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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.
e 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!

(ij 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

o
1 Please be aware that the Press Analyser PAL 3001 is a high precision gauge.

Handle it with care and provide a clean working environment.

2 Function of the equipment

The Press Analyser PAL 3001 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 crimping press is loaded by the PAL 3001 with a constant counterforce of
8kN. The precisely measured values are transmitted to a PC (laptop) during the press test and
processed there by the PAL PC software. For further processing, the data is entered into a diagram.
Then they are statistically evaluated and presented with selectable document templates.

Additionally, the PAL 3001 can be used as a height setting gauge. In contrast, conventional static dial
gauges the PAL 3001 allows to determine the difference between the ideal and the actual shut height
very comfortably in an automatic process.

The PAL PC software can also record and evaluate the measurement curves of the installed crimp force
monitor during the capability test of the press, so that the capability of the crimp monitor is thus also
included in the test. This is possible if the manufacturer of the crimp monitor was willing to disclose the
interface to the monitor.

Of course, before delivery the PAL 3001 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.
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3 Intended use

The PAL 3001 has been developed for examining crimp presses of “mini applicator type”. Usually, such
a press has a maximum press force of approx. 25kN. 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.

4 Technical specification

Type PAL 3001
Power supply charger 115-230VACt0o 18V DC
Power supply Battery pack with 10 x Ni-MH batteries, 1.2 V, 2000
mAh (only rechargeable batteries®), size AA
Battery capacity after full load approx. 3 hours
Counterforce 0/15/4/8/12kN
Maximum measurable load 20 kN
Resolution height sensor 1.0 um
Measuring path height sensor optimum shut height £ 250 um
Resolution force sensor at 8 kN 25N
Calibrated shut height 135.780 mm
Relay output press start Floating change-over contact up to 50 V AC/DC
Interface RS232
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 4.4 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:
e (Case for transport and storing
Main unit Press Analyser PAL 3001
RS232 interface cable (connection PAL 3001 to PC), length 2 m
Adapter USB 2.0 to 2 x RS232
Relay box for automatic press triggering
Sharpening stone
Slide feed
Power supply unit 18 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 3001 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 3001 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 3001 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

Adapter USB 2.0 to 2 x RS232

Device Press Analyser PAL 3001

Bottom adapter plate for Toyo standard (optional)
Relay box for automatic press triggering
Ram adapter for Toyo standard (optional)
Slide feed

Bottom dadapter plate for Yazaki standard
(optional)

Ram adapter for Yazaki standard (optional)
Serial interface cable

Connection cable PAL 3001 to PC (RS232)
Power plug and charging device

Screw set for adapters (optional)
Sharpening stone

Connection cable for crimp monitor (RS232)

Connection for relay box for press triggering
Analogue LED display

Cycle display for press start

Force scale

Height scale

Connection for power supply / battery charging
Toggle button LED display between force/height
On/Off button

PC interface (connection PAL — PC)
‘S, Slide feed

e
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11.2 Preparation works

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.

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 and hold the ON/OFF button until the two LEDs light
up green and yellow.

Note: If the unit is not used for more than 10 minutes (no
key pressed, no measured curves, or no contact with the
PC programme) it switches off automatically.

Push the slide feed inwards as far as it will go (position 0).
The PAL 3001 is now set to forceless and thus does not
transmit any counterforce to the press.
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After the slide feed has been setto O N, the top red LED
starts to light up continuously, signalling that the PAL 3001
is now switched to "Slow Motion" mode.

This operating mode allows a rough pre-setting of the shut
height of the crimping press. This is to prevent damage to
the unit or the press if the press is set too low.

Turn the press ram by hand
through bottom dead centre
(BDC) and stop shortly g
after BDC. For presses with
creep speed, use it to drive
the ram through the BDC.

BDC position (bottom dead center)

Stop after passing the
BDC position (approx.
220°). The press ram
should no longer touch
the PAL upper part.

10
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The LED display now provides information about the BDC
to which the press is currently set. As in this example the
yellow and the red LED light up at the same time, the BDC
is set between 40 and 100 pm too low. Since this pre-
setting takes place without force, the press is not stretched.
Therefore, the later measured value, which was recorded
under load, is higher.

This LED display (yellow and red light up simultaneously) is
still in the OK range.

Caution: If only the red LED lights up, the OK range has
been exceeded.

Attention: Press is set too deep (only lower red LED lights

up).
Press must never be started under PAL load!

Adjust the bottom dead centre (BDC) on the press ram
upwards until at least the yellow and red LEDs light up
together (see above).

Move the press ram
upwards and secure the
adjusting screw again!
After each adjustment,

- drive through the BDC
again and check the
LED display.

11
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Press is set too high (only the upper red LED lights up).

If the press is set too high, there is a possibility that too little
force is applied to the PAL when it is loaded and the unit
will no longer complete the "learning operation".

Adjust the bottom dead centre on the press ram
downwards until the middle green LED lights up.

Adjust the press ram
downwards and fix the
adjusting screw again!
After each adjustment,
drive through the BDC
again and check the
LED display.

Example of tolerable deviation of the shut height:

The bottom dead centre (BDC) of the press is optimally
preset.
All settings with at least one yellow or green LED lit are OK.

Attention: If only the lower red LED lights up during the slow-motion test, the
press must not be started by motor under any circumstances.

12
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12.2 Fine tuning of the press with 8 kN load

Set the slide feed to 8 kN. Each force position is visually
indicated by the labelling on the force adjuster and
haptically indicated by a clear latching position.

A S R v - -

After setting the test force of 8 kN, unscrew the slide feed
to the left and remove it. This is necessary, for example, so
that the protective cover of the press can be closed.

13
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The green LED now starts flashing every second, indicating
that the PAL 3001 is ready to measure under load
conditions.

Start/trigger the press by motor via the foot switch or the
automatic start system. At least 3 press runs are necessary
to "adjust" and measure.

As the unit now loads the press with a counterforce of 8kN,
the press "opens". That means that the bottom dead point
(BDC), which was previously set without force, shifts
slightly upwards, in this example by at least 100 pm. This
behaviour can be found in all presses in different orders of
magnitude. The lower reversal point must now be corrected
downwards.

Correct the BDC downwards by approx. 0.1 mm and restart
the press with the motor.

14
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Adjust the press ram downwards and secure the adjusting screw
again!

After each adjustment, start the press and read the height deviation
on the PAL LED display.

| I ) e A S

Start/release the press again and read the LED display.
In this example, the press is still set 20 um too high.

T ) e T

press
> PaL

ctimping. stampingy’

15



C-Te ©
PAL 3001 - Operation Manual - Version 2.1.11 crimping«gmpmg«

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

The press is now set with a tolerance of +/- 9 um to the
closed component 135.78 mm.

16
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12.3 Preparation of a press analysis

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 14086 368 2020-07-30 15:42 2020-07-30.. 2020-07-30... A = 7794538F Deflate FAT 20

Setup-Sprache auswahlen X

iml Wihlen Sie die Sprache aus, die wahrend der

Installation benutzt werden soll:

Deutsch ~

Abbrechen

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 RS232 interface cable to the PAL 3001.

Connect the USB end of the adapter cable (USB 2.0 to 2 x RS232) to the laptop or PC and connect the
RS232 cable from the PAL 3001 to one of the serial plugs.

17
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B Project Sessions Curves Control Op ew  Window
DEHED - 200D 7010 |
Messwed:  0/0 < > Loaded 0/0 < > Load Relay:  not active Temperatwe: - =
Create new or open an existing Project: “

Data base: c\program files [xB6\press analyser pal\projects mdb |

Projects:
Sot by: Date

w2l Projects (0 entries)

Import fiom Device

last change:

==

y ALY Y =y

crimpingv” stampingv’

Start the PAL-PC software. The first display window shows all press numbers that have already been
checked. In this example, a new installation is shown. No press check has been recorded and saved

yet.

