits Force Calibration

Information

Click to activate or deactivate the PAL measuring channel
(15.1.2 - 31).

Opens the menu for the PAL setting data (15.1.2 - 30)
Opens the setting menu for the clock to start the press
(15.1.1-8)

Shows entries in the logbook such as firmware version and
number of service load measurements (15.1.1 - 15).
Import of measurement recordings from PAL 4000
(15.1.1-17)

Click to activate or deactivate the external crimp monitor
(15.1.2 - 34).

Opens the setting menu for the crimp monitor setting data
(15.1.3 - 33)

Opens the control panel for sending the calibrated force
values from the PAL to the crimp monitor (15.1.1 - 7).
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.
iew Window Help

B toobor Click to activate or deactivate the control bar.

» Device Control Bar

Working view with both "Toolbar" and "Device Control Bar" switched on:

@ PAL - [Manual Press 151 [ID: 34947] - > Session_20-06-2022 17:37:17 (Loaded: Session_17-06-2022 12:55:30)] - a X
k3 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: 0.0008mm min: 135.779mm max: 135.782mm D: 0.003mm

135.810 S e e e
135.800
135.780:

Average

1 mm

135.760
LY e v [k e A S S R o IR TS LA SR, 2 B I S S B PR T A 2 T £l G N B S 02 2 A B SRS o ARG A S 2

Working view with "Toolbar" deselected:

PAL - [Manual Press 151 [ID: 34947] -> Session_20-06-2022 17:38:06 (Loaded: Session_17-06-2022 12:55:30)] 3 a X
¥ Project Sessions Curves Control Options View Window Hel - ]2
j P p
PaLaonn | Teachin [[Bs 0% CFMMX Disabled [
Messwed: 0/ < >  Lloaded 1/125 < > Relay: ot active Temperature:  234°C (22.7°C)
21 (AT (51 [AH) BIow 2o e | eei CEaC]l ool ol |l |y [4H) (5H] [+1T] [+2T] KistPos: | 8.00KN [10600) | SlowM. Inactive
Shut Height [Press Analyser PAL4000] T
s SD: 0.0008mm  min: 135.779mm max: 135.782mm D: 0.003mm
135810 -- Cr TR OO RO T A T A, USRNSSR TR oo SRSy o
135.800
135.780 Average
135.781 mm
135.760
135.750 Cm
H H H n H " .
Working view with "Device Control Bar" deselected:
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]
m

mi

SD: 0.0006mm min: 135.779mm max: 135.782mm D: 0.002mm
AanBe] vesinleateat s e s i b Sl et wa e e Sk e eeaes o IRE SR R de s as s S el e s R e i

135.800

135.7

Average

135.781 mm

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

progression for height measurement

Curve
Window  Help ‘7 Curve progression for force measurement

PAL4000 Way Window Curve progression of the crimp monitor
AT fons Window Curve progression of the force and height
ext. Device Force Window / t . d on h other
AL e War Wi measurement superimposed on eac

Statistic Windows 4 Course of selectable variables during a
Correlation Coefficient (PAL4000) Force / (ext. Device) Force Graph v\ measurement recordlng

Gaussian distributions > Correlation between PAL reference force and
\ Crimp Monitor maximum force
Distribution of the individual values of a

measurement recording according to the
Gaussian function.

Submenu Statistic Window

Window Help
PAL4000 Way Window ‘ crMMx | Dis
LA P Vo cive  Temperalue; - @23t - Qpens a statistic
ext. Device Force Window | N
PAL4000 Force / Way Window W|ndOW
Statistic Windows > Add Statistic Window r'g
Correlation Coefficient (PAL4000) Force / (ext. Device) Force Graph Close all Statistic Windows ¢— Opens a Statistic
Gaussian distributions > I I= WindOW
Submenu Gaussian distributions
Window Help
PAL4000 Way Window CRMMX | Shows the Gaussian
PAL4000 Force Window Live Tomperciar — distribution of:
ext. Device Force Window I
Statistic Windows > D- 0.002mm
Correlation Coefficient (PAL4000) Force / (ext. Device) Force Graph R force measurement
Gaussian distributions > PAL4000 Way /
AT LA LA NN s U BN NN Tes CE ISl steasany PAL4000 Force

- crimp monitor
measurement values

ext. Device Force 4«—

(57) Menu Help

Help . Opens operation manual for PAL 3001
e P 1 Opens operation manual for PAL 4000

