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Versions

Version Date Basis of revision

1.0 2002-11 new

1.01 2003-04 Corrections

1.02 2003-07 Software changes

1.03 2003-11 Plug assignment / Indices

1.03a 2004-02 Only English corrections

1.03b 2004-05 Checked CompactFlash

1.03c 2004-09 Only Czech corrections: Screenshots

1.1 2004-11 CanOpen; Pressure/Force; Measurement values; field bus
1.1a 2005-03 Miyachi-Peco

1.2a 2005-09 Safety regulations separate and div. small changes

1.3 2006-05 Diagrams 6.10 added, declaration by the manufacturer
1.3a 2007-04 Declaration of Conformity

1.3b 2008-07 Symbols changed

1.4 2009-09 New design (Spanish only)

1.5 2010-03 Flow diagrams new

1.6 2010-08 CE new Machinery Directives

Copyright © 2010: Miyachi Europe GmbH
All rights reserved. The products named in this manual are only used for identification purposes and may be
trademarks or registered trademarks of the respective companies.
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Operating Instructions MG3 Digital

General Information

1 General Information

Information about copyrights, protection rights, symbols, safety regulations,

usage location conditions and notes on resistance welding can be found in the
annex of the operating instructions.
Please read this information carefully before using the individual elements of
the AWS welding system.

Information
These device-specific operating instructions should help you familiarize yourself with
the unit and take advantage of its application possibilities when used as directed.

The Operating Instructions contain important notes to help operate the unit safely,
properly, and economically.
Observing the notes will help avoid risks, decrease repair costs and down times, and
enhance reliability and the service life of the unit.

1.1

76609409EN-BA-MG3D-V1_6.docx

Declaration of Conformity

MIYACHI EUROPE CORPORATION

c € Tel. +48-B8-838403-0 Fax: +48-89-833403-10

Lindberghstr, 1 D-82178 Puchheim
W MiyBChIeUrope Gom

<7 MIYACHI
PEC O

EG-Konformitdtserklarung
im Sinne der EG-Richtlinien

EC Declaration of Conformity
according to EC guidelines
2006/42EG, App. IT A

- Elektromagnetische Vertraglichkeit (EMV) 2004/108/EG/EC/UE - Electromagnetic Compatibility (EMC)
- Niederspannungsrichtlinie 2006/95/EG/EC/UE | - Low Voltage Directive

- Maschinenrichtlinie - Machinery Directive

Hiermit erkl&ren wir, dass die nachfolgend beschriebene Hereby we declare that the in the following described
Maschine/ Anlage in alleiniger Verantwortung unserer installation / machine has been developed, designed and
Firma von uns in Ubereinstimmung mit den oben manufactured in the sole responsibility of our company in
genannten EG-Richtlinien entwickelt, konstruiert und accordance with the above-mentioned EC-guidelines and
gefertigt wurde und allen einschldgigen Bestimmungen is complying with all essential requirements of the

der Maschinenrichtlinie 2006/42/EG entspricht. Machinery Directive 2006/42/EC.

Produktbezeichnung Serie, Typ / Model, Type Product Denomination

MG3D

Messgeréat Measuring Unit

Serien-Nr. und Baujahr siehe Deckblatt der Anleitung : Serial-N°. and Year see Cover Sheet of Instructions

Hersteller Manufacturer

Miyachi Europe GmbH; LindberghstraBe 1; D-82178 Puchheim; Deutschland / Germany

Angewandte harmonisierte Normen | Harmonized Standards Used

WiderstandsschweiBeinrichtungen EN 62135-1 Resistance welding equipment
Teil 1: Sicherheitsanforderungen fiir die Part 1: Safety requirement for design,

stellung und Errich manufacture and installation

eiBeinrichtungen EN 62135-2 Resistance welding equipment
Teil 2: Anforderungen an die elektromagnetische Part 2: Electromaanetic compatibility (EMC)

_ Vertréglichkeit (EMV) ) ) requirements
Mindestabsténde zur Vermeidung des Quetschens | EN 349 Minimum gaps to avoid crushing of parts of the
von Kdrperteilen . human body
Zweihandschaltun Funktionelle Aspekte EN 574 i T dev - Functional aspe
Trennende Sc htungen - feststehenden | EN 953 Juirements for the design and
und beweglichen trennenden Schutzeinrichtungen construction of fixed and movable guards
Anordnung von Schutzeinrichtungen im Hinblick EN 999 The positioning of protective equipment in
auf Annaherungsgeschwindigkeiten von respect of approach speeds of parts of the human
Korperteilen BT e e pbodyve. oo o
Vermeidung von unerwartetem Anlauf EN 1037 Prevention ‘of unexpected rt-up
Verriegelungseinrichtungen in Verbindung mit EN 1088 Interlocking devices asso d with guards -
trennenden Schutzeinrichtungen o
Sicherheitsbezogene Teile von Steuerungen - Safety-related parts of control systems
Gestaltungsleitsatze - EN 13849-1 General principles for design
Validierung EN 13849-2 Validation ) ; i §
Not-Halt-Gestaltungsleitsatze EN 13850 Emergency stop - Principles for design
Sicherheitsabsténde Gefdhrdungsbereiche EN 13857 Safety distance to prevent access to danger
zones

Leitsétze zur Risikobeurteilung  ~ ~ [EN 14121-1 Principles for risk assessment
Maschinenintegrierte Beleuchtung EN 1837 Integral lighting of machines

Zustimmung umgebaut oder veréndert wird.

This declaration relates exclusively to the machinery in
the state in which it was placed on the market, and
excludes components which are added and/or operations
carried out subsequently by the final user. The declaration
is no more valid, if the product is modified without
agreement.

Diese Erklarung bezieht sich nur auf den Zustand, in dem
sie in Verkehr gebracht wurde; vom Endnutzer
nachtraglich angebrachte Teile und/ oder nachtréglich
vorgenommene Eingriffe bleiben unbericksichtigt. Die
Erklarung verliert ihre Giltigkeit, wenn das Produkt ohne

Eine technische Dokumentation ist vollstandig vorhanden. = A technical documentation is completely available

Bevoliméchtigter fir die technischen Unterlagen: Authorized person for the technical documentation:

Bevolimichtigter / Authorized Person:

Puchheim, / i
Susumu Ueda ]
Miyachi Europe Corporation /
30.04.2010 Lindberghstr. 1

Datum / Date !

uﬁ&;n ft B

: D-82178 Puchheim

igter / of person

Version: 2.0
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PEE® Technical Description
2 Technical Description
2.1 Design and Mode of Action
Measuring instrument MG3 comprises:
Operator and ® ® |
display module (Display) MG 3 Digital - Process Sentry
@ CEL Ipk (k4] CH2: Tpk [kis] pROE
s OPPER MARS . ﬁ
° MA‘E’ZOOOO SINGLE <
LDHEIUM . RON
- CE2: Ipk [kA] ﬂl -
* un}:x};;zm
: it m‘
| OV e
- CEL: 00000000 0000 yns CEZ: 00000000 0000 ms
% MIYACHI
@® rPEeE= ® |

PCB holder and

housing with built-in power
supply

The housing dimension is 1/2 x 19 in. The MG3 can also be supplied in a 19 in. housing
then offering space for an additional control unit.

Data transfer between display unit and PCB holder is made through a CAN interface.

In its standard version, measuring instrument MG3 Digital is equipped

with a 2-channel current-measuring and voltage-measuring card with appropriate internal
periphery in a portable housing.

A combined path-, force-, and temperature-measuring card can supplement the standard
version. Please contact our sales department for further details.

After applying mains, the measuring instrument MG3 Digital detects existing plug-in cards
by plug & plays and configures itself automatically during the boot process.

Individual operator configurations remain stored even when the instrument has been
switched off.
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Technical Description

The values of the last 2.500 welds are stored temporarily in a battery-buffered memory
module. If this memory is full the complete measurement data packet is written onto the

compact flash card as log file.

In the standard version, parameters prepared for one measurement from 99 welding-
control programs can be monitored via a program number interface. Miyachi Europe
GmbH multiple program controls, too, are equipped with the corresponding interface.
Output of the selected parameters of each welding to a commercially available is possible.
For that purpose, connect the printer to connector X51 (RS232 interface). In the printer
menu, set the printer format to numeric for all measurements.

Operation of the instrument through a knob/push button combination.

2.2 Technical Data

Instrument type

MG3 Digital
Digital measuring and monitoring instrument
for resistance-welding installations

Program monitoring

99 programs, internal or external program
selection, extensible

Measuring functions

AC and DC, effective (r.m.s.) current value,
peak value of current, charge (I x t) and
further effective voltage value,

peak value of voltage, voltage integral (u x t)
and further power in variances, energy
resistance in variances, weld time (ms)

Counter

Up- and down-counter with prewarning and
final value signal output

Measuring range current

Coil x 1:

2-5-20-100-500 KA peak value
Coil x 10:

0.2—0.5—2-10-50 KA peak value

Measuring range voltage

0.5—-2.5-10-50 V peak value

Measurement accuracy

+ 1.5 % of upper limit of effective range for
current and voltage

Minimum measurable current I

+ 3 % for power. 10 % from measuring
range, (for lesser currents special toroid coil
10-fold)

Maximum measurable current time

Approx. 2000 ms at DC, approx. 5000 ms at
AC

Minimum measurable current time

Approx. 1 ms

Sampling rate

(V, 1) = 100 kHz per channel, simultaneous
sampling V, | of each channel

Graphic Resolution
Current/Voltage

Pressure/Force
Distance

measure time <= 50 msec: resolution 40
points per msec

measure time > 50 msec: resolution 5 points
per msec

Pressure/Force 10 points/ms

Digital distance 5 points/ms

Measuring interval

Variable

Note

The more graphics are displayed, data
through RS232 and limit value and envelope
curves are monitored, the longer the
measuring interval.