12.3.1 Press is not yet in the memory of the PAL

MNew Import from Device

Click on “New*

' Project

Name: || |

Press ID: ‘

Description: | ‘
PAL3001 - [CTEC PAL3001] v
CFMMX - [TRUESOLTEC CFMMX] v

Cancel Devices

P&L Device:

external Device:

last change: |

Delete Cancel

An empty project input form appears

Fill in the form with the press-specific data.
Important: The press ID is used for unique identification.

Project
Name: Manual Press 151 ‘
Press ID: 34347 \
Description: IUniversaI Press 20 kN| ]
PAL Device: PAL3001 - [CTEC PAL3001] v
extemal Device: [no device] v

Cancel Devices

After filling in the input form, click OK.

Press ID; 34947

18
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After clicking on the OK button, the measurement recording screen appears.
Whether the communication with the PAL 3001 is working properly can be checked by the display of the
battery charge level and the message "Teach In”.

W PAL - [Manual Press 151 [ID: 34947] -> Session_23-04-2022 16:35:40]

- m] X

M Project Sessions Curves Control Options View Window Help - &%
[ |- OP®DH DO T PAL3001 [Es ™ N/A | No Device [
Messured: 0/0 < > Loaded: 00 < > Load Relay:  not active Temperature; - (=)

Shut Height [Press Analyser PAL3001]

a

Actual Average
L 4

Reference Force [Press Analyser PAL3001]
L

Actual Average
Cmk (Limit) Cm

€

Actual Average
Cmk (Limit) Cm

S

In case of disturbed communication between the PC and PAL 3001, this information is missing.
In this case, first check whether the PAL 3001 is switched on. If this is the case, click on the "Find COM"
button and wait until the PAL PC software has selected the correct interface.

’ PAL - [Manual Press 151 [ID: 34947] - > Session_23-04-2022 16:38:55] — a X
B Project Sessions Curves Control Options Window Help & x
() | = T N B 4 PAL3001 Pott: {none) [ N/A No Device [

Messued: 00 < >  Lloaded 00 < > Load Relay: ot active Temperature: - (-]

As soon as the battery charge level is displayed, the search process is complete and the interface has
been found. Then click on "Stop COM".

® PAL - [Manual Press 151 [ID: 34947] -> Session_23-04-/22 17:22:39] = (] X

v Project Sessions Curves Control Options P¥iew Window Help - [l

] - HEO®OD WO T P3O0l | Teachi ‘W N/A |:]
Messured 0/0 < > Loaded: 00 < % > Load Relay:  not active Temperature: -~ )

\

If the automatic search for the interface does not work, you can also search for it manually. To do this,
click on the button "PAL 3001".

1
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Device
PAL3001 [SN:1510/217 ] - [CTEC PAL3001] v
Name: [ PAL3001 |
Serial number: | 1510/217 |
Device-Type: PAL3001
Description: [CTEC PAL3001]
Spring Rate: 40 N/fum
Settings:
Channel:
Machine ID:
IPConnect:
In the drop-down menu that opens, one of the available
£4 connection via seriallink interfaces can be selected.

connection via CAL device
Serial connection
Com Port: coms 2
Bits per Second: 57600

Select the appropriate interface and confirm with OK. Now
check whether the battery charge status is displayed. If

this is not the case, select another available interface and

[Juse network connection repeat the test.
Network connection:

IP Address: 0.0.0.0
Port: 0

[ ] [ cone

12.3.2 Press is already in the memory of the PAL

Create new or open an existing Project:

Data base: c:\proaram files [x86)\press analyser palprojects.mdb

Projects:
Sort by: Date v

<=] Projects (20 entries)
R0 | Showroom, (Press ID; 34947)
R0 v Temminator |- Milwaukee Show (Press ID: 123321)
@i 2558
BT 34204
+-Fp RG1139
DR | 2107 C - Show Room (Press ID; 34947-3)
= P107 C - Rethe 1 (Press ID: 34947-4)
+-5 Milwaukee Show 2015 - C&S technologie (Press ID; 007)
|
g

Testpresse C-tec (Press 1D: 542239)

L3
fal naq

last change:

New Impor from Device Ok
Click on the desired press ID and confirm with OK.

Cancel

20
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W PAL - [Manual Press 151 [ID: 34947 -> Session_23-04-2022 18:31:15 (Loaded: Session_23-04-2022 18:30:58)] = [m] X
M Project Sessions Curves Control Options View Window Help i

[B] GV =wEHFO®DH DO PAL3001 eachi (= = N/A No Device [
Messured: 0/0 < > Loaded: 11125 < > Load Relay:  not active Temperature: - (229°C)

Shut Height [Press Analyser PAL3001]
mm

T
SD: 0.0005mm min: 1356.797mm max: 135.799mm D: 0.002mm |

AN A o R AR Actual Average

Cmk (Limit)

SD: 0.015kN min: 7.98kN max: 8.05kN D: 0.07kN

Actual Average
7.88
= Cmk (Limit) Cm
7.80y a

Actual Average
Cmk (Limit) Cm

% I

The result of the last test on the selected press is now displayed.

If the press is started, the display is cleared and a new measurement
begins.

8 PAL - [Manual Press 151 (ID: 34947] -> Session_23-04-2022 18:32:09 (Loaded: Session_23-04-2022 18:30:58)] - o X
B Project Sessions Curves Control Options View Window Help -8 x
DEEHET - 2H50@®@QL " 90 2 PAL3001 Running | e N/A No Device }

Messued 1515 < >  Loaded 1125 < > Load Relay: ot active Temperature:  230°C (229°C)
Shut Height [Press Analyser PAL3001] 2
L

0 SD: 0.0008mm  min: 135.798mm max: 135.800mm D: 0.002mm
135.830 B e T
135.820
R e Actual Average
135.798 mm
135.780
= Cmk (Limit) Cm
135770"

o RSference Force [Press Analyser PAL3001]
»

A SD: 0.018kN min: 7.97kN max: 8.02kN D: 0.06kN
8.17
e T s Ut R s O PSS Actual Average
7.85
imi
777d Cmk (Limit) Cm

Actual Average

= Cmk (Limit)

¥ I

21
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12.3.3 Saving of a completed measurement

125 measured values were recorded.
Click on “Save”

M PAL - IMnual Press 151 [ID: 34947] -> Session_26-
M Projeqt, Sessions Curves Control

<2022 17:18:13 (Loaded: Session_23-04-2022 18:30:58)] - u] %
Flions View Window Help -8 x

[ = < @D 9O ? PAL3001 unning ‘Fo 29 NZA No Device [
Messured:  125/125

> Loaded: 11125 < > Load Relay:  not active Temperature; 22.3°C (22.2°C)

Shut Height [Press Analyser PAL3001]
mm & SD: 0.0005mm min: 135.798mm max: 135.802mm D: 0.004mm
CEn] [ ws s o e o fn o e s mces SEEREOEEEE e S T o iR e o ST AR s
135.820
ode el e e e e e s
138: = TR S S S SR R e T = = SRR s AR A Actual Average
135.800 35.800 mm
135.780
1 77 2
35770}
Reference Force [Press Analyser PAL3001]
;:1“ SD: 0.018kN min: 7.92kN max: 8.00kN D: 0.08kN
813
rrne . 5 S e
‘WW"{qW“m&WWWWF’WHWWWWWFd’W Actual Average
7.81
mk
& “
[ I!
Actual Average
Cmk (Limit) Cm
Y I

v
| ect Se " trol t i i !
DEEHST - LHO0@QE V206 2 PAL3001 Running |Es 1% N/A No Device [

Messured: 1251125 < > Loaded: 1125 < > Load Relay:  not active Temperature:  22.2°C (22.2°C)
Shut Height [Press Analyser PAL3001] So— N
“»

mm

SD: 0.0006mm  min: 135.798mm max: 135.802mm  D: 0.004mm
135830 | -- - - - - -- em ee em em oo oo ooooo oo SUOSCTRTIER L TDLEDOOETML L UL TROTET . T L
135.820

1358004

125.780 Save current session: B

a0 70" Do you wish to save existing curves?