PAL400x Manual
About PAL Software..<«—— Shows information on PAL PC software
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15.2 Working view in PAL PC software

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

DEEHET - HE0®DH V20 2 PAL4000 Runring | Runring ]
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]
mm

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

4.44 (1.67)

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)

|

V' Shut Height/ [Press Analyser PAL4000] >

o, SD: 0.0005mm min: 135.781mm max: 135.784mm D: 0.003mm
135810 ] == - == = S es == v sm s Af b ies s ST e e ees RS es e eeties e edlieet e Le i e e el e e e e o
135.800
135.7804

135.760
135.750
L 4

Reference Force [
KN &

8.224
8.144

7.98

7.825

(G - (e SR A B e A s B e e e St S e S el e B Sl s s AR R e S S 2 DA 6 i e e

v

Reference Force [external CFM via PAL4000]
S o SD: 0.0196kN
Rl [ B0 SR S RO G S 2 GO ) e o ST TSR
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 or
Ibs). The numerical values indicate the mean value, the upper and lower warning limits and the upper
and lower threshold values.

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

(72) Measured values on the abscissa

On the X-axis, the peak values of the individual measurements are displayed in the form of columns. A
maximum of 120 individual measurement values 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 again
at any time via the display slider (13.1.1 (18)).

The wavy line above and below the centre axis 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 threshold, it is marked in red.

(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 Measurement curves and statistical values

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

= values

19.45 Cm-result value of all measured values

135. 780 mm

Red curve: The 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 curves.

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

Yellow curve: The 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 is taken from 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 identical to the lower reversal point
of the press.

Average: The 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 (number in brackets). 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 Cmk value, but no value is placed on
whether the measured values scatter around the zero line. This can mean that a press with a good Cm
value and a poor Cmk value only needs to be set more precisely to the target shut height in order to
also obtain a good Cmk value (machine capability 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 = loaded reference curve

Yellow = current measuring curve

Numerical value of the current measurement
curve (maximum value in the curve)

Mean value from all measurement recordings
Cmk result value (and limit) of all measured
values

Cm-result value of all measured values

Actual Averag

ge
Cmk (Limit)
O (

0
3

4]
N
W

Red curve: The 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 curves.

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

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

Actual: This numerical value 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 in
relation to the displayed measurement curve. The value is identical to the lower reversal point of the
press.

Average: The 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 (number in brackets). 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 Cmk value, but here it is not evaluated

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

Measuring curve for one press revolution
Red = reference curve

Green = loaded reference curve

Yellow = current measuring curve

Numerical value of the current measurement

Actual . )
. curve (maximum value in the curve)
7 o o .
-9 K19 Mean value from all measurement recordings
= U Cmk result value (and limit) of all measured
Cmk (Limit) Cm values

4.42 (1.87) ‘ Cm-result value of all measured values

Red curve: The 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 curve: The green curve is loaded from the memory and is the first measurement curve of the
previous measurement recording.

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

Actual: This numerical value 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 in
relation to the displayed measurement curve. The value is identical to the lower reversal point of the
press.

Average: The 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 (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 that
there 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 evaluated

whether the measured values scatter around the zero line. As a rule, the Cm value is always slightly
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 screen.
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
Dw @& Di=—om '
Messured: 14714 < > Loaded: 17125

Click on the pdf icon.

3 Print-Layout n

Four different templates can be selected via the
drop-down menu.

Style select: | History of Peak-Values

.gclual Curves
tatisti L .
[— 2 ;"Sss'g Siiians srt]zr;gard template: History of Peak-Values (bar

(16.1) (16.2)

!

Report of Press Analysis Manual Press 151 L
Pross ID: 34947 Universal Press 20 kN

Devices. PAL4000 [SN:1604/001] - [CTEC PAL4000], PAL4000 CFM - [edernal CFM] ‘ 2 ’ E ‘
timpiag¥ slampingy

St Height [Press Analyser PAL400]

1sea]- : : - ; ; o— m— 5 : Actual Last test

138,800 X 128783 mm X 135.782mm
max: 1357840 max: 135 7840
min= 1357810 min= 1357810
Ssssdatansedsdi it atastiesns Sana800. 24858820 rs a8 St ettt tatttatbabanatibantantanatatsatatatiisstaads A 0003 MM 1t
i SD- 0.0006 mm  SD: 0.0005 mm
Tol: 60.000 pm  Ted: 60.000 pm
Cm: 17.88 Cm: 20.28