Flattest permissible current rise

di/dt > 2 A/ms at measuring range 2 KA. In
the higher measuring ranges correspondingly
more

Limit value setting

Independently from each other for the upper
and lower limit value across the entire
measuring range

76609409EN-BA-MG3D-V1_6.docx 7/82
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PEE® Technical Description
. . Independently from each other for the upper

Prewarning setting and lower prewarning value across the entire
measuring range

e CEaky QVGA, 320 x 240 pixel

X . 8-fold via front LED

Optical display
Analog output for current on current-

Outputs measuring card
Further control outputs see terminal diagram
2-fold current and voltage channel,

Inputs program selection, CAN, RS232.
Further control inputs see terminal diagram

. 90-260 Volt, £ 10 %,
Mains voltage and frequency 50-60 Hz, switching power supply
. 60 W
Power consumption
. 0 °C to 40 °C
Ambient temperature
. - max. 70%
Relative humidity
X . Y2 19“: (WxHxD) 280 x 140 x 340 mm
Dimensions (Opt. 19", 3HU)
Weight ca. 5.3 kg, (approx. 11.7 Ibs)
2.3 Maximum Cycle and Memory Times

| Conditions:

1000 measurements each time with consistent time, voltage, current. No limit value, pre-
warning or overrun outputs should be activated.

| Validity:

Program versions
Display V1.2.7
PPC V1.119

DSP V1.4

Information:

These specifications only apply to signal-channel measurements. The recorded cycle time

is doubled for parallel measurement.

Printing via the RS232 is deactivated.

The counter is activated.

2 x pre-warning and limit values are monitored.

Trigger = 1.5%, Filter = off, Envelope waveform = off.

Maximum cycle:

The maximum cycle is the largest possible number of complete welding sequences in a

minute.

The table illustrates the cycle time (above) in ms and the maximum cycles per minute

(below).

76609409EN-BA-MG3D-V1_6.docx 8/82
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Maximum cycle for AC current
All specifications for active ready-output-inquiries.

Current display AC current in [periods] 50Hz

Measuring time 1 per. 2 per. 6 per. 13 per. 25 per.
Quadrant 1-4 numerical 125 ms 140 ms 230 ms 360 ms 600 ms
Logging = on 480 428 260 166 100
Quadrant 1-4 numerical 120 ms 140 ms 230 ms 360 ms 600 ms
Logging = off 500 428 260 166 100
Quadrant 1-4 graphical 1630 ms | 1670 ms | 1750 ms | 1910 ms |2190 ms
1(1),U(2),P(3),W(4) 36 35 34 31 27
Logging = off

34Quadrant 1-4 SPC chart 210 ms 220 ms 230 ms 340 ms 590 ms
Logging = off 285 272 260 176 101
Analysis window 200 ms 220 ms 260 ms 420 ms 630 ms
Logging = on 300 272 230 142 95
Logging window 300 ms 380 ms 440 ms 500 ms 680 ms
Logging = on 200 157 136 120 88

Last

Logging window 390 ms 430 ms 470 ms 500 ms 650 ms
Logging = on 153 139 127 120 92

All

Graphic display 550 ms 610 ms 640 ms 790 ms 1100 ms
(waveform 1) 109 98 93 75 54
Logging = on

Graphic display 1580 ms | 1650 ms | 1690 ms |1840 ms |2140 ms
(waveforms 1/U/P/W) 37 36 35 32 28
Logging = on

Tbl. 1: Maximum cycle for AC — active

Maximum cycle for DC current
All specifications for active ready-output-inquiries.

Current display DC current in [ms]

Measuring time 23 ms 50 ms 100 ms 250 ms 500 ms
Quadrant 1-4 numerical 130 ms 170 ms 190 ms 340 ms 602 ms
Logging = on 461 352 315 176 99
Quadrant 1-4 numerical 126 ms 170 ms 190 ms 340 ms 602 ms
Logging = off 476 352 315 176 99
Quadrant 1-4 graphical 1635 ms | 1672 ms |1710 ms | 1870 ms |2170 ms
1(1),U(2),P(3),W(4) 36 35 34 32 27
Logging = off

Quadrant 1-4 SPC chart 130 ms 180 ms 210 ms 350 ms 620 ms
Logging = off 461 333 285 171 96
Analysis window 220 ms 240 ms 280 ms 400 ms 630 ms
Logging = on 272 250 214 150 95
Logging window 250 ms 340 ms 380 ms 490 ms 680 ms
Logging = on 240 176 157 122 88

Last

Logging window 390 ms 420 ms 470 ms 500 ms 660 ms
Logging = on 153 142 127 120 90

All

Graphic display 550 ms 610 ms 640 ms 790 ms 1100 ms
(waveform I) 109 98 93 75 54
Logging = on

Graphic display 1580ms 1650ms 1690ms 1840ms 2140ms
(waveforms 1/U/P/W) 37 36 35 32 28
Logging = on

Tbl. 2: Maximum cycle for DC - active
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Maximum cycle for AC current
All specifications without active ready-output-inquiries.

Current display AC current in [periods] 50Hz

Measuring time 1 per. 2 per. 6 per. 13 per. 25 per.
Quadrant 1-4 numerical 140 ms 154 ms 253 ms 396 ms 660 ms
Logging = on 428 398 237 151 91
Quadrant 1-4 numerical 132 ms 154 ms 253 ms 396 ms 660 ms
Logging = off 454 398 237 151 91
Quadrant 1-4 graphical 1793 ms | 1837 ms | 1925 ms |2101 ms |2409 ms
1(1),U(2),P(3),W(4) 33 32 31 28 24
Logging = off

Quadrant 1-4 SPC chart 221 ms 242 ms 253 ms 374 ms 649 ms
Logging = off 271 247 237 160 92
Analysis window 220 ms 242 ms 286 ms 462 ms 693 ms
Logging = on 272 247 209 129 86
Logging window 330 ms 418 ms 484 ms 550 ms 748 ms
Logging = on 181 143 123 109 80

Last

Logging window 429 ms 473 ms 517 ms 550 ms 715 ms
Logging = on 139 126 116 109 83

All

Graphic display 605ms 671ms 704ms 869ms 1210ms
(waveform I) 99 89 85 69 49
Logging = on

Graphic display 1738ms 1815ms 1859ms 2024ms 2354ms
(waveforms 1/U/P/W) 34 33 32 29 25
Logging = on

Tbl. 3: Maximum cycle of AC - without

Maximum cycle for DC current
All specifications without active ready-output-inquiries.

Current display DC current in [ms]

Measuring time 23 ms 50 ms 100 ms 250 ms 500 ms
Quadrant 1-4 numerical 143 ms 187 ms 209 ms 374 ms 662 ms
Logging = on 419 320 287 160 90
Quadrant 1-4 numerical 138 ms 187 ms 209 ms 374 ms 662 ms
Logging = off 434 320 287 160 90
Quadrant 1-4 graphical 1799 ms | 1839 ms | 1881 ms | 2057 ms |2387 ms
1(1),U(2),P(3),W(4) 33 32 31 29 25
Logging = off

Quadrant 1-4 SPC chart 143 ms 198 ms 231 ms 385 ms 682 ms
Logging = off 419 303 259 155 87
Analysis window 242 ms 264 ms 308 ms 440 ms 693 ms
Logging = on 247 227 194 136 86
Logging window 275 ms 374 ms 418 ms 539 ms 748 ms
Logging = on 218 160 143 111 80

Last

Logging window 429 ms 462 ms 517 ms 550 ms 726 ms
Logging = on 139 129 116 109 82

All

Graphic display 605 ms 671 ms 704 ms 869 ms 1210 ms
(waveform I) 99 89 85 69 49
Logging = on

Graphic display 1738 ms | 1815 ms | 1859 ms | 2024 ms |2354 ms
(waveforms 1/U/P/W) 34 33 32 29 25
Logging = on

Tbl. 4: Maximum cycle of DC - without
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Logging memory times:

Saving on a CompactFlash card with full buffer, approx. 2500 numerical measuring
values, duration approx. 50 s with empty CompactFlash card.
Saving on MicroDrive with full buffer, approx. 2500 numerical measuring values, duration

approx. 50 s.

Program selection loading times:

Internal selection:

Quadrant 1-4 graphical 1(1),U(2),P(3),W(4) duration approx. 3000 ms.
Quadrant 1-4 numerical duration approx. 600 ms.

External selection:

Quadrant 1-4 numerical

Quadrant 1-4 graphical
1(1),U(2).P(3),W(4)

Main image renewal = on

approx. 600 ms

approx. 3000 ms

Main image renewal = off

approx. 50 ms

approx. 50 ms

76609409EN-BA-MG3D-V1_6.docx
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PEE® Commissioning
3 Commissioning

Measuring instrument MG3 Digital is supplied with a fixed stirrup for setting up the
equipment.

The tilt angle of the measuring instrument front panel can be adjusted by means the
stirrup for taking a non-dazzling reading of the screen.

- MIG3 Dight ol Process Sentry
& o — | -
— ]
g . . C
. —_ [
T o — m—
\ & R e e
b = =
F 3 e =i
&
\ (] E :J“r_ =] &

Fig. 1: MG3Digital with stirrup

Remove measuring instrument MG3 Digital from the packing and set it up at the
designated place.

Pull apart both caps at the stirrup's pivot points (Fig. 1).

Adjust desired position.
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PECE Commissioning
3.1 Connecting the Components
3.1.1 Description of the Connectors
@ 00t |2 | om @ ® @
@3 xég % 1/o* WKT* CANoper| [I/U DSP Board
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Fig. 2: Connectors on the housing rear side

®

* optional plug-ins

No. Connector Function
Rubber connector for mains cable.

1 Mains Check mains voltage on type designation plate.
No usage
uUsB
Outputs for program number (set BCD or binary code accordingly,
X56 1...99 with a standard device)
See enclosures: Connection diagram 767.00590
Control inputs from peripheral equipment
2 X55 p perip quip
Control outputs to peripheral equipment
5 X54 p perip quip
Inputs and outputs extended 1/0
6 X38 (opt.)
Connecting terminal for position-encoding system (2-fold) and force-
7 X31 (opt.) sensing device
Input channel 1 for voltage measurement
8 X13 UK1
Input channel 1 for current measurement
X21 IK1

Input channel 2 for voltage measurement
10 X14 UK2

Input channel 2 for current measurement
11 X22 1K2

No usage
12 X32 X33

RS232 interface (e.g. to serial printer or PC)

13 X51
No usage
14 X53
Outputs for program number (set BCD or binary code accordingly,
15 X57 1...99 with a standard device)
See enclosures: Connection diagram 767.00590
16 ON-OFF switch for mains voltage
Miniature fuses
17
CANopen IN
18 X60
CANopen OUT
19 X61
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Commissioning

3.1.2 Connector Pin Assignment of Inputs & Outputs

The outputs always represent the last measurement. They will be set or cleared only after

a new measurement.