Reference Force [Press Analyser PA
KN & Save as
Criy [eaveras Spias 2 i unesuess |

Session_26-04-2022 17:18:51

213 Testdone by: [ |IIENEEI
. == Ok Cancel
e iy T
7.81
L 4

The name of the measurement is designated as a session and supplemented with the date and time.
The name of the tester must be entered in the field "Test done by" or, if already available, the name can
be selected from the drop-down menu.

By clicking on "OK", the complete measurement with all measurement curves is saved on the PC. If the
measurement should not be saved, this can be done by clicking on "Cancel". The measurement is then
permanently deleted and may have to be recorded again.

22
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12.3.4 Performing another test on the same press (retest)

. PAL - [Manual Press 151 [ID: 34947] -> Session_26-04-2022 17:21:52 (Loaded: Session_26-04-2022 17:18:51)] = [m] X
L3 Project Sessions Curves Control Options View Window Help - | &) %

DEEHSTN —HO®DE PO ? O PAL3001 Teachin 2 N/A No Device |
Messured:  0/0 (\ Loaded: 1257125 < > Load Relay:  not active Tempe e (222'0)

To start a new measurement, click on the "new measurement" field. If "Teach in" is displayed in the PAL
status field, a new measurement recording is started.

12.3.5 Performing a measurement with automatic press start

Connect the clock generator for automatic press start (relay
box) to the "Relay" output.

Connect the output of the clock generator to the foot switch
start contact.

Caution: The connection to the press should only be made
by qualified personnel.

. PAL - [Manual Press 151 [ID: 34947] -> Session_26-04-2022 17:21:52 (Loaded: Session_26-04-2022 17:18:51)] = a X

M Project Sessions Curves Control Options View Window Help -5 x

DNEEHED| -2 00D P06 2O PAL3001 Teachin | 22 N/A No Device ]
Messured:  0/0 < > Loaded: 125/125 < > Load Relay:  not active Temperature: - (222°C)

Clicking on the field "Measuring cycle time" opens an input field.
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tions View Window Help . .

T wet e - — =] /,A/ The "Relay Cycle Time" slider can
> Loaded: 1/125 < > Load Relay:  not active /‘(empelalue: be used to Set the perIOd duratlon

PAL3001]

SD: 0.0005mm min: 135.798mm max: 135.802mm for a measurement recording'

The number of measuring cycles for
a press examination is entered in
the "Relay Cycles" input field.

Device Relay Settings

- | RelayCycle Time: <
yser PAL3001]
Relay Cycles:

Click on "OK" to accept the entry.

s e T

By clicking on "Start", the press is now started automatically for the complete measurement recording.

. PAL - [Manual Press 151 [ID: 34947) -> Session_26-04-2022 17:21:52 (Loaded: Session_26-04-2022 17:18:51)] = a X
. Project Sessions Curves Conlpol Options View Window Help - &%

DNEEHED| -0 PO ? O PAL3001 Teachin | N/A No Device ]
Messured:  0/0 < > Loaded: 125/125 < > Load Relay:  not active Temperature: - (222°C)

After the previously set number of measuring cycles has been reached, the automatic press start is
terminated.

Click on "Stop" to stop the measurement immediately.

[ PAL - [Manual Press 151 [ID: 34947] -> Session_26-04-2022 19:06:03 (Loaded: Session_26-04-2022 17:18:51)] = [m] X
M Project Sessions Curves Jgontrol Options View Window Help - & x

D HET|-9n@@DL 20 %O PAL3001 Runring [Bo7] N/A No Device |

Messured: 14714 < > Loaded: 1125 < > Load Relay: 111 Temperature:  22.9°C (22.9°C)

By clicking on the "+1" button, a single press cycle is carried out. One exception concerns the "Teach in"
process. Here, all necessary teach cycles are executed after clicking on "+1".

. PAL - [Manual Press 151 [ID: 34947] -3 Session_26-04-2022 17:21:52 (Loaded: Session_26-04-2022 17:18:51)] = [m) X

. Project Sessions Curves Control 3Options View Window Help - & %

DNEFEHED -2 00DH P06 2O PAL3001 Teachin | N/A No Device ]
Messued:  0/0 < > Loaded: 1251125 < > Load Relay:  not active Temperature; - (222°0)
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13 The PAL PC software

’7 PAL - [Manual Press 151 [ID: 34947] -> Session_27-04-2022 13:11:31 (Loaded: Session_26-04-2022 17:18:51)] - m| 3%
[ Project Sessions Curves Control Options View Window Help -] %
D EdET - LE0®DH 96 2 PAL3001 Running [loa 0% N/ | No Device |
Messured: 1257125 < > Loaded: 17125 < > Load Relay:  not active Temperature: 228°C (22.9°C)
Shut Height [Press Analyser PAL3001] - ~
mm A SD: 0.0004mm  min: 135.778mm max: 135.781mm D: 0.003mm s .
135.810 | == - == == mm omm s s n o o en s eo e cCTLoTooTloTloTee ST OO TOOTLL oo LoTll LLoTll Tl e sl e .. e =Ms
135.800
o R R v A e e
135.760
| T i vt e =R e e i et i = e B R el e s e
v
Reference Force [Press Analyser PAL3001]
S D =20 0iee U e Cas I me 8 02kl IO ;000 IR
8.13
s -
L S s Ap—— P o g Actual Average

7.81
7.73
w o
»~
Actual _ Average
. Cmk (Limit) Cm
L 4

13.1 Explanation of the pictograms (mouse click areas)

13.1.1 Left side of the toolbar

(1)(2) (3) (4) ) (6) (7) (8) (9) (10) (1) (12) (13) (14) (15) (16) (17)

|’ PAL - [Manual Press [151 [ID: 3494[7] -> Session_27-04-2022 (13:111:31| (Loaded: Session_26-04-2022 17:18:51)]
L3 Project (Sesgonsy Cupvesy Contrgl  @ptipns v Vigw yWindowy Help

DeEEHET - LEH0@®D 20 7 PAL3001

Messured: 125/125 < > Loaded: 1/126 <« >

(18) (19)

(1) New project: after clicking on the field, the project input form for a new press opens.

Name:

P 1

AT i, Blocia
Description:
PAL Device PAL3001 (SN:1510/217 |- [CTEC PAL3001) ~

SRR evtemalDevice | CFMMX - [TRUESOLTEC CFMMX] v e |

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.

B paL

.pw

D @&

Messured:

Loaded 0@ <

Create new or open an existing Project:

Data base. \program files (x86\press analyser pafiprojects.mdb

Projects

Sotby  |Dale
[l Protects (20 entnes]
o B Showsoom (Press ID. 34347) K
o B Terminatos - Mivwauikee Show Press 1D: 123321
&0 255
B 34
& B RG1139
#0B 107 C-ShowRoom (Press ID: 34347-3)
B 74

5 P Miviaukee Show 2015 - CAS technologie [Press ID:- 007]
0B Temmnator - Testprasse Cec (Press ID: 542239)

Mecal last change: [ 26504202217 10:30

Import from Device Cancel

FALY i i=g snn

crimpingy” stampingv’

(3) Save: Button for saving a measurement

CDm®

FEHEST - vEO®QE DO T O PALI00!

]

Messwed 1251125 < >  losded 1125 < > Load Relay. ot active.

Temperstue: 222°C (222C)

Shut Height (Press Analyser PAL3001]
mm .

SD: 0.0008mm min: 138 798mm ‘max: 138 802mm D 0.004mm %
135,820
t =
Do you wish to save existing cuves? E
Save as: Session_26.04-2022 17:1851 i
Vo Test done by:
Cancel .
Sei i ane idde s i | =
781
773},

Actual

Cmk (Limit)

Actual

Cmk (Limit)

-1

crimpingy/ stamping

Clicking on the icon opens
the project overview

A measurement can be saved

(OK) or deleted (Cancel).
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(4) Print: the currently opened measurement is printed.