128

135.780

Cmic 16.35 Cmk 18.81
,,,,,, e N e e e X e (T eRg B ) Limit. 1.67
3
Reference Force [Press Analyser PAL4000]
w
ezl 5 : 3 : ; e 5 Actual Last test
a3t X 7976 kN X 7.872 1M

max: 80170 max- 8.0140
min: 7.9360 min - 7.9270

bl Teee—— sttt Rttt b s '.',..*.I Sssptasladatorontee L 00BN 1 00STHN
¥ 1SD.0.0143kN  SD: 0.0170 kN
iTol 6.000%  Tok 6.000 %
7812 iCm 556 Cm 470
i Cmic 5.46 Cmk 444
7702 - - { Limit: 167 Limit 1.67
3

PN D18 % PN 021%

Reference Force [exermal GFM via PAL4000] + Kouslation 6.06%
wa §
51 Actual Last test

v102 X 7.950 kN X: 7.085 ki

fmax.. 8.0000 max.. 8.0230

2 o 5 o fmin: 7.9090  min- 7.9320

st T P11 R T Y FY P [ 71 Y BT SPSSWSrTY e 56 7 S T ur_wﬁw._ml_,ﬁ*@oomm 1 0.091 kN
8D-0.0181 kN SD: 0.0196 kN

Tol: 6.000 % Tol: 6.000 %

Cm. 439 Cm: 407
7784

Cmikc 4.26 Cmk: 386
778), 2 Limit: 1.67 Umit. 1.67
Senvce Cycles: 31212
Varsion 21194 -
Number of curves: 125 Done by: L A
Temperature: 223°C - 224 °C ax Mustermann
Latest Test. 22-06-2022 16:15:26
Session: Session_22-06-2022 16.15.47 Page 1/4
Print Date: 22-06-2022 16:16.18

(16.3) (16.4)
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16.1 Header

Report of Press Analysis Manual Press 151
Pross 1D 34947 Universal Press 20 kN
Devices. PALA0OG[SN:1604/001] - [CTEC PAL400OL PAL4000 CFM - [axesnal CFM]

1 2 3 4 S 6

1 Identification number (Press ID) of the press that was tested.

2 Serial number of the PAL 4000 with 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 Description of the press if an entry was made when the project was created.

16.2 Right column

Company logo (can be changed - see 15.1.3-54-Units)
- rec Statistical results of the current measurement recording (Actual)
Statistical results of the previous measurement recording or loaded
o . older recording for comparison (Last test)

X 138783 mm X 136.782 mm
max: 1257840 max.. 135 7840
min:- 1357810  min= 135.7810

888aRe 4 00DImm 1t 0003 mm x. Mean value formed from all individual measured values
SD 0.0006 mm SD: 0.0005 mm . . e
Tol 60,000 pm  Tel: 60,000 max: The highest (uppermost) value of all individual measured
g:r:k.11lvsags E::}.‘$3§1 values
Limit; 1.67 Limit 1.67

min: The lowest (undermost) value of all individual measured values.
A: The range between the highest and lowest measured value
SD: Standard deviation calculated from all individual values

Actual Last test X
T - Tol: ToIeraqge for calcqlatlng the Cmk value (60 pm = +/- 30 pum).
R her ks Cm: Capability value without zero reference

e 1 0 ;’_E‘o??;k“ o 3;,;‘ € C.mll<: Claplability index with zero reference N
in” team Limit: Limit value for Cmk. The result must not be less than the limit.
Cmic 546 Cmk 444
Limit 167 Limit 187

PN 0.18 % PN: 0.21 %

PN: Press Noise: The percentage value indicates how high the

LRSS natural vibration of the press is. Values >0.5% are to be considered
Actual Last test critical.
X 7.950 kN X. 7.9856 kN
mn 7509 e 7990 Correlation: The percentage indicates to what extent the measured
TS e o S0 00 e values of the crimp monitor correspond to the reference values from
f:l;‘o Oz: ::,4::: the force measurement in the PAL 4000.
Limit. 1.67 Limit. 1.67
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16.3 Footer on the left side