3.1.2.1 Connector X54 (Outputs)
Pin  Name Channel Function
1 and 2 Control unit ready and can receive data. Ready flag skipped
1 Ready during counter or measured value reset, during boot
procedure, or by HIGH signal at control input NOT READY,
measurement reset, data transfer
1 Signal waiting until manually set measuring time ends after
2 Current acquired current input or as long as an active current signal
lasts that is registered in the course of the measuring time.
1 and 2 Output of prewarning monitoring minimum.
3 WARN min.
1 and 2 Output of prewarning (WARN) monitoring maximum.
WARN max.
1and 2 Output of limit value monitoring minimum.
5 Limit value
min.
1 and 2 Signal waiting when counter final value is reached till counter
6 Counter limit reset.
Signal waiting as soon as monitored parameter is outside of
7 REJECT limit value tolerance.
2 Signal waiting until manually set measuring time ends after
8 Current acquired current input or as long as an active current signal
lasts that is registered in the course of the measuring time.
1 Signal waiting as long as parameters monitored with limit
14 ACCEPT values are within limit value tolerance.
1 Signal waiting as soon as monitored parameter is outside of
15 REJECT limit value tolerance.
1and 2 Signal waiting if a set measuring range is exceeded by the
16 Overflow measured parameter.
1 Signal is activated:
17 Zero current a) after external trigger signal if no current is measured during
this.
b) after part detection subsequent to interrupted part
evaluation (valid part detection).
c) if trigger source “O penetration“ or “Force trigger” is
activated and no current is measured.
Signal is deactivated:
a) at beginning of measurement
b) with signal at measuring value reset input
1 and 2 Output of limit value monitoring maximum.
18 Limit value
max.
1 and 2 Signal waiting when counter reached prewarning value till
19 Counter counter reset.
WARN
Signal waiting as long as parameters monitored with limit
20 ACCEPT values are within limit value tolerance.
Signal is activated:
21 Zero current a) after external trigger signal if no current is measured during

this.

b) after part detection subsequent to interrupted part
evaluation (valid part detection).

c) if trigger source “0 penetration® or “Force trigger” is
activated and no current is measured.

Signal is deactivated:

a) at beginning of measurement

b) with signal at measuring value reset input

76609409EN-BA-MG3D-V1_6.docx
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3.1.2.2 Connector X55 (Inputs)
Pin Name Channel Function
1 and 2 This signal disables all ACCEPT outputs; all limit, REJECT, and
5 Clear prewarning (WARN) outputs (fault outputs) are set.
ACCEPT
outputs, set
faults
Save log-file
1 A signal sets counter to its initial value.
Counter
reset
Displayed measured values are set to zero with falling edge
10 Measuremen and outputs are cleared.
t reset and
outputs
cleared
1 No arriving measured values of a succeeding welding are
12 Hold accepted after a signal. If Hold signal is dropped again, the
measured values are read in again starting with a new
welding.
i 1 Parameter values received after signal are acquired but
13 Trigger evaluated and transferred only after trigger signal has become
LOW again with falling edge. Acquired parameter values
during continuously waiting trigger signal are overwritten by
newly arriving measurements without evaluation and transfer.
1 and 2 A signal disables parameter value acquisition; ready output at
17 Not ready X54, pin 1 goes to LOW.
1and 2 This signal disables all REJECT and limit value outputs; all
18 Set ACCEPT ACCEPT outputs are set.
outputs,
clear faults
21 Save log-file
2 A signal sets counter to its initial value.
22 Counter
reset
1 Displayed measured values are set to zero with falling edge
23 Measuremen and outputs are cleared.
t reset and
outputs
cleared.
2 No arriving measured values of a succeeding welding are
24 Hold accepted after a signal. If Hold signal is dropped again, the
measured values are read in again starting with a new
welding.
i 2 Parameter values received after signal are acquired but
25 Trigger evaluated and transferred only after trigger signal has become
LOW again with falling edge. Acquired parameter values
during continuously waiting trigger signal are overwritten by
newly arriving measurements without evaluation and transfer.
76609409EN-BA-MG3D-V1_6.docx 15/82 2010-08-02
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Operating Instructions MG3 Digital

PEE® Commissioning
3.1.2.3 Connector X38 (1/0 Outputs)
Pin Name Chann. Function
inki h mi Depending on setup default; becomes active if the
3 Sinking Path min. 1 currently measured sinking path min./max. is
4 Sinking Path exceeded or remains under
max.
L . 2 see above
Sinking Path min. 2
Sinking Path
max.
) 1
Prewarn Dist. S3
2
Prewarn Dist. S6
L. 2 Output enabled if sinking path 2 is ACCEPT
Sinking 2 Accept
2
L. 1 Output enabled if sinking path 1 is ACCEPT
10 Sinking 1 Accept
1
1
11 Pressure/Force
reject
1
12 Pressure/Force
accept
2
13 Pressure/Force
reject
2
14 Pressure/Force
accept
2 Output active on High; is enabled if cutoff value is
17 Path Abort exceeded
current High 2 Output active on Low; is enabled if cutoff value is
31 Path Abort exceeded
current Low ’
| inal Common plus terminal (+) for PIN:
B Flus terminal (+) 14,13, 11, 12, 10, 9, 8, 7, 6, 5, 4, 3, 30, 29, 28, 27,
zl 26, 25, 24, 23
1 Common plus terminal 10 — 30 V for PIN 16 and 20.
19 Common (+) 1
1 Output active on High; is enabled if cutoff value is
20 Path Abort exceeded
Current High 1 Output active on Low; is enabled if cutoff value is
16  Path Abort exceeded.
Current Low
. 1 if limit values are not reached or exceeded, then this
25  Parts Detection output is switched off (pressure switch control unit),
Low active
. 2 if limit values are not reached or exceeded, then this
26  Parts Detection output is switched off (pressure switch control unit),
Low active 2
h 1 Depending on setup default; becomes active if the
27 Eat Parts currently measured parts control path min./max. is
clizediom il 1 exceeded or remains under.
28 Path Parts
Detection max.
2 Depending on setup default; becomes active if the
29 Path P‘_"‘rts . currently measured parts detection path min./max.
Detection min. 2 is exceeded or remains under.
30 Path Parts
Detection max.
2 Common plus terminal 10 — 30 V for PIN 17 and 34.
34 Common (+)

76609409EN-BA-MG3D-V1_6.docx
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3.1.24 Connector X38 (170 Inputs)

Pin Name Function
Common connection of the inputs.

22 Ground connection

35 n/c
36 n/c
37 n/c
38 n/c

if this input is active, the reference value is determined
on the next parts detection run without inserted
component

Adjustment: Path-measuring mode to reference

39 Reference run part
detection 1 and 2

41 n/c
42 n/c
43 n/c
44 n/c

Setting = Null Sinking 2 with rising slope, zeroing with
rising slope, cooling time with dropping slope.

Setting = Null Sinking 1 with rising slope, zeroing with
rising slope, cooling time with dropping slope.

Setting to parts detection = HWScan.

Measured value evaluated and part set to min. 2 — max.
2.

Setting to parts detection = HWScan.

Measured value evaluated and part set to min. 1 — max.
1.

Part detection 2 for sensor 1 started.

45 Null Sinking 2
46 Null Sinking 1

47 Parts Detection 2

48 Parts Detection 1

49 Start Measure 2

Part detection 1 for sensor 1 started.
50 Start Measure 1

3.1.25 Connector X51 (RS232) / Baud rate

Pin Name

free
TxD
RxD
5V
GND
free
CTS
RTS

© 0O N o 00~ W N P

free

9600; 19200; 38400; 57600; 115200
Baud rates (bit/s)

Data bits 8
Start bits 1
Stop bits 1
Parity none
Busy Control no/off
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3.1.2.6 Connector X60 and X61 (CANopen)

Connection with standard RS232-extension cable (1:1)

Pin Name Function

1 Free

2 CAN_L Low-level

3 CAN_GND Ground

4 Free

5 CAN_SHLD Circuit shield
6 Free

7 CAN_H High-level

8

9

CAN-Baud rates

1MB/s
800 kB/s
500 kB/s
250 kB/s
125 kB/s
50 kB/s
20 kB/s
10 kB/s

76609409EN-BA-MG3D-V1_6.docx

18/82

2010-08-02



27 - - igi
22 MIYACHI Operating Instructions MG3 Digital
PEE® Commissioning
3.1.3 Establishing Connections for Voltage Measurement
If no threaded holes are provided for attaching the voltage measuring cables you may
make them yourselves.
Take care to position the threaded holes as close to the electrodes as possible without
compromising their stability!

Q9 B

Fig. 3: (+) Connection (example) Fig. 4: (-) Connection (example)

* Connect the red cable (+) terminal to the welding head (+) pole (Fig. 3) at the
position provided for this purpose.

®*  Connect the black cable () terminal to the welding head (-) pole (Fig. 4) at the
position provided for this purpose.

. Insert the 5-pole male connector in socket X13 (Fig. 2/8)
or X14 (Fig. 2/10).
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3.1.4 Establishing Connections for Displacement Measuring

Coils of various types for current measurement are provided.

The coil amplification factor is of particular importance. Please take the amplification
factor (1:1 or 1:10) from the type designation plate of the coil purchased by you or the
technical data of the coil (see separate data sheet).

There are two examples for coils in Fig.5 and Fig. 6.

Fig. 5: Flap toroid coil (example) with Fig. 6: Toroid coil (example) with (+)
(+) side marking side marking

Direction of current, and therefore, coil installation direction is important in order to
ensure correct current reading.

Ensure that the correct coil fitting position is selected during installation!

Fig. 7: Application eample with a built-in flap toroid coil

. Install the flap toroid coil or toroid coil in the (+) line of the current source (Fig. 7).
Ensure that the (+) side of the coil show points in the direction of the current source
(+) terminal.

* Connect the cable for current measurement to the flap toroid coil or toroid coil.

. Insert the 3-pole male connector in socket X21 (Fig. 2/9)
or X22 (Fig. 2/11).
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3.1.5 Establishing Connections for Displacement Measurement
The displacement measurement is optional.

The displacement measuring system should be disconnected from the welding head to

ensure that the measuring result is correct.
Ensure that the displacement measuring system is attached to the welding head with a

non-conductive material (e.g. polyamide)!

Fig. 8: Built-on, disconnected displacement measuring system

* Attach the displacement measuring system to the welding head using non-conductive
material (Fig. 8).

* Connect the displacement measuring system to the supplied adapter.
*  Connect the adapter to socket X31 (Fig. 2/7).