L]

s R

D ST [ o | 2 PAL300T Connected j N/A | Mo Device |

Messured 0o < > Loaded 115 < > Load Relay: ot active Temperature: - (260) Cl- kOKt . t h- t

,,;;’?::.m e 0.00004mm _ min 138.778mm _ max 130781mm 00 003mm_ IC 0 prln anis Ogram
(bar chart)
thoid e = P Actual Average

| 125 780 ~m [ 13570 o |

135780

sayag) Simizsicis misles St

Cmk (Limit) Ccm

" eenen omeesm Click on Cancel to exit and
o~ F:l:ven:: Force [Press Analyser PAL3001] = | Style seect Wity of Peak Vakes = .
& ° e U not to print.
" Ok Cancel
7 97 qreensmp A ke - tpemer R Actual Average
|

| Print-Layout n

Style select:

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.

History of Peak-Values

History of Peak-Values
Actual Curves
Statistics

Gaussian distributions

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

=
= : .
et SR DR wan | weees ] w | wee ] Clicking OK converts a
Messured o < > Loaded 1125 < > Load Relay:  not active Temperahuae: - (260) h . b h .
e O socoootmm e ssa7renm  mar 13s78tm  0-000amm. IStOg ram ( arc art) into a
PDF document.
3¢ Ee——— R S S S S Actual Average
e _c T . .
s os se em es as mi imit; m
158,720} eexen meem Click On Cancel to exit the
sm;f:leren:e Force [Pr‘eu:Avmnly:er‘PAljlooﬂ soi0g Sl 5:‘::?&\/“ o: 0.0 : prOCQSS,
=
N Ok Cancel
v = s ey Ty Actual Average
::; Cmk (Limit) cm
! o ]

| Print-Layout n

Style select:

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 are filled with the measurement data.

History of Peak-Values

of Peak-Values
Actual Curves

Statistics
| Gaussian distributions
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(6) New measurement: Clicking on the pictogram starts a new measurement recording.
_26-04-2022 17:18:51)]

The message "Teach in" in the PAL 3001 status field
PaL300T | Teach i ]E 7%

indicates that a new measurement recording has been
> Load Relay:  not active Stal’ted.

(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]

| K 4

(8] at [ “wuPe PALI00T ! Conpected I NA NoDevice |
Messured oo < > Loaded 1125 <« >

Load Relay. ot active

Tempecahee: - (226°C)
Shut Height [Press Analyser PAL3001]

e~

135810 2

SD: 0.0004mm  min: 135.778mm
135.800

max: 135.781mm  D:0.003mm

135, exm e

= Actual Average
135,700

Cmk (Limit) Cm

Relsy Cycle Time: < > 1000ms
e [Press Analyser PAL3001]

Relay Cycles 15 oo

R
o
H
g

&
S Actual Average
781

BN  EETE
. The slider can be used to set the time interval at which the
Relay Cycle Time: < > 1000 ms . .
press is triggered.
fealiin = In the field "Relay Cycles" it is determined how many
= — cycles are carried out for a measurement.
Ance

(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 (Loaded
B Project Sessions Curves Confrol Options View Window Help

DeEEET| - % ® w " DO P

Messured: 14714 <

> Loaded: 1/125

(10) Start automatic press start: by clicking on the icon, the press start can be started via the clock
generator.

E} PAL - [Manual Press 151 [ID: 34947] -> Segsion_26-04-2022 17:21:52 (Loadec
L 3 Project Sessions Curves Control/ Options View Window Help

DFEHEDN| -l o o DO R

Messured; 0/0 <

> Loaded: 1257125
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(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
t!} Project Sessions Curves Control Options View Window Help

DEHERN - Lm0 @Qw" " 207

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

(12) Find COM: the PAL PC software checks all available COM interfaces of the computer to see
whether a PAL 3001 is connected. As soon as the matching interface has been recognised, the PC
connects to the PAL 3001 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
D ST —-=HO@D DO P

Messured: 0/0 < > Loaded: 1257125

_26-04-2022 17:18:51)] . L
The successful connection is indicated by the message

PAL3001 Teach [[Ee =] "Teachin”in the status field and the display of the battery
> Load Relay:  not active Charge level.

(13) Stop COM: as soon as the PAL 3001 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.g. after restarting).

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

O & n| e B8 P o con 4 ?

Messured: 0/0 < > Loaded: 1/125

(14) Notes: clicking on the icon opens a text field (notepad). Remarks on the press check can be noted
here.

Field for free text.

‘‘‘‘‘‘

Field for author's name.

Click on OK to save the text with
the measurement.

Clicking on Cancel closes the note
field and deletes the text.
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(15) Logbook: the logbook displays the current firmware version of the unit and the counter reading

(countdown) of the service counter. The values afe updated as soon as the first
been transferred from the PAL 3001 unit.

rement curve has

=
.
DedET - “T0@®O

PAL3001 Information
Messued 14714 <

Shut Height [Press Analyser PALY
mm &

asgsia)— ==

135.800

Firmware Version: 1.1.9

Logbook
135,

b

o SferENCe Force [Press Anaiyser
.

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.

=
*
D 8% -1 L 4 PALI001 . | 2= NA | No Device
Messured o0 < > Loaded 1125 < > Load Reley  not active Tempetature: 226°C)
s 'SD: 0.0004mm min. 135.778mm max: 136.781mm D: 0.003mm
— oftware version
35, a About PAL Softwiare
_— KEECTEY :
s 7e0 C-tec service telephone
365.7650, ’" Gt R ax T TRWRT I el i i A i TSR
-1ec — number
boall, 0 i __ so.00
812 Press Anal PAL
,g
- > L s t‘wawm:‘mst&kh H
: T Click on OK to close the
= j; Crmk (Limit) cm W| ndow

(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).

PPN

B ]

Sync data between PAL4000 device and PC

wait for connecton

Click on Close to close the
window again.

crimpingv” stampingv’
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(18) The slider can be used to view each currently recorded trace.

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

¥ Project Sessions Curves Control Options Viey leftclicking + holding on the

- dark slider area and moving
DEEHST| - B O ®QD -

the mouse or by clicking on
Messured: 1257125 <« >

-

8 PAL - (Manual Press 151 [1D: 34947] -> Session_28-04-2022 15:45:01 (Loaded: Session_27-04-2022 13:14:18))
Ml Project Session: s Curves Cont

Options View Window Help =T
NeEd&T -2H00Q% 2609 PAL3001 g | N/A | NoDevice |
Messwed 27125 < > Loaded 1265125 ¢ > Relay. ot active Temperatwe: 237T (236°C)
Shut Height [Press Analyser PAL3001]
e SD: 0.0004mm min: 135.778mm max: 135.781mm D: 0.003mm
et B 0.0 , et : -
135.800
s T ———— SE— e a1 0e individual measurement
| 122 780~ R 135750 me | . .
- cwmn _on /. CUTVES CaN be viewed in the
: .
e P e A AL S small display fields.
o e O 0ot mm7etN  marwemw  DOOBN
s13
& T i L A B B e e i
781
773

The blue bar shows which

- I— trace from the series is
currently selected.

Actual Average

Cmk (Limit) Cm

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

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

» Window Help left-clicking + holding on the

dark slider area and moving
7 & ? PAL3 the mouse or by clicking on
i — the arrows on the left or right.
Loaded: 1/125 <H

I PAL - [Manual Press 151 (1D: 34947] -» Session 28-04-2022 15:45:49 (Loaded: Session_27-04-2022 13:14:18)!

B Project Sessons _Curves Contiol_Options View Window _Help

D ST - wEHOSON Q0P PaLom | " \ NA ]

Messued 00 ¢ >  Loaded 69125 < > Relay. ot active Temperatuze: (226°C)
SOUTHeIgt [Press Analyser PALS00T]

e e - The individual measurement
. o SRR SEE curves can be viewed in the
— small display fields.