Senvice Cycles 31212 <+

Version: 2119¢ <
Number of curves: 125 ——
Temperature: 223°C- 224 °C

Latest Test: 22-D6-2022 16:15:26
Session: Sesson_22-06-2022 16

o
C-TEE.

crimpingy/ stamping

Number of remaining service cycles

Version number of the PAL PC software

Number of recorded measurement curves

PAL temperature from the beginning to the end of recording

a7

Date and time of the last measurement

Print Dte: 22-06-2022 16:16 1 v\'\

16.4 Footer on the right side

File name for the document (PDF)
Date and time of the creation of the document

Done by:
Aax Mustermann
/ Page 1/4

Signature field Name of tester Document page
16.5 Document templates
16.5.1 Bar chart
History of Peak-Values

Report of Press Analysis Manual Press 151

Pross ID: 34947 Universal Press 20 kN

Denices. PAL00O [SN-1604/001] - [CTEG PAL4000], PAL4000 GFM - [external CFM] [_ r E c

Shot Height [Press Analyser PAL4000]

Actual Last test

Reference Force [Press Analyser PAL4000)

Actual Last test

XTOT6RN X 79721
max - 80140

‘o fortemal CFM via PAL4000]

PRTLY PV PY Pm— 1 e Ty e | s s
TIT T

Done by:

Mex Mustermann

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

Actual Curves

Report of Press Analysis

Pross ID: 34947
Devices” PAL4000 [SN:1604/001] - [CTEG PAL4000], PAL4000 GFN - [adomai GFM]

Sht Hoight [Press Anslyser PAL4000]

—Version 1.1.0

Loca am 135783 it

oy f < =

crimpingy/ stamping

Manual Press 151
Universal Press 20 kN

wm — B Actual Last test
) s i X 135783 mm X 135782 mm
T Mmax 136.7580 max. 1357840
- mins 1357810 mi: 135.7810
K000 mm 10003
S0 0.0006.mm 50 0,000 mm
Tol: 60.000 pm  Tok: 60.000 pm
202
% Cmic 1635 Cmk 1881
i | Limit: 167 Limit- 1.67
Referance Force [Prass Analyser PAL4000]
N e b et 00
e Actual Last test
= Rrosa X 7o
e Lo .
son il
0000 = il = = oS -
900 03 o o TN 3 vy ) o) EE S A

Locs Wans 7943 1 et waw 786318

Korelation: 8686 %

Last test

X 7.985 kNl
max: 80230
min.. 7.9320
1 0091 ki
D 0.0196 Wt
Tok: 6.000 %
om: 407
Cmk 388
Lims. 167

Senvice Cycles: 31212

Version 21194

Number of curves: 125 Done by

Temperature: 223°C- 224 °C Max Mustermann

Latest Test. 22-00-2022 161526

Session® Session_22-06-2022 161547 Pago2/4

Print Date: 22-06-2022 16:10:15

The largest and smallest curve from all individual measurements is entered in the document.

16.5.3 Number chart

Statistics

Report of Press Analysis

Manual Press 151

(&

Pross ID: 44T Universal Press 20 kN
Davices: PAL4000 [SN: 1604/001] - [CTEC PAL4000], PAL4000 GFM - [eernal GFM] ‘ - rE ‘
Shut Height [Press Analyser PAL4000] 135 780mm
sces s sorz o 505 ooy s saey oy done o e e oo 4ew oy aam ons o oo e e e e 1 o e o Do 0 0
S o SRS e i e e S e S
Actual Last test
X 135783 mm X 135 782 mm
mac: 16,7340 ma: 1357840
min: 1357810 min- 135.7810
50003 mm 10003 m
50-0.0006 mm  50: 0,0005 mm
Tot: 60.000 ym  Tok: 60.000 prm.
Cmii7e8 ' Cm:2028
Cmic 163  Cmk 1001
Umit 167 Limt 167
Reference Fo«:s [PrassAnalysel mo:mj 7971k
Goox ??&‘ e s R
8 8
Actual Last test
R7eM X 7972
mac 8070 mac- 80140
min- 78360 min- 79270
L00BIKN L0087k
SO 003N SD 00701
To6000%  Tok 600D %
iom 556 m 470
Cmic 546 Cmk 444
Uit 167 Lme 167
018% P 021%
Reference Force [exernal CFM via PAL4000] 7 943KkN
05t 93 0100 003s 9023 00 sou v, 20 000 o o 55 0ni 100 24 9o 90 205 o5 0w oo 0 o 4 e ouu I 003 0xn 9o 90w o o Homslsbon: B586%
S5 d05 005 83 2 i i A A 3 s 8 S S ot U T S ek S TR T AR SR S B B i 0l S : oam 2o