76609409EN-BA-MG3D-V1_6.docx 21/82 2010-08-02
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PEE® Commissioning
3.2 Initial Commissioning
3.2.1 Preconditions
MG3 Digital - Process Sentry
CH2: Ipk [ki]
e OPPEE iy
TRIG 1 MARG : E
0.0000 | g <
TRIG 2 MARG
LOWER EUN
T CF1/11
CHE: Ipk k]
ACCEPT LIM
OPPEE | )
WARN
0.0000
REJECT LowEg HAFG -
LIM
cF CH1: 00000000 0000 ms CEZ; 00000000 0000 ms
Fig. 9: MG3 Digital — Front view
* Check to see that measuring instrument MG3 Digital is switched off. The main switch
must be in position 0.
See section 3.1.1, Fig. 2/16.
* Check mains voltage and frequency at place of installation. See section 2.2.
. Plug in power supply cord to the inlet socket for non-heating appliances at the rear of
measuring instrument MG3 Digital. See section 3.1.1, Fig. 2/1.
*  Check to see whether the CompactFlash™-card (CF card) is plugged in. Plug in the CF
card into the slot() provided for that on the front panel.
3.2.2 Starting-up

Switch on the main switch on the rear side of measuring instrument MG3 Digital. See

section 3.1.1, Fig. 2/16.

After initialization, lasting for approx. 30 seconds, you can configure measuring

instrument MG3 Digital.

initializations on being switched on. This may cause characters to be represented wrongly

If the equipment is switched off while booting, it will start up in a safe mode skipping
or not at all. Start up the equipment a second time in this case.
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PEE® Operation
4 Operation
4.1 Measuring Instrument MG3D — What is What?
©)
® ®
MG3 Digital - Process Sentry
( > | @y CH2: Ipk [ka] PROG
LIM - (:)
OFFER
TRIG 1 HARG : E
0.0000 | sy <
Lowgr TAFG | nun
FAULT st i CF1 /MIDI
CHE: Tk k] ﬂl
Aceer OFPER ;‘_:I:RG i
AR 0.0000 | 222
. LIMIISl
REJECT LOWER MARG =
LIM SINGLE (:)
&z CHL: 000000000000 trz CHZ: 00000000 0000 s
=7 MIYACHI
) PECEC® g
Fig. 10: Control panel MG3 Digital
1. LED status displays 3. Board slot for the CompactFlash
2. Screen (display) (CF) card(s) type | or Il, or for a
MicroDrive (MD)
4. Knob/pushbutton combination
4.1.1 LED Status Displays

LED Status Displays signalize:

. Measuring instrument MG3 Digital ready for measurement (READY)

. Measurement activity on channel 1 or 2 (TRIG1, TRIG2)

. Measuring instrument MG3 Digital overflow metering range (FAULT)

* Measurement within set limit values (ACCEPT)

. Measurement outside set warning limit(s) (WARN)

. Measurement outside set limits (REJECT)

*  Compact flash card missing (CF flashes) or access to compact flash card (CF lights)

76609409EN-BA-MG3D-V1_6.docx
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4.1.2

Screen (Display)

7

Ki: U [V

Ki: Is [kA]
GH Q. 0000
LI Q. QOO0

Q. Q000
0. QOO0

Ki: Is [kAl
b 0, OO0
S 0. 000
Cp E ED
Cek OO0

Ki:

I= [kAl

AUFRUF KONFIGURATIOMSHEND

+©

PROG

EIMZEL
DALER

LOGGER

HENL]

A1
B
| mS
By
=T

PARAM
ANALYS

—

Fig. 11:
1.
2.
3.
4.
5.
(sl
6.

Screen (Display)

Display window quadrant 1 (Q1)

Display window quadrant 2 (Q2)
Menu bar

Program number selection
Button “Single measurement ON”

NGLE)

(RUN)
7. Button “to logging” (LOGGER)

76609409EN-BA-MG3D-V1_6.docx
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Button “permanent measurement”

10.

11.

12.

13.
14.

®

Button to “configuration menu”

(MENU)

Button to “parameter overview”

(PARAM)

Button “to analysis”

(LIMITS)

Display current meas. mode

(SINGLE)

Status bar for status, help, and

fault messages

Display window quadrant 4 (Q4)
Display window quadrant 3 (Q3)
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Operation

4.1.2.1

4.1.2.2

4.1.2.3

4.1.2.4

4.1.2.5

Display Windows — Quadrant 1 to 4

Representation of the measured values in four, freely configurable display windows
(quadrants).
Any display window can be run in one of the following display modes:

. numeric
¢ graphical
. SPC*-Chart
* SPC*-Values
* SPC: Statistical Process Control
Selection of any quadrant by rotating the knob/pushbutton combination.
Depressing the knob/pushbutton combination offers a magnified and more detailed view
of the quadrant with additional setting possibilities. Depressing the main display field once
more goes back to the previous display.

Numeric display specific feature
After a measurement, the measured value of the numeric display can flash colored or

gray.
This means in this case:

* yellow: the current set pre-warning value is not reached or exceeded
. -: the current set limit value is not reached or exceeded

* grey: measurement was invalid (range overflow)

Menu Bar

The menu bar comprises the:

. Readout/setting of the current program number (1...99)
. Display of the current measuring mode (SINGLE/CONT.)

*  Switches for selecting displays and measuring mode

Program Display

The program displays informs you about the number of the currently running measuring
program. The indicating range is 1 to 99.
Program selection through the knob/pushbutton combination.

Measuring Mode

Here you can read the measuring mode that the measuring instrument is running right
now.
You can select two measuring modes through the knob/pushbutton combination:

* Single measurement (SINGLE) or

*  Continuous measurement (CONT.)

Status Bar

Depending on the control elements selected, the status bar shows you:
. Information on the last measurement (channel 1/2)

. Details on the meaning of the control elements selected

* Information on the condition of the function selected

. Fault messages
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4.1.3 Board Slot for Compact Flash Card or MicroDrive

You can either insert a CompactFlash™ card or a MicroDrive™ into the slot for compact
flash (CF) card(s) type | or Il or for a MicroDrive (MD).

Only use CompactFlash-Cards supporting IDE-standard tested from our company.
You can get these tested cards from us.

Loss of data!

Before pulling out the compact flash card or MicroDrive from the notebook or PC you will
need to disable them on the software side.

Only insert the compact flash card or MicroDrive into the slot of measuring instrument

Caution o : - -
MG3 Digital when the equipment is switched off.
4.1.4 Knob/pushbutton Combination

The knob/pushbutton combination is the central operating element of measuring

instrument MG3 Digital.

You carry out all settings through the knob/pushbutton combination:

* A rotary movement selects the menu items. Depressing the knob/pushbutton
combination enables the selected element (switch, selection field, quadrant, etc.).

* Grayed option points or parameters are disabled and cannot be selected.

Input fields are:

. Buttons that trigger a certain action when depressed

* Switches that have two switching conditions

* Selection fields that allow selection from a list of options

. Entry fields that allow entry of numbers. Pressing upon a button once transfers you
to the quick-edit mode where you can change the whole number. Pressing twice
takes you to the precision editing mode where you can change any individual digit.

. Pressing the knob/pushbutton combination once more takes you back to the entry
field.

If the MG3 Digital, during booting, has detected that no WKT card was inserted, then only

those parameters are offered that can be represented on account of current and voltage

measurements.

4.1.5 UNDO Function

The menu bar offers the button UNDO for all windows where parameters can be set. As long as you are in this
window, you may cancel the last 50 entries by that.
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4.2 Menu Structure
Maindisplay
—Menu
—Welding
— Limits

|— Monitoring envelope waveform

Reference waveform
Envelope waveform
Compare

— View

— Distance

— Pressure/Force

— Copy

— Counter

— Printer

— Password

—— General
|— System
—Logger
—— Parameters
— Analysis
— Numeric Display
— Graphical Display
— SPC-Values

— Histogram

—— SPC-Chart

Thbl. 5: Menu structure
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5 How to ...?
5.1 Carry out a General Set-up

Current situation

After starting-up and initialization, measuring instrument MG3 Digital is in measuring
mode Continuous Measurement.

First perform basic settings that form basis for everything else.

Procedure
*  Check to see whether the MG3 Digital is in CHL 1 Ik BHL: =3 umd PROC
main menu.

B4
. If the MG3 Digital is not in main menu, you SINGLE
will need to select button MAIN by means

of the knob/pushbutton combination in the

LOGGER

EIERLEL

menu bar and press button. Eile IFls B2 Ehile Wzbs WD
o LIH 1. 200 e LIM -
HARH 1,150 HARH -
T T T PARAM
R (O == X e
MIN HARM . 950 MIN HWARM -
LIH o900 LIH - RUK

GO TO COMFIGURATION HEHU

* Select button MENU with the
knob/pushbutton combination and depress

button.
®* Screen SETTINGS opens. SETTINGS PROG
d Select button GENERAL with the WELDING | CoPY | |ﬁ
knob/pushbutton combination and depress SINGLEl
button LIMITS I COUMTER RUN
IEW | PRINTER | Lesser |
HAIH
TISTANCE | PASSWORD | —I
PARAM |
PRESSLRE/FORCE | UMDO |
RUH
SETUP LAHGUAGE, UNITS, COMTRAST. .
®*  Screen GENERAL opens. CERERAL _SSTER. | pgeg
You have following setting options: CONTRAST elalEs |ﬁ
LAMGUAGE englizh SINGLE
Contrast e T o . —l
. =l = I
Influences screen representation. ’ mo e
- PROGRAM SELECTIOM |int 1 ECD
Set contrast such that you achieve best j;; e LoseeR |
ossible reading result. HENU
p g HAINS FREQUEHCY ~EeHz -
BAUD RATE RS23Z 115200 ml

LIST SEPERATOR [+ DECIHAL SIGN [, [T
DATE [o8-fIL-[8 tmE  [iL:[+3:2 | RN

GO TO COMFIGURATION HMEMU

LANGUAGE
You can select the common languages on
the display.

UNIT
Following units are ready for selection:
- for force measurement F:
N or lbs
- for pressure measurement p:
bar or psi
- for path measurement s:
um or th* (thousandth inch)
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PROGRAM SELECTION

Here you can influence how measuring
program selection shall happen. Either
through the knob/pushbutton combination
internal (standard) or external through
the external hardware input at connector
X57.