Reference Force [Press Analyser PAL3001]
fadd 3 SD: 0.016kN min: 7 93kN

i s S The blue bar shows which
S — measurement curve from the
series is currently selected.
Actual Average
|, - = = - - Cmk (Limit) Cm
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13.1.2 Right side of the toolbar (Device Control bar)
(30) (31) (32) (33) (34) (35)

_260420% 17:18:51)] J l J l = O JX
- 3

PAL300T | Running |F.Tssi| N/A | No Device |

> Load Relay:  not active Temperature: 22.8°C (22.9°C)
(36) (37) (38)  (39)

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

Device
A e e _«— Drop-down menu for switching the measuring device, e.g.
for using a PAL 4000
Name: ETER. Name of the unit (PAL 3001 or PAL 4000)
seralnumber: | 151027« Serial number of the connected unit
Device-Type: PAL3001
Description: [CTEC PAL3001]
Spring Rate: 40 N/um
Settings:
Channel:
Machine ID:
IPConnect:

connection via serial link
connection via CAL device

Serial connection

/ Drop-down menu for selecting the serial port to which the
7 PAL is connected.

Com Port: com#
Bits per Second: 57600

Click OK to apply changes and close the window.

[Juse network connection
Network connection:
IP Address: 0.0.0.0 Lo . .
oo 5 Clicking Cancel closes the window and discards the

Cancel
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(31) Activate/deactivate measurement recording: by clicking on the button, recording of the
measured values of the PAL 3001 can be switched on and off again.

27-04-2022 13:14:18)] . .
Click on the "Teach in" button
/ to switch off the
=T 1 measurement recording.
PAL3001 o IE.?% g
> Load Relay:  not active
27-04-2022 13:14:18)] , ,
Click on "Disabled" to
/ activate the measurement
| — — recording.
PAL3001 Disabled | d
> Load Relay:  not active

(32) Display of battery charge level

— 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 3001.

Caution: Only use the original power supply unit!

The red charging LED indicates that the battery is being
charged.
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33) Info field about connected external devices (e.g. crimp monitor): clicking on the button opens a
field with the most important setting data

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

PP e Tl Drop-down menu for switching to another external

device (e.g. CFM-PRO touch, FSI, etc.)
Name: ([ <« ]
Serial number: | Name of the selected unit
Device-Type: CFMMX
Descption: T — Drop-down menu for switching the measuring channel, if
e = o a dual-channel crimp monitor is to be tested as well.
2;:: e 3 Setting for the identification number of the crimp monitor,
T it el if it is integrated in the network.
IPConnect:

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

nnection via CAL device

Serial connection

Com Port:

o Zs 7] Drop-down menu for selecting the transmission speed of
BitsperSecond: 33400 / the data from the crimp monitor.

[Juse network comection Click OK to apply changes and close the window.

Network connection:
IP Address:

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

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

B - - The external device is in the
- —4 % "Teach in" mode with
CFMMY Feach in (CHA) measuring channel 1.

Temperature;, - (22.6°C)
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By clicking on the button, the
external device can be
disconnected from the
measurement recording.
Click again to reactivate the
Temperature; - (22.6°C) external device.

CFMMX Dizable

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

CFMMX I" -l ix i |

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.

L3
D ST - FT0ODL 2O PaL300l | Teachi ,Ea 28 ceMmx | Disabled |
Messured: 0/0 < > Loaded: 17125 < > Relay:  not active Temperature: —  [22B°C)
Shut Height [Press Analyser PAL3001] T
il SD: 0.0004mm min: 135.778mm max: 135.781mm D: 0.003mm

L] [t oo oicnton oo tod G oo oo ot SRR e R R e s e SR e s R e oo
135.800

e e Sessions. . e
135.7804 e i | Preview —— Actual Average

11 Sessions (6 entries) —
B Session_23-04-2022 18:27:56 (125 Cur

AS8100: & Session_23.04-2022 18:30:58 (125 Cun
135750"" SRSt SR e s et s | B Session_26-04-2022 17:14:50 (125 Cu

Session_26-04-2022 17:18:51 (125 Cu
Reference Force [Press Analyser PA @ Session_27-04-202213:14:18 (125 Cu
S

kN 4 Working Session (0 Curves]
S P s o et e pei | = g ( )

8.13

797 PRl R RS Gain/S ampkate: 27150 Mas Force: 797kN e Actual Average

Creation Date: | 27-04-202213:04:29 7T RN
Cmk (Limit) Cm

7.81

e R A | Ok Delete Cancel

4.88 (1.67

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.

I'o.o% - Here, for example, 115 measured values are still required for the capability
Relay: 1154/ analysis.

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

The left temperature display shows the temperature inside

CFMMX | /Dﬁm{ the PAL 3001 during the recording of a new press analysis.
A/

Temperature; 23.4°C (23.4°C)

. The right temperature display in brackets shows the
CEMM I (W temperature inside the PAL 3001 matching a loaded press
Temperature; 234°C (234°C) analysis.
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View external Database

Close external Database

Save as JPEG
Save as PDF
Export to Excel Sheet

Print ...
Print Setup...

Exit

Empty start screen
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13.1.3 Menu bar with drop-down menus
(50 1) (B2) (83) (4 (35 (56) (57)
L 3 Project Sessions Curves Control Options View Window Help
HET - LEHOS®D 96 % PAL3001
Messured: 125/125 <« > Loaded: 17125 <« >
(50) Menu Project
Opens the dialogue for creating a new press project
(13.1-1).
Menu item is only active in the start screen and allows
Project | SessionsCurves _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
e screen.
cl Function is only active in the empty start screen and
i enables condensing the database.
ea s P : Function is only active in the empty home screen and
- gives the possibility to move the database storage
t Database ‘ location.
Export Database 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 (13.1.1 - 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 (13.1.1 - 4).

Set a default printer

Close PAL Close PC programme

Com i Gn

Working view
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(51) Menu Session

Sessions Curves Co

Teachin

0se

Load
Unload
Notes

(52) Menu Curves

I51 [ID: 34947] -> Session_15-05
Curves Control Options \
Previous

Next

Compare curve >

A new press check is started (13.1.1 - 6).
The data of a press analysis are saved (13.1.1 - 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
(13.1.2 - 36).

The working view is cleared.

The notepad is opened (13.1.1 - 14)

Shows the previous curve of the current measurement recording
(13.1.1-18).

Shows the next curve of the current measurement recording (13.1.1 - 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 7@ ? working view.
Next SRy The loaded measurement recording (comparison
B o measurement) is deleted from the working view.
Uridoad Shows the previous curve of the loaded measurement.
) (13.1.1-19)
i) Shows the next curve of the loaded measurement
e = recording (13.1.1 - 19)
(53) Menu Control

Control Options View Window

Teachin
Switch off

Relay 5
Start COM-Port Search

Port Search

Control Options View Window Help

Teachin }

Starts a new measurement recording for the selected press (13.1.1 - 6)
Switches PAL 3001 off

Opens the setting menu for the relay (13.1.1 - 8)

Starts the automatic COM interface search (1

Stops the automatic COM interface search (1

3.1.1-12)
3.1.1-13)

The press is started automatically by the clock generator

Switch off kns < (13.1.1-10)

Relay >
Start COM-Port Search

Start ‘

Step

The automatic press start is interrupted (13.1.1 - 9)
The press performs only one revolution, except for the teach
‘ process (13.1.1 - 11)
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(54) Menu Options

Options  View Window

-TCL ©

crimping,/ stamping

Switches the programme language between English and German

Language
et e 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 >
CEMMX > 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 ; PAL3001
Hardware 53/1 2% <

Parameters L: 0.0008mm min: 135.77¢
PAL3001 > '/ Enabled

CFMMX > Setup

Project Relay

Information
Units

Import from Device

Submenu PAL-specific data

Options View Window Help

Language ;

Hardware ﬁ‘lﬂZS <

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

Project Setup

Units Force Calibration

Information

Click to activate or deactivate the PAL measuring channel
(13.1.2 - 31).

Opens the menu for the PAL setting data (13.1.2 - 30)
Opens the setting menu for the clock to start the press
(13.1.1-8)

Shows entries in the logbook such as firmware version and
number of service load measurements (13.1.1 - 15).
Function is not available for PAL 3001 (PAL 4000 only)

Click to activate or deactivate the external crimp monitor
(13.1.2 - 34).