Sarvice Cycles: 31212
Vorsion: 2119

Nurnber of curves: 125

Temperature. 223°C - 22.4°C
Lalest Test: 22-00-2022 10,1520
Session: Session_22-06-2022 161547
Print Date: 22-0-2022 10.10.15

Actual Last test
IX 7TS50KN X 7.885 KN
max 30000 max: 80230
min. 79050 min- 7.9320
4 0.001 kN & 1 kf
SD 0.0181 kN SD: 0.0196 ki
To6.000% Tk 6,000 %
om: 429 m: 407
Cmic 426 Cmk 3
Lmd 167 Limt 167
Done by:
Max Mustermarn
Page3/4

All numerical values of the individual measurements are entered. The largest and smallest individual

value is recorded in bold.
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16.5.4 Normal distribution
Gaussian distributions

Report of Press Analysis Manual Press 151
Press ID: 447 Universal Press 20 kN &

o P 005 16001 (TEG PALA, PALARO G (it r-1er

St Height [Press Anelyser PAL4000]

sl | | | | | | Actinl R—

nalyser PAL4000]

R = 8 s
Reference Force [exiemal CFM via PAL4000]

s

Max Mustermann

Ses: n_22-06-2022 16
Print Date: 22-06-2022 16.16.16 e

The values of the individual measurement are entered in a Gauss diagram.

17 Calculation of the statistical values

To calculate the Cmk for the force curves, a reference peak value is needed to which all subsequent
force curves refer.

After the "teach-in", the Tech Peak (TP) is calculated from the maximum value of the first force curve.

Then the upper and lower specification limits are calculated using the "Specification Limit Force" (SL_f)
in % entered in the "Settings" window:

0, 0
USL=TP -(1+—S"—2f M’]j LSL =TP -(1——5"—; [/"]j

These values are displayed in the histogram ((26), (27) and (28), see PAL programme).

For all following curves, the average of the peak values and the standard deviation is calculated:

Average =

> Peak[i] . \/ > (Peak(i] - Average)’
Count " Count—1

59



&

-TCL
PAL 4000 - Operation Manual — Version 1.1.0 crimping,/ stamping

With these values the machine capability Cmk is calculated:

USL — Average CMK 2 — Average— LSL
3-Sd 3-Sd

CMK1=

The smaller value of the two results is used as Cmk: Cmk = Min (Cmk1, Cmk2)

~ USL-LSL
6 - Sd

CM

The Cmk calculation for the shut height is slightly different from the force values.

The reference height is already known (135.78mm or 190.00mm) and must not be determined from the
first measured curves. The reference height (Optimum Height OH) in mm is also entered in the "Settings"
window like the specification limit for the height measurement SL_h in um.

This in turn is used to calculate the upper and lower specification limits for the height measurement:

specification limits for height measurement (SL_h) [um]
1000

SL_h [mm] =

USL =OH +SL—2—h LSL = OH —SL—Z—h

These values are shown in the histogram ((26), (27) and (28), see PAL programme).
The subsequent calculations are identical to the calculation of the Cmk for the force curves.

Sd

PN (PressNoise) =100 -
Average

Calculation of the correlation coefficient:

Il =D =)
VIO =02 * Yy — 9)?

Legend:
r = correlation coefficient

x = Peak force PAL

y = peak force Crimp monitor
i = single value

X / y = mean value
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18 Testing external crimp monitors
18.1 Connection of a Crimp monitor CFM-MX (N)

Exp. I/O

Crimp monitor CFM-MX / CFM-MX (N)

Both single-channel and two-channel units can be tested.

Plug the RS232 interface cable into the RS232-CH2 connector of the crimp monitor and into the PAL
4000.
Now activate the crimp monitor in the PAL PC software.

PALAD00-2CH 1D: 16041001
TEACH| QUICK
I ’
Touch the MENU button.

0.000 135.810 5LH
0.000 135.750 TI
0f7
1.000kHz
Height
135810

135.780

Force 4
0.000
0.000 > ¥

R:125 C:31169 231 Cel 1
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Press the CFM button.