Setting for program in-/output as binary-
coded decimal (BCD) or binary (BIN).

MAINS FREQUENCY

Here you select the mains frequency at
your site. There is a choice of ~50 Hz or
~60 Hz.

Caution

Wrong settings will produce wrong measurements!

BAUD RATE RS232

Here you determine the transmission rate.
It must correspond to the set rate of your
PC/laptop serial interface.

You can set the transmission rate from
9600 Baud to 115200 Baud.

LIST SEPARATOR, DECIMAL SIGN

The MG3 Digital stores its data in a CSV*
compatible data format.

For instance, to have Excel read this data,
the sign for the last separator/decimal sign
on the MG3 Digital and the sign for the last
separator/decimal sign on your PC must
check.

Note

If you are uncertain which signs you are
using on your PC, check that by running
through the Settings button, then double-
click the Regional Settings icon, then
Number tab, and there List separator.
There you can select between “;” or ”,”.
Select between “,” or “.” as decimal sign
under Digit grouping symbol on the same
tab.

* CSV = Comma Separated Value

DATE

The date format is made up of the
following:

MM-DD-YY

(month-day-year)

76609409EN-BA-MG3D-V1_6.docx 29/82
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BAUD RATE RSZ32
LIST SEPERATOR

DATE [o6-[11-[o2  Tve [iZ:[5:zz RN

GO TO COMFIGURATION MEMU

SYSTEM... PROG

FIN_ PIE Slnm_ RUNl

_| REMEM HAIM VIEW

HENLU
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115206 (FALI
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TIME

The time format is made up of the
following:

HH:MM:SS

(hour:minute:second)

RENEW MAIN VIEW

This can prevent the necessity for renewed
set-up of the main display window for each
new selected program in the event of an
external program selection. Set-up of the
main display window takes time. It is also
necessary for SPC when configuring
quadrant windows, and to ensure that
these quadrant windows are configured the
same for each program, as the SPC card
will otherwise be reset.

Deactivation of this option is therefore
advantageous when rapidly switching
programs and utilizing the SPC charts, as
the main display need only be configured
once.

Next, select button SYSTEM with the
knob/pushbutton combination and depress
button.

Screen SYSTEM opens.

This screen displays general system

information.

Among others, about:

- the main board
(RAM assignment, built-in plug-in
cards, hardware version, software
version PPC and DSP)

- the display
(RAM assignment, compact flash card
or MicroDrive memory capacity,
display software version)

30/82

GEHERAL

PROG
CONTRAST *| | e W
LAMGUAGE [ergisn SINGLE |
UNIT FIW plear s[m  mu
PROGRAM SELECTION [internal  |ECD LDGGERl

_| RENEM HATH LIEW

MAINS FREQUENCY  [*BoHz
BAUD RATE RS232  [115200 ml

LIST SEFERATOR

SYSTEM...

El DECIMAL SIGN [, ﬂl

DATE [o6-[11-[o2  Tve [11: [+ :[z2 [RON
G0 TO COMFIGURATION MEMU

GEHERAL TS
CONTRAST *| | e |ﬁ
LANGUAGE [eretish SINGLE |
UNIT FlW plear s[m | g
PROCRAH SELECTION [internal  |BCD LUGGERl

_IRENEM MATM UIEW

MAINS FREQUENCY  [“SoHz ﬂl
BAUD RATE RS232  [115200 _pare |

LIST SEFERATOR

DATE [o8 -[12

CHi: Q0002665 0014 msec

Bl DECIHAL SICH [ M
-3 TmE [:[6a:[ze [RUN

CH2: 00000000 0000 msec

SYSTEM ReM RESET | | LEm Test | FROG
HAIHEDARD Iﬁ
ACCU RAH 0 KByte
BURST ReH 0 KByte SINGLEl
I/U-CARD -
S-CARD - RuH
1/0-CARTD - LOGGER |
SH VERSION FPC: 9.9 ISF: 0.9
DISPLAY m
ACCU RAH 1024 kByte R |
cotPacT FLasH 31202 HEgte [ ceer |
S UERSION 1.2.5 BETA SIMU
RON
GO TO CONFIGURATION HEHU
2010-08-02
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* Select button LED TEST with the
knob/pushbutton combination and depress
button.

. As function check, all LEDs on the
equipment front panel light shortly.

. Select button RAM RESET with the
knob/pushbutton combination and depress
button.

* Screen RAM RESET opens, allowing you to
reset RAM and MG3 Digital to its standard
(original) values.

* Use RAM RESET only, if you have no other
choice left. Before resetting, save your set
parameters to the compact flash card.

SYSTEN RAH RESET LED TEST (AL
MAINEOARD |ﬁ
ACCU RAM 0 kByte

BURST RAM 0 kByte SINGLEI
I/U-CARD =

5-coRD i JECT
1/0-CARD = LOGGER |
S UERSION PPC: ©.0 DSP: 0.0 —
DISPLAY —I
ACCL RAM 1024 kByte P I
coPACT FLAsH 31.202 HEyte [ cener I
S UERSION 1.2.5 BETA SIMU

RUN

FERFORM LED-TEST

SYSTEM
MAINBOARD |ﬁ
ACEU RAM 0 KByte
BURST ReH 0 KBute smcu—:|
1/U-CARD =
1/0-CARD = LOBGER |
SH UERSION FRC: 0.0 DSF: 9.0 _l
HENU
DISPLAY
ACCU RAM 1024 KBute R |
COMPACT FLASH 31.202 HEyte [ cencr |
SH UERSION 1.2.5 BETA SIHU
RON
RESET ACCU-RAH
SYSTEM
ReM RESET | | LEm Test | FROG
MATNBOARD Iﬁ
ACEL RAM 0 kByte
BURST RAM 0 kByte SINGLEl
1/U-CARD = o
10 ARE fOU SURE? GGER
s ALL DATA WILL BE OUERWRITTEN! —
nisp | ve:
AccU RAM 1024 kBute IR |
cotPAcT FLasH 31202 MEgt= [ ceer |
M UERSION 1.2.5 BETA SIMU
RUN
SCREENSHOT OF ACTUAL SCREEN DONE

Loss of data!

If you perform RAM RESET, all set parameters will be lost!

Caution

76609409EN-BA-MG3D-V1_6.docx
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5.2 Measuring current and voltage

Procedure

*  Select button MENU with the
knob/pushbutton combination and depress
button.

. Screen SETTINGS opens.

* Select button WELDING with the
knob/pushbutton combination and depress
button.

. Screen WELDING opens.
You have following setting options:
CHANNEL 1
Here you can select the measuring channel
1 or 2) that needs to be configured.

FILTER

For isolating disturbances, you can
enable/disable a low-pass filter (frequency
range 0.1...25 kHz). To enable this
function, you need to select the box beside
the word FILTER with the knob/pushbutton
combination and check the box.
Recommended setting for inverter
controller: 1/5 of inverter frequency.

1 kHz inverter - 200 Hz

20 kHz inverter > 4 kHz

MEASURE MODE

You can select between:

- Coil (standard) or

- Shunt (See section 5.3.)

In addition, you need to state the coil
amplification factor (x1, x10). Please read
the amplification factor from the coil label.

76609409EN-BA-MG3D-V1_6.docx 32/82

PROG

B

SINGLE

LOGGER
CHL: Ipk [kAl CHL: Upk [V _I
LIM 1.200 LIH -
MAX MAX HER
WARN 1.150 WARM N =
1 < 1 —I
= VETEE D
WARN 0. 950 WARH -
MIN MIN
LIH O, 900 LIH - RUN
STHRT MULTIFLE HEASUREMENT
SETTINGS E

WELDING COPY | |ﬁ

SINGLEl
LIHITS | COUNTER
RUH
UIEM | PRINTER | LOGGER |
HAm_|
DISTANCE | PASSMORD
PARAM |
PRESSURE/FORCE | GEMERAL | oo |
RN
SETUP CURRENT, UOLTAGE, FILTER, TRIGGER. .
WELDING CHANMEL 1 PROC

coil MEASURE MODE =)
single weld  CURRENT PROFILE

current -trigger TRIGGER SOURCE

5.2 TRIGGER ¢ I-FALL LEVEL LOGGER

0150 HEAS. TIME 0500 DELAY

C CURRENT TYPE
S00kA | CURRENT 50.0U  UOLTAGE
_| SECTOR SIGMAL

LIER

kHz |ﬁ

SINGLE

RUN

HEHLU

PARAH

HHHIEH

LHDO

RUN
224 HIN 9L5e HAR
SET CUT-OFF FREQUENWCY OF FILTER
HELDING CHANMEL 1 PROC

[® FILTER 4.0 kHz |ﬁ

coil HEASURE HODE el

|

single weld CURRENT FROFILE

LOGGER
°C Y o o[t

i

SINGLE

HEHLI

0150
IC CURREMT TYFE
Sk CURREMT 5.0 UOLTAGE

PARAH

UHDO

GHHHE

0024 HIN OAS0 HAR B
SCREEMSHOT OF ACTUAL SCREEM DOME
HELDIHNG CHAMHEL 1 FROG

[W FILTER 4.0 kHz |ﬁ
coil HERSURE HODE o
smcu—:|

single weld CURRENT FROFILE

current -trigger TRIGGER SO0URCE

|

4.0 TRIGGER % I-FALL LEVEL LOGGER

0150 MERS. TIME 0500 DELAY
IC CURRENT TYFE
SOkA CURREMT 0.0 UOLTAGE

_| SECTOR SIGMAL

RUI

HEHLU

FARAH

UHDO

HHH A

0024 MIN 0150 MAK RUH
CHL: 00000444 0014 msec CHZ: Q0000000 0000 msec
2010-08-02
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CURRENT PROFILE

Selection of the welding current profile.
You can select between:

- Single weld (standard) or

- Seam (option).

TRIGGER SOURCE

Measuring is started in the case of a
current trigger by the set current range
end value when the trigger is reached.
Measuring is started in the case of a force
trigger by the set force/pressure range
end value when the trigger is reached.
The trigger is actuated in the event of

O displacement if a signal is active at
“Zero penetration 1 or 2” the hardware
input (X38).

TRIGGER

The value in field TRIGGER determines the
current / the force %-value that must be
input in order to start the measuring
process.

The range can be set between 0 to 100
related to the upper limit of the effective
range.

Recommended setting: 4.0

At inverter < 1.0 %.

I-FALL LEVEL
Specifies the value of falling current in % of
Is to which the on-time tw is counted.