Opens the setting menu for the crimp monitor setting data
(13.1.3 - 33)

Opens the control panel for sending the calibrated force
values from the PAL to the crimp monitor (13.1.1 - 7).
Shows information about the connected crimp monitor, if it
provides data.
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(55) Menu View

15-2022 17:18:20 (Loaded: Session_ . . .
o Click to activate or deactivate the toolbar.
ew Window Help

e Click to activate or deactivate the control bar.

» Device Control Bar

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

[’1 PAL - [Manual Press 151 [ID: 34947] - > Session_16-05-2022 17:20:57 (Loaded: Session_27-04-2022 13:14:18)] == O X
“' Project Sessions Curves Control Options View Window Help el
0 T - He®DH PO PAL3001 eachi [EE 29% CFMMX Teach 1 |
Messured: 0/0 < > Loaded: 17125 < > Load Relay:  not active Temperature: 25.8°C (22.6°C)
Shut Height [Press Analyser PAL3001] i -
o SD: 0.0004mm  min: 135.778mm max: 135.781mm D: 0.003mm
PRI 5N SO S5O S BSiass 55 2580 S8 s ocs. SRR R R s oW SN S CERE R RSESRe i BT 5 SR, S5
135.800
R A A A AT T A AT AT T Atual Average
135.780 mm 135.780 mm
135.760
Cmk (Limit) Cm
135.750 i

Working view with "Toolbar" deselected:

E PAL - [Manual Press 151 [ID: 34947] -> Session_16-05-2022 17:19:17 (Loaded: Session_27-04-2022 13:14:18)] o (] X
8 Project Sessions Curves Control Options View Window Help - (&%
PAL3001 hin ]E 4% CFMMX Teach in (CH:1 J
Messured: 0/0 < > Loaded: 1/125 < > Load Relay:  not active Temperatwe: 25.7°C  (226°C)
Shut Height [Press Analyser PAL3001] it
ki SD: 0.0004mm  min: 135.778mm max: 135.781mm D: 0.003mm
sas atollicoleci-—Reie oot eni el = et e e e e e el R e e
135.800
135.7 R SR R A W R B N R Average
135.760
135.750

Working view with "Device Control Bar" deselected:

@ PAL - [Manual Press 151 [ID: 34947] -> Session_16-05-2022 17:20:20 (Loaded: Session_27-04-2022 13:14:18)] — = X
M Project Sessions Curves Control Options View Window Help - [l
Shut Height [Press Analyser PAL3001] T
hgdl SD: 0.0004mm min: 135.778mm max: 135.781mm D: 0.003mm
138810 =5 5= 7= o= mv omiemimees oo ot e e omliamieT emReSSiastee [SSNLLUAT Tl i de ne sRise fesiuetiea me me maielseiiseoe
135.800
135.780ms :'f

Actual Average

30 mm 35.780 mm

135.760

PeEp L b i e m e i S e e e e Cmk (Limit) Cm
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(56) Menu Window

Window Help

PAL3001 Way Window

PAL3001 Force Window

ext. Device Force Window

PAL3001 Force / Way Window

Statistic Windows

Correlation Coefficient (PAL3001) Force / (ext. Device) Force Graph

Gaussian distributions

Submenu Statistic Window

Window Help
PAL3001 Way Window
PAL3001 Force Window
ext. Device Force Window
PAL3001 Force / Way Window
Statistic Windows
Correlation Coefficient (PAL3001) Force / (ext. Device) Force Graph

Gaussian distributions

Submenu Gaussian distributions

Window Help
PAL3001 Way Window
PAL3001 Force Window
ext. Device Force Window
PAL3001 Force / Way Window
Statistic Windows
Correlation Coefficient (PAL3001) Force / (ext. Device) Force Graph

Gaussian distributions

>

&
L'—TEE.

crimpingy/ stamping

Curve progression for height measurement
Curve progression for force measurement
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 Monitor maximum force

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

CFMMX ] Port

ctive Temperature: - [22.6°C) OpenS a Statistic

‘ I- window
): 0.003mm

Add Statistic Window o
: Wakidows Opens a statistic

Actual  Window

] owex | S.hoyvs the Gaussian
. — — distribution of:
ctive Temperature; -
B0 0 s - height measurement
>
- force measurement
> PAL3001 Way

PAL3001 Force

ext. Device Force

- crimp monitor
measurement values

(57) Menu Help
Help Opens operation manual for PAL 3001
PAL300x Manual Opens operation manual for PAL 4000
PAL400x Manual
About PAL Software... Shows information on PAL PC software
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13.2 Working view in PAL PC software

[ PAL - (Manual Press 151 [ID: 34947] -> Session_17-05-2022 16:22:36 (Loaded: Session_17-05-2022 16:19:15)] - a X

Project Sessions Curves Control Options View Window Help ==

DEEéED - HEH0®DE 1 262 PAL3001 Running B CFMMX Running [
Messured: 1251125 < > Loaded: 126/126 < > Load Relay:  not active Temperature:  24.4°C  (24.3°C)
Shut Height [Press Analyser PAL3001]
m N

SD: 0.0005mm min: 135.778mm max: 135.781mm D: 0.003mm
CE T Y T ox MRS S A S S R e S LR T R s e S SO TS SIS R T S e R SRS Sl T = ST SR T e SO T - R R SRS

135.800
20, =
1307 S 2 Actual Average
135.780 mm 5.780 mm
135.760 o
e S - - . L e L St R Cmk (Limit) Cm

+

KN 4
Baslies el

8.10

Reference Force [Press Analyser PAL3001]
b SD: 0.015kN min: 7.90kN

7 94l

Actual Average

7.78

e S e e L e A Cmk (Limit) Cm
L 4 5.09 (
Reference Force [Crimp Force Monitor CFMMX]

S SD: 0.018kN min: 7.93kN max: 8.02kN D: 0.09kN

- B st e R o e e e
8.14

7 984

Actual Average

7.977 kN

7.82
e e e e e e | Cmk (Limit) Cm

7.74 - - e
¢

13.2.1 Bar chart

(70) (71) (72) (73)

Shut Height [[Press Analyser PALL3001]
m AN

SD: 0.0005mm min: 135.778mm max: 135.781mm

S ] [ e SEESI R pIt e B g | U RCs
135.800

135.7804

135.760
135.750
L 4

N Reference Force [Press Analyser PAL3001]
L

CHL Y RS T R et i S S S e e

SD: 0.015kN min: 7.90kN max: 7.97kN

8.10

7 .94

7.78

7.70
N

Reference Force [Crimp Force Monitor CFMMX]
8""2‘2‘ N SD: 0.018kN min: 7.93kN max: 8.02kN

8.14

7.82

7.74
N
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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) Labeling 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

13.2.2 Measurement curves and statistical values

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

Cmk (Limit)

Cm

43



&

. . -TCL
PAL 3001 - Operation Manual — Version 2.1.11 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
%0 3 Cmk result value (and limit) of all measured
Cmk (Limit Cm
( ) values

19.45 Cm-result value of all measured values

125. 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

Average ; )
curve (maximum value in the curve)
Mean value from all measurement recordings
= Cmk result value (and limit) of all measured
=i values

M
N
W

Cm-result value of all measured values

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 ; )
-k curve (maximum value in the curve)
Mean value from all measurement recordings
e Cmk result value (and limit) of all measured
Cmk (Limit) Cm values

4.43 (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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14 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 (Loaded

L 3 Project Sessions Curves Control Options View Window Help
DeEET ' “ e %o

Messured: 14714 < > Loaded: 17125

Click on the pdf icon.