CANCEL

il
Press on ,use CFM on RS232".

not connected

Touch the OK button.
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The third measuring channel for data storage from the Crimp Monitor is now available.

CF b WiD: 01 | Ch: 01 Response: 047 ms

TEACH QUICK NIENU

Tesk: 0000 0.000 0.000 "

Last: 7,988 7.992 135,780 SH: 135.780 mm
LI5L: 0,000 0.000 135.810 SLH:  +~30um
L5L: 0,000 0.000 135,750 TF: 0.000 0.000

Gain: 07 1 SLF: +-3% +1-3%
SR 1.0kHz 1.0kHz FI0: 34947

Fa0khN  R:125 CG31169 233 Cel 2206122

BocEMME  WiD: 01 | Che BTRESPBNEE: 048ms

Cur: 7.986 ? 955 135, ?82 r ;
fAvr: 8,005 7,993 135.781 :E: 135.?80mm
8.046 8.047 135,783 +/-30 um
» 7.964 7.944 135,780
S0y 0,016 0.019 0.001 SLF: +-3% +/-3%
Cmk: 5.03 3.85 16.40 PID: 34947
Height
135810
135.780
135750
Force

Measured value recording incl. third measuring
channel.

R 000

For transmission of the measured values to the PAL PC software, see chapter 13.
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18.2 Piezo force sensor connection without crimp monitor

This option can be integrated to the PAL 4000 on request. It can be used to record and test the
analogue measured value recording string of the crimp monitor. The optional second measuring channel
in the PAL 4000 replicates the analogue part of a crimp monitor and thus makes it easy to test the force
sensor, its installation and its wiring.

Disconnect the BNC cable from the crimp monitor and connect
it to the ext. force sensor input on the PAL 4000.

&
=h-(1 ext. Force
=]

{ Sensor

=N

PAL4000-2CH ID: 1604001 not connected

TEACH] QUICK

MMMIEEMWEEIMJLHWW

Test: 0.000 0.00 No.: Teach:

§ 7.988  135.780 35. Press on the MENU button.
0.000 135.810
0.000 135.750

0j7
1.000kHz

135810
135.780
135.750

Force
0.000
0.000 2
0.000

F.80KN R 125 C:31169 231 Cel 17:02:07

PALA0DO-2CH 1D 16044 not conne

User EXIT

Language Relay

U L i

Press the CFM button.
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BEliioo-2cH 1D 1604001

nat connected

IE

o [ — Tap on “use BNC connector”.

® IS¢ on
[No.| Device Model
| CFMMX ‘

|

! Wit WiD: 01 | Ch: 01 Mnnected

® none
@ use BNC connector
®use CFM on RS232

Press the OK button.

65



&

-TCL
PAL 4000 - Operation Manual — Version 1.1.0 crimping, stamping

The third measuring channel for data recording of the force sensor values of the crimp check is now
available.

P A 2 D: 1604/00 0 acted
TEACH| QUICK | MENU
Force (kN)-  SH{mm) - Info
o J. UUU J. UuUU J.Uuy 0 B& K

& J.UUU J. UUU J.Uuu U
J. UUU J. UuUU o1U 'l
J, UUU J. Uy U J.UUU U000
3 1 0
o DOOKHzZ =1L
5810
B0
1
|' |::|
1 |¢|;|
0.000
’ :I::: Third measuring channel
0.000

PAL +ext, 1D 1604009 not connected

I TEACH| QUICK | MENU

Force (kN) - SH{mm) - Info
Cur: 7,949 7,934 135.782 No.: Op: 125
fAvr: 7.981 7.970 135.782 SH: 135.780 mm
Max: 8.039 8.046 135.783 SLH: +~30um
Min: 7.939 7.924 135.781 TF: 8.001 7.988
SO: 0.016 0.020 0.000 SLF: +~3% +/-3%
Cmk: 455 3.66 20.80 PID: 34947

Height
135810
135.780
135.750

Force . . . .
Measurement recording incl. third measuring

channel.

F:80KN R 000

For transmission of the measured values to the PAL PC software, see chapter 13.
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Versions legend:

Date Version | Responsible Revision
2008 1.0.0 Lothar Schreiner | Revision: Original state
04.07.2022 | 2.1.11 L. Schreiner / M. | Fundamental revision of all chapters
Egginger
Notes:
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