MEAS. TIME

For single weld measurement, you need to
set a bigger value of the welding control
total current time here.

Depending on current source connected,
the total current time can also result from
the total of single pulses and intervals.
Setting range

AC: O to 5000 ms

DC: 0 to 2000 ms

DELAY
Option

CURRENT TYPE

Set type of current of welding current
source here.

DC for direct current sources

AC for alternating current sources

33/82

CHAMHEL 1 FROG

[W FILTER 4.0 kHz |ﬁ
coil HERSURE HODE o

sInGLE |

sinzle weld | CURRENT PROFILE
current-trizzer TRIGGER SOURCE RN

4.0 TRIGGER o I-FALL LEUEL LOGGER
IW HEAS. TIME IW DELAY HEMU |
[DE " CURRENT TYPE PaRAH |
[Booka  CURRENT [Go ou " voLTAGE D0 |
_| SECTOR SIGMAL
[ ooz4 Hm [ ois0 tex RUH

CHL: Q0000444 0014 msec CHZ: 00000000 0000 meec
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CURRENT / VOLTAGE AT L oroe
Set the measuring range end value best I LT o0 khz
suited to your task here. [eoil  HEASURE HODE . |ﬁ
Measuring range end value for current: [Fingle weld  CURRENT PROFILE SINGLE |
2 kA_S_kA_ZO kA—100 kA-500 kA current-trigzer TRIGGER SOURCE RN
Measuring range end value for voltage: [+ Tricoer [ 1-FALL LeveL LoGGER|
0,5Vv-2,5V-10 V-50 V 150 MERS. TIME RO DELAY HEHU |

Ic CURREHT T%PE PaREAM |
SO0kA CURREHT et} UOLTAGE UNDO |
_| SECTOR SIGHAL
24 MIM G150 MAK R
CHi: 00000444 0014 msec CH2: 00000000 0000 msec

Many modern welding current controls offer a current, voltage and power control option.
Proceed as follows (depending on the selected control type) to achieve a correct
measuring range end value:

For constant current control:

Set the next-greatest measuring range end value for the current (which suits the set
current on the welding current source). Enter 50V for the voltage. Conduct a test
measurement (welding operation). Set the measuring range end value for the voltage
subsequently to the next-greatest value (which suits the measured voltage).

For constant voltage control:

Set the next-greatest measuring range end value for the voltage (which suits the set
voltage on the welding current source). Enter 500kA for the current. Conduct a test
measurement (welding operation). Set the measuring range end value for the current
subsequently to the next-greatest value (which suits the measured current).

For constant power control:

Enter 500 kA for the current and 50 V for the voltage as the measuring range end value.
Conduct a test measurement (welding operation). Set both measuring range end values
subsequently to the next-greatest value (which suits the measured current and measured

voltage).

76609409EN-BA-MG3D-V1_6.docx

SECTOR SIGNAL HWELDING CHANNEL 1 PROG
Activation and the input of a MIN and MAX A e [0 ki m
values allows you to determine a time slot [l HEAsURE HoDE e r
in which measuring value monitoring [Sinele ueld | CURRENT PROFILE SINGLE|
should occur. urrent-Lrizger TRIGGER SOURCE Rl I
4.0 TRIGGER @ I-FALL LEVEL LDGGERI
0150 MEAS. TIME 0500 DELAY HEHL I
oc CURREMT TYPE FaRAM I
DOORA CURREMT S oy YOLTAGE UNDO I

[W SECTOR SIGHAL

9150 HAR R

SET START-TIME SPAHM FOR EUAL . /CALCULATION <P
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53 Conducting Measurements with “Shunt”

Principle of shunt measurement with the MG3Digital

The “shunt measurement” operating mode involves the measurement of a voltage drop
relative to a shunt resistance which, in turn, is series connected relative to a welding
position resistance.

Measurement inputs:
U channel 2

shunt voltage (direct)
welding position voltage
not connected

U channel 1

I channel 1

I channel 2 = not connected

Representation:

Shunt current | channel 1 (converted shunt [kA]
voltage)

Welding position voltage U channel 1 [V]

Shunt voltage U channel 2 V]

I channel 2 empty

The shunt resistance value must be set if the correct shunt current is to be obtained.
The device converts the shunt value into the equivalent current.
The lowest measurable shunt voltage is 50mV for a measuring range of 0.5V U channel 2.

Principle connection to a welding unit

U channel 2 = Shunt voltage weld control
U channell = weld spot voltage I
<+« +
Weld Sentry MG3 Digital R Shunt I_,
IITT1T1d
> weld spot
I -

Fig. 12: Schematic connection scheme for special “shunt” operating mode

76609409EN-BA-MG3D-V1_6.docx 35/82 2010-08-02
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Equivalencies of parameters
Differently from normal measure mode ,,coil“ several menu points in measure mode
»shunt* are not active or are otherwise assigned.

Overview:

X = active menu point

- = inactive menu point

Menu item Channel 1 Channel 2 Adjustable values
Filter X welding position X shunt voltage ON/OFF 0.1-25kHz
voltage
Measuring mode X - Coil/Shunt
Current profile - X Point/Seam (Option)
Trigger source - X Current/Force
trigger/
0 penetration
Trigger - X 0-100% of

measuring range end
value

1 fall value

X shunt current X

X shunt voltage

10-95% from peak
value

Measuring time - X 1-2000(DC)/1-
5000(AC)ms
Measuring pause - X 0-2000 ms
Current type - X AC/DC
Current X shunt current - 2kA-500 kA
Voltage X welding position X shunt voltage 0.5V-50 vV

voltage

Sector signal

X welding position
voltage

X shunt voltage

0 measuring time ms

76609409EN-BA-MG3D-V1_6.docx
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54 Changing Over Between Single and Continuous Measurement
Measuring instrument MG3 Digital is in CHi: =3 Cumd _—
continuous measurement mode on system

o
SINGLE |
S | T

CHL: Ipk [kAD CHL: Upk DUl LUGGERl
max o tago | o LM o =T
o s " | Peran |
1.03% 1. B3R s

VAR 0gm0 | RN B
LIH 0,300 LIH - | [FRONTT

START MULTIFLE MERSUREMEMT

start-up.

This is indicated through the green window
lettered RUN.

This means that a measurement is performed
and logged on any valid triggering.

Procedure

Select button SINGLE with the knob/pushbutton
combination and depress button.

Measuring instrument MG3 Digital will change
to the single measurement mode now.

This is indicated through the green window

PROG

RUN I

lettered SINGLE.
CHL: Ipk [kAD CHL: Upk [UI LoceeR |
LIH 1.200 LH )
MAX MAX |

HARN 1.150 WARH -
PARAH I
FR = VLEASE S

WARN ©.950 HARN -
MIH MIN
LIH 0,900 LIH - | [SINGLE

STHRT SINGLE MERSUREMENT

In single measurement mode, the equipment switches to hold after triggering. The
display SINGLE is grayed. Readiness for measurement is only re-enabled after renewed
pressure onto button SINGLE.

When in continuous measurement, readiness for measurement is always maintained.

76609409EN-BA-MG3D-V1_6.docx 37/82 2010-08-02
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55

Configuring Display Window for the Various Types of

Measurement Categories

Representation of the measured values in four, freely configurable display windows

(quadrants).

Every display window can be operated in four different display modes.

76609409EN-BA-MG3D-V1_6.docx

Preparations

Select button MENU with the knob/pushbutton
combination and depress button.

Select button VIEW with the knob/pushbutton
combination and depress button.

Screen VIEW opens, and now you may perform
all necessary settings.

Setting the display window
QUADRANT

Here you select the display window 1...4
(quadrant) to be configured.

CHANNEL

The channel number set determines the
channel that shall be represented in the display
window selected.

Only one measured categories can be selected
per channel and window in each case.

MODE

You determine in this selection field how the
measured categories shall be represented.
Possible types of representation:

numeric

graphic

(using graphic representations, you may select
color of the graphs in addition)

SPC*-Chart

SPC*-Values

SPC: Statistical Process Control

38/82

SETTIHGS EAE
WELDING | COPY | |ﬁ
SINGLE |
LIMITS | COUNTER:
RN
VIEW FRIMTER | LOGGER |
| HATH |
DISTAHCE PASSMORD
PeiRH |
FRESSURECFORCE | GENERAL | [ oo |
RN
COMFIG UIEM OF MAIN PRHEL
UIEM quADRANT [ _|
PROG
1
[ cHANNEL zraphic HOTE - | |ﬁ
WELD TIHE : tw | tw ] SINGLE I
CURREMT : I Irms oL RUM I
VOLTAGE : Ul uems O Ut _|
LOGGER
DTYFES: Pl Wl r_| —I
DISTANCE : 1 szl s3_| _MENU I
PRESSURE : Pl PARAH |
FORCE: F_l 4- | T I

UIEW IM STATUS LIME CHAMMEL 1.2
|weld time [msecl |weld time [mzec]
COMFIG OUADRAMT UIEW FOR MAIM PAMEL

RUN

VIEW QUADRANT Ijj B
CHANHEL [graphiz HoDE - | |ﬁ
WELD TIME: tw L tw ] SINGLE |
CURRENT : 1@ Irms L 2L RUN
VOLTAGE : ull Uems I ut |

DTYFES: P_l | R_l ﬁl
DISTAMCE : ] sz s3 | _HEWU |
PRESSLURE : E PARAH |
FORCE : F_l <_| T |

UIEW IM STATUS LIME CHAMMEL 1/2

weld time [msecl

RUH

|we1d time [mzecl
SET CHAMMEL HUMEER FOR WIEW cFh

VIEW QUADRANT Ijj B
[ cHANNEL zraphic [0S - | |ﬁ
WELD TIME: tw | ww ] SINGLE |
CURRENT : 1@ Irms L 2L RUN |
VOLTAGE : Ul urms | ut |

DTYRES: P_l | R_l ﬁl
DISTANCE : =2l szl s3] _HEWU |
FRESSURE : | FARAN |
FORCE : F_l <_| T |

UIEK IN STATUS LIME CHAMHEL 1.2
weld time [msecl
SET UIEW HODE (P

RUH

|we1d time [mzecl

2010-08-02



Operating Instructions MG3 Digital

LL L
enrs/
PEE® How to ...?
CURRENT, VOLTAGE, DTYPES, DISTANCE,
PRESSURE, FORCE
Select the desired measuring category for the
selected display window here.
DISTANCE (displacement) VIEW werranT 0| pooe
Only during active displacement control and/or 1
part detection (see Section Xxx). [ cHanneL EaERlS HORE F |ﬁ
s1 = Part detection channel 1 WELD TIHE: LU R SINGLE |
s2 = Cutoff value channel 1 CURRENT e R |
s3 = Sinking depth value channel 1 WELLIGIEE UEE e B e—
s4 = Part detection channel 2 DTVRES: LWl R —
s5 = Cutoff value channel 2 2;2’;'1‘2; S:j =m = —
s6 = Sinking depth value channel 2 FORCE: : o <_| —
VIEW IM STATUS LIME CGHAMMEL 1.2 _Il—
|weld time [msecd |ueld time [msecd RUR
UIEW SWITCH-OFF DISTAMCE <P
Button <-
This button lets you reach the next configurable
display window.
5.6 Displacement Measuring (digital or analog)

Preparations

*  Connect the displacement measuring
system as described in section 3.1.5.