5 Print-Layout

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

Style select: | History of Peak-Values

Actual Curves
Statistics
I Gaussian distributions

Standard template: History of Peak-Values (bar
chart)

(14.1) (14.2)

Report of Prsés Analysis Manual Press 151
Pross ID: 34047 Universal Press 20 kN

Devices: PAL3001 [SN:1510:217] - [CTEC PAL3001] [FW:1.1.9], CFMMX - [TRUESOLTEC CFMMX] ‘ - ' E‘
rimping¥ Klompingy

Shet Height [Press Analyser PAL3001]

156890 . ; . 3 x Actual Last test

136,800 X 135780mm X 135.779 mm
max; 1257810 max 135 7810
min:- 1357760 min~ 135.7770
I 4 0003mm (0004 mm
SD 0.0005mm  SD: 0.0008 mm
Tol: 60.000 ym  Ted: 60.000 pm

136,780 Cm: 19.45 Cm: 11.40
Cmi 19.42 Cmk 11.08
Ty e = R S SR A S F P 1 DT Limit: 1.67
Reference Force [Press Analyser PAL3001]
N
SA8 ! . . ¥ =1 1 o = Actual Last test
s X 794N X T96KN
max:: 7,970 max- 8020
min: 7.900 min - 7.910
L4 007 kN 4 011kN

ISD.0.016 KN SD: 0.022 KN
Tol: 6.00 % Tol: 6.00%
iCm 523 Cm: 358
i Cmic 5.09 Cmk 297
17, i 3 S , < - 2 5 Limit: 167 Limit 1.67
PN. 019% PN 028%

Reference Force [Crimp Force Monitor CFMMX] +  Komelation: 82.62%

-
a2 Actual Last test
e X 7.98 kM X 7.99 KM
max:: §.020 ma. §.060
tmin: 7.930 min_: 7.940
*!&WMWWWWW-H 0.09 kN Lo 0.12kN
. D 0.018 kN S0: 0.024 kN

Tol: 6.00 % Tol: 6.00%

82 Cm: 453 Cm: 333
o Cmic 4.43 Cmk 275
2 = G < : Limit: 1.67 Limit. 1.67

Sendce Cycles: 38930

Version' 2.1.194 -

Number of curves: 125 Doneiby: | A

Temperature: 244 °C- 243 °C Max Mustermann

Latest Test: 17-05-2022 16:21:54

Session: Session_17-05-2022 16:25:04 Page 1/ 1

Print Date: 21-05-2022 13 54'\

(14.3) (14.4)
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14.1 Header

Report of Press Analysis Manual Press 151

Press ID: 34047 Universal Press 20 kN
Davices PAL300] [SN:1510:217] - [CTEC PAL3001] [FW:1 1.9], CFMMX - [TRUESOLTEC CFIMMX]

1 2 3 4 S 6

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

2 Serial number of the PAL 3001 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.

14.2 Right column

Company logo (can be changed - see 13.1.3-54-Units)

c-1ec

Statistical results of the current measurement recording (Actual)
Statistical results of the previous measurement recording or

Actual Last test loaded older recording for comparison (Last test)
X 135780 mm X 135.779 mm
max: 12357810 max:: 1357810 i L.
MISIST Meialn x. Mean value formed from all individual measured values
SD: 0.0005mm  SD: 0.0008 mm max: The highest (uppermost) value of all individual measured
Tol: 60.000 pm Tal: 60.000 pm
Cm: 19.45 Cm: 11.40 values
Cmk: 19.42 Cmk 11.03 . . .
Gmi. 167 Lt 167 min: The lowest (undermost) value of all individual measured
values.
A: The range between the highest and lowest measured value
Actual Last test SD: Standard deviation calculated from all individual values
X 7841 X T96KN Tol: Tolerance for calculating the Cmk value (60 um = +/- 30 um).
Teiitn  eTom Cm: Capability value without zero reference
PO o Dot 5D 0.022 kn Cmk: Capability index with zero reference
Floc . LN Limit: Limit value for Cmk. The result must not be less than the
Cmic 5.09 Cmk 297 ||m|t
Limit: 1.67 Limit: 1.67 '

PN 019% PN: 028%

Konelstion: 82,62 % PN: Press Noise: The percentage value indicates how high the
natural vibration of the press is. Values >0.5% are to be
Actual Last test . .
= - considered critical.
X 7.98 M X. T.99 kN
max.. 3.020 max.. 8.060
min: 7.930 min - 7.940 . .
Bepeee i QWIS 01z Correlation: The percentage indicates to what extent the
[ SD-0.078 kN SO: 0.028 kN . .
Tol 600%  Tok 600% measured values of the crimp monitor correspond to the reference
Coic 43 o 78 values from the force measurement in the PAL 3001.
Limit. 1.67 Limit. 1.67
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14.3 Footer on the left side

Senice Cycles 38030 Numperof remaining service cycles
Version 21190 < Version number of the PAL PC software

Number of curves: 123 : Number of recorded measurement curves
Temperature. 24 4°C- 243 °C

Lotest Test 17-06-2022 162154+ PAL temperature from the beginning to the end of recording
Session: Session_17-05-2022 16.25:04 Date and time of the last measurement
Print Date: 21-06-2022 135444 v * ™~ Fi

. '\ File name for the document (PDF)

Date and time of the creation of the document

14.4 Footer on the right side

Done by: /,

Max Mustermann

Page 1/1

T

Signature field Name of tester Document page

14.5 Document templates
14.5.1 Bar chart
History of Peak-Values

Report of Press Analysis Manual Press 151
Pross 1D: 34947 Universal Press 20 kN
Dadces: PALI0OT [SN-1510/217] - [GTEG PALI0OT] [FW-1.1.9], GFMMX - [TRUESOLTEC GFUNX]

Shot Height [Press Analyser PALI001]

Roforence Force [Press Analyser PAL3001]

Referenice Force [Crimp Force Monior CFIMX]

Done by:

Max Mustermann

All values of the individual measurements are displayed as columns.
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14.5.2 Curve chart
Actual Curves

Manual Press 151
Universal Press 20 kN

Report of Press Analysis

Prass ID: 34947
Davices: PAL30O! [SN-1510:217] - [CTEG PALI0O1] [FW:1.1.9], CFMMX - [TRUESOLTEG CFIMMX]

Shut Hoight [Press Analyser PAL3001]

—Version 2.1.

11

c-1ec

Actual

X 135780 mm

= mac. 1267510

Tol: 60.000 ym
Cm: 19.45

Cmic 1342

Lenit: 167

oo w206 0 ok e 75400)

Actual

X 794

Lot M3 20100 ot Maw 78EW)

019%

+ Konelat

Cmkc 443
Lmit 167

Done by:

s:
Temperature: 24.4°C- 243°C
Latest Test: 17-05-2022 1621 54
Session: Session_17-05-2022 162504
Print Date: 21-06-2022 135558

Max Mustermann

-1

crimpingy/ stamping/

(&

Lost test

X 135,779 mm

mac 1387810

min_ 135.7770

140,004 mm
0.0009 mm

Tol: 60,000 m
b

Cmk 11.08
Lime 167

Last test

X 7.96kN

on: 8252%
Last test

X 799N
max: 8060

Page2/4

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

14.5.3 Number chart

Statistics

Manual Press 151
Universal Press 20 kN

Report of Press Analysis

Pross 1D 3494,
Davices: PALJDM [SN:1510217] - [GTEG PALI001] [FW-1.1 9], CFMMX - [TRUESOLTEG CFMMX]

‘Shut Height [Press Analyser PAL3001]

iod 6230 om0 80 G0 n e e coie
Saii 230 nacn o i

Referance Forca [Press Analyser PAL3001]

9 om om sa om om o ea sl g 3 o om M am
35 W3 SN N WSS aN 38N 2 A

oz o wor W om ges omz oo
20 Gai om opi W ami om aat

852 00§ 0o A0 an
% 3

Reference Forco [Crimp Force Wonor CFNMX]
2 a o o om om0 oo ;m: 2 o

2 on 06 o1
BRI

ont
b

o om am oo 001 0or o
S G o a0 &1 on o

Senvice Cycles: 36930

451 S0L 9oL So1 M an

an

bR

a0 oo

S01 w0

an oo
&

(&

1

135.780mm

01 D390 001 DDED DOND 4201 0AC0 0A0 000 900 B20) ODD 4O LD BV DD DD DD DD DAY DA 0 040 1400
320 G 3G S0 Gl oo 4oib oo 0% asio 800 S G da 3

Actual

X 135780 mm

Cmic 1942
Lmit. 167

4 gnm
o o

by

fre s
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Done by:

Temperaiure: 24.4°C - 243°C
Latest Test: 17-05-2022 16:21:54

Session” Session_17-05-2022 16:25.04
Print Date: 21-05-2022 13:65:58

All numerical values of the individual measurements are entered.

value is recorded in bold.

Max Mustermann

Last test

X 135779 mm

max. 1387810

min 1357770

40,004 mm

§0: 0.0009 mm

Tok: 60.000 ym
"

Cmk: 11.08
Lime 1.67

Last test

X T96KN
mac: 8020
min 7910
oo11kN

Limit
P

167
028%

on: 8252%
Last test

X 799 kN
max- 8060

Limit 167

Page3/4

The largest and smallest individual
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14.5.4 Normal distribution

Gaussian distributions

Report of Press Analysis Manual Press 151 .
Pross D 34947 Universal Press 20 kN &

Davices: PALI001 [SN-1510217] - [GTEG PALI0OT][FW1 1 9], CFUMX - [IRUESOLTEC GFIMINX] y re L

Shut Height [Press Analyser PAL3001]

alyser PAL3001]

nmp Force Mongor CFMAX]

Done by:

Max Mustermann

Paged4 /4

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

15 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+—SL—2f [/"]j LSL =TP -(1——SL—; [/"]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 =

ZPeak[i] . z\/Z(Peak[i]—Average)z

Count Count -1
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With these values the machine capability Cmk is calculated:

USL — Average CMK 2 — Average— LSL
3-8d 3-5d

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:

_ Spezifikat ionsgrenze n flr Hohenmessung (SL_h) [um]

SL__h[mm] 1000

USL =OH +L2—h LSL=OH—SL—2—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:

__ Zlei =D =)
VIO =02 * Yy — 9)?

Legend:
r = correlation coefficient

x = Peak force PAL

y = peak force Crimp monitor
i = single value

X / ¥ =mean value
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16 Testing external crimp monitors

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 connect it on
the PC side to the second channel of the USB 2.0 to 2 x RS232 adapter.

Now the crimp monitor must be activated in the PAL PC software.

’Project
' Name: Il I . . . .
1o | Variant 1: Activate crimp monitor already when
Bescigtist I / creating the press project (see: 12.3.1)
PAL Device: PAL3001 - [CTEC PAL3001] / v |
external Device: CFMMX - [TRUESOLTEC CFMMX] ~

Cancel Devices
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Variant 2: Activate or change the crimp monitor in an existing press project.

. PAL - [Manual Press 151 [ID: 34947] -> Session_26-04-2022 17:21:52 (Loaded: Session_26-04-2022 17:18:51)] = m) X

. ] Project Sessions Curves Control Options View Window Help - &%

DEEHET -~ LH0@® D 26 %2 o PAL3001 Teachin IW 4 A No Device ”ﬁ
Messured: 0/0 < > Loaded: 1257125 < > Load Relay:  not active Temperature; - (222°C)

Click on this button.

The entry field “Device” opens.

Device ‘

CFMMX - [TRUESOLTEC CFMMX]

= E— Select CFM-MX from the drop-down menu.
Name: Em ]

Serial number:

Device-Type: CFMMX

Description: [TRUESOLTEC CFMMX]

Spring Rate: 40 Njum
Settings:

Channel: Channel 1 '\ v

Machine ID: [01 \

PConect In the drop-down menu, select which measuring channel is to be
[~ connection via serial link teSted on the Crimp m0nit0r

e

Com Port: com4 ‘\ Vl

Sepes e NS = In the drop-down menu, select the COM port to which the crimp
[ use network connectin monitor is connected.

Network connection:

IP Address:

Port:

IE/ Confirm the selection with OK.

. PAL - [Manual Press 151 [ID: 34947] -> Session_24-05-2022 17:20:14 (Loaded: Session_17-05-2022 16:25:04)] = [m] X
* Project Sessions Curves Control Options View Window Help

DEEHESY -4 0@®DLH " DO 2 O PaL00t | Teachin | MM Teachin(CH:1) |

Messured:  0/0 < > Loaded: 1125 < )/th/Termeratue: »»»»» (24.4°C)

CFM-MX and Teach-in (CH 1/2) should now be displayed in the header.

. PAL - [Manual Press 151 [ID: 34947] -> Session_25-05-2022 14:54:32 (Loaded: Session_25-05-2022 14:54:32)] = a X
M Project Sessions Curves Control Options View Window Help - & x
DEEHET - 2HO@QH 262 O PAL3001 TinCuve:3 ] ceMmx | yo [inOuve3 |

Messured: 11 < > Loaded: 1M1 < > Load Heﬁ\ not active Temperature:—22.8'C  (22.7°C)

The first 5 measurement curves are recorded as teach-in curves.

. PAL - [Manual Press 151 [ID: 34947] -> Session_24-05-2022 17:29:13 (Loaded: Session_17-05-2022 16:25:04)] = [m] X
M Project Sessions Curves Control Options View Window Help = &%
DeEHED| - LHF0@DL 26 ¢ PAL3001 Running ] CFMMX Running [

Messured:  25/25 < > Loaded: 17125 < > Load Relay:  not active Temperature: 23.7°C (235°C)

From the 5th trace onwards, the display changes to Running and the recording of the measured values
for the capability test begins.
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Transmit calibrated PAL force to crimp monitor

‘Es 3% CFMMX Runrin |

Relay:  not active Temperature: 23.6°C (23.6°C)

i5.780mm D: 0.002mm

S | Actual If the calibrated peak force of the PAL 3001 does not

135.780 mm 135.779 mm

o match the peak force of the crimp monitor after the first
Cmk (Limit) . . .
| measurement, this can be corrected by clicking on the
’ "gearicon".

BN DD OGN
- — - — Setup CFMMX Peak-Force n
APy Actual Average oo @
Cmk (Limit) Cm < PAL3001 MaxForce: [ 7.986 kN
CFMMX Max-Force: 7.464 kN

New Max-Force 7.966 ‘ kN

Notice: After setting the new Peak-Force, software will do a
Actual Average teach-in!

Cmk (Limit) Cm Ok Cancel

4.13 (1.867) 424

Confirm the referencing of the crimp monitor with OK.

Measurement recording with three measurement channels

M PAL - [Manual Press 151 [ID: 34947] -> Session_24-05-2022 17:34:48 (Loaded: Session_17-05-2022 16:25:04)] = (] b
B Project Sessions Curves Control Options View Window Help - & x
DEFEHET -~ HLHO®QN V20 7? PAL3001 unning [F7e <= oMM | Running \

Messured: 125/125 < > Loaded: 14125 < > Load Relay:  not active Temperature: 24.1°C  (23.9°C)

Shut Height [Press Analyser PAL3001]
»

mm

SD: 0.0004mm  min: 135.778mm max: 1356.781mm D: 0.003mm
135.810 - e e e ST PRI, L TR TR L R
135.800
1 5. 7 B D e T e R R o A Actual
135.760 .
135.750,
L 4 .
Reference Force [Press Analyser PAL3001]
S SD: 0.014kN min: 7.91kN max: 7.98kN D: 0.07kN
s.18 e e e e
810
ey e S 8- o o N o — a8
7 Saqlm e ey e L T e Actual Average
_ 95 kN — 940 KN
7.78
mk (Limit m
o e e s e e e s e e e i e e e e e Cmk (Limit) C

= Reference Force [Crimp Force Monitor CFMMX]
L 3

SD: 0.014kN min: 7.93kN max: 8.02kN D: 0.09kN
8.20 S SERCTEER BT of BAUSE SIS o B I ST st 85 SRR Sl
8.12
750 Actual Average
7.80

e O e L I s Cmk (Limit) Cm
7.72

,
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2008 1.0.0 Lothar Schreiner | Change: Original state
27.06.2022 | 2111 | L. Schreiner/ M. | Fundamental revision of all chapters
Egginger
Notes:
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