* Select button MENU with the
knob/pushbutton combination and depress
button.

* Select button DISTANCE with the
knob/pushbutton combination and depress
button.

. Screen DISTANCE opens, and now you may
perform all necessary settings.

Configuring displacement measurement
CHANNEL

Select the channel, which the displacement
measuring system is connected to.

ON/OFF
Enables/disables displacement measuring.

PART

When button ON/OFF is enabled, parts
detection is enabled (see also X38 outputs)
(see also outputs X38).

MIN/MAX
Value for minimum/maximum displacement
specifications for monitoring automatic part
detection.
Monitoring is active if both values are zero.

76609409EN-BA-MG3D-V1_6.docx 39/82

SETTIHGS PROG
WELTING | COPY | |ﬁ
SINGLE |
LINITS | COUNTER —
VIEH | PRINTER | | Losser|
HAm_|
PassuoRD |
Perer |
PRESSURE/FORCE | BENERAL | oo |

RUN

COMFIG DISTAMCE -HEASUREMENT AND LIMITS

DISTANCE CHARKEL 1 | PART.. | e
ONAOFF [W
63
SEMSOR digital |:1. umA+32 mmn
SINGLE
WELD TO OHA0FF [W
20 pm Y I
DISPLACEMENT oneoFF W LOSEER

MIM WARN oom MN[0 m
M LARH o m o e 1000 um | PARAH

0.0 [pml UMDO

JdH:

MERSURE MODE aksolute
COOL-DOWH  TIME Q000020 msec

GO TO COMFIGURATION HMEHL
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MEASURE MODE

You determine the operating mode through this
input field. You can select between absolute
(standard) and reference.

In operating mode absolute, the distance
(path) is measured that the welding head has
actually covered.

In operating mode reference, the distance
between both electrodes is determined.

Note

This is only for parts detection.

REFERENCE MEASURING

Enabling button START will start reference
measuring.

If reference measuring is concluded, you need
to disable the button again. Now the
determined reference value displays to the
right, beside the button.

DISTANCE CHANNEL 1 | PART.. | proc
ON/OFF [ w3
SEMSOR digital |:1. umA+32 mmn r
HELD TO OH0FF [W e
20 pm ﬂl
DISPLACEMENT ON/OFF [W LDGGER'
MINWARN [ @ om MM [ 0 m m
bar WaRN [ o pm o aR 1600 um  PARAH |
0.0 [pml UKDO |
HEASURE HMODE [Fosotut="
COOL-DOMH TIME [ooo00z0 msec U
GO TO COMFIGURATION HEMU

Caution

To avoid damage to electrodes and welding installation, you need to perform a reference

run:
o prior to first measurement
* after any change on the electrodes

* after any change on the welding head

76609409EN-BA-MG3D-V1_6.docx

Right above you can toggle between PART... and
FINBAL..

WELD TO

When button ON/OFF is enabled, the welding
current is switched off as soon as the welding
head has reached the displacement preset in
the adjacent input field.

FINAL

When button ON/OFF is enabled, the sinking
path (=displacement) is measured.

The input fields MIN/MAX pre-select the
minimum or maximum sinking depth for
monitoring.

If both values are zero, the monitoring is
deactivated.

The input fields MIN WARN/MAX WARN force
the minimum or maximum warning values for
monitoring.

The monitoring is deactivated with both
values 0.

SENSOR

Here you determine the signal form
(digital/analog) and resolution of the
displacement measuring system connected.
The maximum measurable stroke is specified
additionally in the case of the digital
displacement sensor.

40/82

DISTANCE CHARKEL 1 | PART.. | e
ONAOFF [W E
SEMSOR digital |:1. umA+32 mmn
WELD TO OHA0FF [a il
2 UM
DISPLACEMENT oneoFF W LOSEER
MNWARN [ o oum HIN [0 um m
bak WaRN [ o pm AR 1000 um | PARAH |
0.0 [pml UMDO |
HEASURE HODE [aosotute
COOL-DOMN TIME [0000020 meec U
GO TO COMFIGURATION MENU

DISTAHCE CHANNEL 1 | DISPLACEMENT..| ppoe
ONAOFF [W
@
SEMSOR digital |:1. A E32 mm
SINGLE |
RUM
PART RECOGHITION on-oFF W LOGEER
MIN O um

9.9 [pmd UMDO

ahsolute
RUH

0.0 [pml

LD
MR SOO0 oM PARAM I
o |

HEASURE HODE
REFERENCE MEASURING _|
GO TO COMFIGURATION MEHU
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5.7 Measuring Pressure or Force
Preparations
The WKT card also allows measuring pressures
or forces as option.
*  Switch off measuring instrument
MG3 Digital.
*  Attach the sensors to the welding
installation.
* Connect the pressure or force sensors to
the adapter.
* Connect the adapter to socket X31 on the
rear side of the equipment.
*  Switch on again measuring instrument
MG3 Digital.
. Select button MENU with the
knob/pushbutton combination and depress
button.
*  Select button PRESSURE/FORCE with the SETTINGS PROG

76609409EN-BA-MG3D-V1_6.docx

knob/pushbutton combination and depress
button.

* Screen PRESSURE/FORCE opens, and now
you may perform all necessary settings.

Configuring pressure/force measurement
ON/OFF

Enables/disables pressure or force
measurement. Both buttons are software-
latched against each other so that only one
quantity can be measured.

MIN/MAX

Values for the minimum/maximum permissible
pressure or force.

If both values are zero, the monitoring is
deactivated.

SENSOR TYPE

Pressure sensor

Pressure sensors with a linear curve should be
used. The no-load measured value for the
sensor is entered in the OFFSET field. Input in
the SENSOR RESOLUTION field is realized in
bar/V or psi/V.

The maximum possible resolution is 10 bar/V.
Force sensor

Force sensors with a linear curve should be
used. The no-load measured value for the
sensor is entered in the OFFSET field. Input in
the SENSOR RESOLUTION field is realized in
N/V or lbs/V.

The maximum possible resolution is 1000 N/V.
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WELDING

| CopY

Mz

LIMITS |

COUNTER:

SINGLE

i

RUH

UIEK

| FRINTER

| LOGGER

DISTAMHCE

| PASSHORD

MAIH

COMFIG PRESSURE-FORCE-MEASUREMENT AMD LIMITS

GEMERAL

FARAM

iz

| | uemo

RUH

CHANHEL 1 e
PRESSURE OMAOFF | HIN .00 har |ﬁ
i 6,00 har
SEMSOR RESOLUTION [ 10,000 karAU ﬂl
0.00 [barl
LoscER |
FORCE ON/OFF [ HIN[ 9.9 kN HEMU |
[ 0.00 kN "
SEMSOR RESOLUTION [ 1006.0 HAY —I
UNDO |
©.000 [kH1
RUH
START MULTIFLE MEASUREHENWT
CHANMEL 1 PROC
PRESSURE ONAOFF | HIH G.00 har Iﬁ
HAE 6,00 har
SEMSOR RESOLUTION [ 10,000 karsu %I
0.00 [barl m
LUGGERl
FORCE ONAOFF [0 HIN ©.00 kN T |
HAR ©.00 kN CaREn |
SEMSOR RESOLUTION [ 1000.0 HAY
UNDO |
©.000 [kH1

START MULTIFLE HEASUREHMEMT

RUH
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CALIBRATION:
Pressure/Force values are continuously transmitted for display if the CALIBRATION button
is activated. Proceed as follows for two-point calibration:
. Resolution setting = 1 and offset = 0 (direct display of sensor output voltage) and
activation of calibration
. Record 2 measuring points with 2 calibrated reference densities, note reference
density and sensor voltage
®  Calculate resolution and offset with following formula:
Resolution = (F2-F1)/(U2-U1)
Offset = F1-(resolution - Ul)
* Set resolution and offset and deactivate calibration again:
U1,2 ...sensor voltage 1 and 2, F1,2 force value of reference densities (g =
9.81m/s2)
5.8 Determining Limit Values

Preparations

. Select button MENU with the
knob/pushbutton combination and depress
button.

*  Select button LIMITS with the
knob/pushbutton combination and depress
button.

* Screen LIMITS opens, and now you may
perform all necessary settings.

Notes

*  You can determine maximum two values to
be monitored per channel.

* Evaluation of the limit values after each
measurement.
The evaluation result is:
- displayed by the LEDs on the
equipment front page,
- logged, and
- made available by the digital output at
the equipment rear side.

®* The evaluation result is formed by a logical
OR link if both channels are monitored and
the measurement occurs simultaneously.

Defining limits

MAX LIM, MAX WARN, MIN WARN,

MIN LIM

Here you determine the limits for the minimum
or maximum warning and limit value.

Limit value monitoring is deactivated if the min.
and max. limit are set at zero. The same
applies to warning limits.
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SETTIHGS

WELDING

| copy

FROG

W

LIMITS

VIEW

| FRINTER

COUNTER |
RUN |

SINGLE |

| Locser |

DISTAMCE

| PASSHORD

HAIH |

PRESSURE/FORCE

| GENERAL

FARAH |

| | unmo |

SETUF PREMARMIMG AMD COMTROL LIMITS

RUH

LIMITS CHANNEL 1 | ENVELOPE. | ppoe
WELD TIME: tw _| |ﬁ
CLRRENT : Ipk W Irms _| ol
UOLTAGE : Upk W Urms _| Ut | | SINGLE
DTYPES: Bl | W R_| RUN
Ipk Upk LDGGERl
1.07 kAl 1.783 V1 TETT |
[120 Hex L 2.000 HAR LIH
PARAH |
145 HAR WARH 1500 HAR WARN
UHDO |
095 MIN MARH 1. B00 HIM MARH
0.0 MIM LIM 1400 HIM LIM RN
HOHITORE CHARGE (P
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5.9 Generating Reference Waveforms and Envelope Waveforms
A reference waveform is the mean waveform derived from n trial welding operations.

Preparations

*  Select button MENU with the
knob/pushbutton combination and depress
button.

*  Select button LIMITS with the
knob/pushbutton combination and depress
button.

. Screen LIMITS opens.

*  Select button ENVELOPE with the
knob/pushbutton combination and depress
button.

* Screen MONITORING ENVELOPE
WAVEFORMS opens, and now you can:

. generate a reference waveform and an
envelope waveform by yourself, or

. load an envelope waveform.

Generating a reference waveform

. Select button REFERENCE WAVEFORM with
the knob/pushbutton combination and
depress button.
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SETTINGS s
WELDING | copY | |ﬁ

SINGLEl
LIMITS COUNTER
ENCTEN | cum | T

VIEW | PRINTER | Loscer |

TISTANCE | PASSHORD | ﬂl
PaRat |

PRESSURE/FORCE | GENERAL | [ oo |

RUN

SETUF PREWARNING AHD COMTROL LIMITS

LIMITS CHAMNEL 1 e
WELD TIME: tu _| |ﬁ
CLURRENT : Iek W Irms _| o_l
VOLTAGE : Upk [ uems | wp | SINGLE
DTYPES: Pl W R_| RN
Ipk Upk LDGGERl
1.905 [kAl 1.837 V1 TET |
[1z0 mex Lm 2.000 MAX LIM —
[L15 HAK WARN 1,800 HAX WARH —I

UNDD
.95 HIN WARH 1.600 HMIM WARH

©.90 HIN LIM 406 HIN LIM G

COMFIGURE MOMITORIMG EHWUELOFE CURUE

i3

MOHITORING EHUELOFE MWAUFORMS

PROG
CHAMNEL 4 |  LIMITS. | Iﬁ

SETUP REFERENCE WAUEFORH.. SINGLEl
ENUELOPE WAUEFORH.. RUN

LOGGER

ElEEE

PARAH
LOAD | LOAD | LIHITS
COMPARE | COMPARE |
_l on/oFF _l oneoFF [ RuN
GO TO COWFIGURATION HENU
MONITORING EHVELOPE WAUFORMS TR
CHAMNEL 4 |  LIMITS. | Iﬁ
SETUP REFERENCE WAUEFORH.. SINGLEl
ENVELOPE WAUEFORH.. RUN
LUGGERl
_ _ HERU |
PARAH |
LOAD | LOAD | LIHITS |
COMPARE | COMPARE |
_l on/oFF _l oneoFF [ RuN
RECORD REFERENCE WAVEFORHS
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Screen REFERENCE WAVEFORM opens, and now REFERENCE WAVEFORM CH1: I [kAl, 53 [pr  pooc
n gener reference waveform. =
)F:ELI\II can generate a reference wavefo ;""‘n&""‘ﬁa\"'! |ﬁ
Assigns a color to a quantity. ‘ SeLE |
RUN |

NO LDGGERl
States the number of measurements (1...99) HENU |
out of which the arithmetic mean shall be I | Paran |
derived. SE - oo =

PEM H:II—‘I HO 01 RECORD [W MI
RECORD ACCEFT ALL || T 002 ref | R

. APPLY ACTUAL MEASURED WAUEFORM

As soon as a measurement has been carried
out, it can be used for taking of the mean by
depressing button ACCEPT. Now value NO is
decreased by 1 automatically. Repeat this
process until all measurements were
performed.
ACCEPT ALL

Enabling the ACCEPT ALL button draws on
every triggered waveform to form the mean
value until the value NO is zero.

1_001.ref

File designation for the reference waveform
generated. Reference waveforms have the file
extension *.REF.

The reference waveform is automatically stored on the compact flash card when all

measurements were performed.
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An envelope waveform is formed from a reference waveform and is used for the

additional monitoring of a weld variable.
Generating an envelope waveform

. Select button ENVELOPE WAVEFORM with
the knob/pushbutton combination and
depress button.

. Screen ENVELOPE WAVEFORM opens.
A reference waveform previously generated

is shown in the dialogue field. You can then
continue directly with INTERVALL.
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MOHITORING EHUELOFE MWAUFORMS PROG

CHAMNEL 4 |  LIMITS. | Iﬁ

SETUP REFERENCE MWAUEFORH.. SINGLEl
ENVELOPE WAUEFORH.. RUN
LUGGERl
~ ~ HERU |
PARAH |
LOAD | LOAD | T |
COMPARE | COMPARE |
_l on/oFF _l oneoFF [ RuN

SET EMUELOFE MWALEFORMS

FROG

T

SINGLE

EHVELOPE WAVEFORM CHi: - [-1
100

i

RUH

LOGGER

HEHU

PARAH

1 ]
100

)
0

£0 =
EHU WF
SELECT IHNTERLAL 0.0 0.0
RUH
SALE OFFSET L) 0.

)
o 40

LA

EACK TO LIMITS COMFIGURATION
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*  Select button SELECT with the (CHUELOPE WAUEFORM CH1: - -1 PROC
knob/pushbutton combination and depress |ﬁ
button. =

ED

e LOGGER |

] |
° ENY WF |
SELECT INTERUAL ) G0

SAUE OFFSET LR 0.0 RUH
LOATD REFERENCE WAUEFORM
* Screen ENVELOPE WAVEFORMS opens, and | = PROG
now you can: ' o . |ﬁ
- open and edit an existing envelope T 0oL REF —
waveform (*.ENV), or o §3_001 .REF _I
RUH

- open a reference waveform (*.REF)
and determine the envelope waveform

by yourself. HENU |
PARAM |
EHU NFl
SELECT ,7 0.0
— |T_00d ENU RO
SALE TFFSE D L]
SCREEMSHOT OF ACTUAL SCREEM DOHE
° Open ﬁle, e_g_ ‘I-ENUELIJPE HWAVEFORM CHi: I [kAd <I_001.1 PROC
I_OO01.REF

d Screen ENVELOPE WAVEFORM opens, and
now you can generate an envelope

RUH
waveform with the reference waveform |
loaded. |

0 ! 4'0 SIO 0 100 12'0 1.-"0 |
INTERUAL G0 1400
SAUE OFFSET GO0 Q.00 RUH
LOAD REFEREMCE WAUEFORHM
. Select button INTERVAL with the [EHUELOPE HAUEFORM CH1: I kAl <I_001.1 ppgg
knob/pushbutton combination and depress |ﬁ
button.

SIMGLE

. You will now see a white vertical line that
you can move by rotating the
knob/pushbutton combination.

(i

LOGGER

HEHLU

FARAH

) ) ) ] |
a 40 £0 =0 100 1z0 140

SELECT INTERLAL 0.0 1406
SAUE OFFSET oL 00 Q.00

DEFIME EMWUELOFE CURLE TIME IMTERUAL

EHU WF

FIHHEHRS

RUH

*  Select the position at which the monitoring [EHUELOPE HAUEFORM CH1: I kAl <I_001.1 ppgg
interval or time slot should commence and

press the button.
SIMGLE

. You will now see a second white vertical
line that you can move by rotating the
knob/pushbutton combination.

LOGGER
HEHU
. Pressing the button again allows you to

determine the time slot at which the o Y

envelope waveform should end. SELECT 00| 140.0
SAUE OFFSET .00 .00

SCREEMSHOT OF ACTUAL SCREEM DOME

FARAH

EHU WF

TR

RUH
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Select the left input field with the
knob/pushbutton combination and depress
button.

Screen OFFSET- opens, and you can
determine the lower limit value for the
envelope waveform in the input field.

Exit screen OFFSET- with OK.

Select the right input field with the
knob/pushbutton combination and depress
button.

Screen OFFSET+ opens, and you can
determine the upper limit value for the
envelope waveform in the input field.

Exit screen OFFSET+ with OK.

Now the envelope waveform is finally
configured, and can be saved now or be
changed once again.

Select button SAVE with the
knob/pushbutton combination again and
depress button.

Screen INPUT WAVEFORM NO. opens.

Now enter a number for the envelope
waveform in the input field. If this file
number has been assigned already you will
be asked whether you want to overwrite it.
If this is not the case, then enter a new
number in the input field.

Exit screen INPUT WAVEFORM NO. with
OK.

The ENV WF button is used to return to the
envelope waveform monitoring menu.
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EHUVELOFPE WAUVEFORM CH1i:
1E

I CkAd (I_0041.1

OFFSET -

-ARARA. SO

) ) )
a 40 £0 =0 100 1z0 140

SELECT INTERUAL To.0 95.6
SAUE OFFSET oL 00 Q.00

ADJUST MEGATIVE OFFSET FOR HMONWITORIMG

FROG

pa

SINGLE

i

RUH

LOGGER

HEHLU

FARAH

EHU WF

LIHHA

RUH

EHVELOPE HAYEFORM CHi: I CkaAl <I_o¢1.1
15

ARAAA. 30

I i I ] ] |
o £ =0 100 1z0 140

SELECT INTERUAL Fo.0 95.6
SAUE OFFSET -0 .50 000

ADJUST POSITIVE OFFSET FOR HMOMITORIMG

PROG

o

SINGLE

]

HQE

HEHLI

PARAH
EHU KF

RUN

EIHH

I [kAl (D_004.1

EHVELOFE WAVEFORM CHi:
20

) ] ] 1
20 100 120 140

SELECT INTERWAL 0.0 95.6
BEZE  oFrsET -0.50 EED

SHYE REFEREMCE WAVEFORM

PROG

SINGLE

LOGGER

HEHU

FARAM

EHU WF

TS

RUN

EHUELOPE WAVEFORM CHi: I [CkAl <I_001.1
2.0

INPUT WAVEFORM HO.

{55V oK | ESC
] | ] ] | ] )
0 40 &0 0 100 120 140
SELECT INTERUAL Too 5.6
SELE OFFSET N FED

SAHUE REFEREMCE WAUEFORM

PROG
o
SIMGLE
{i]
LOGGER
HEHU
PARAM
EHY HWF

RUH

FIHHEHRH

I [kAd (I_002.1

EHUELOFE WAVEFORM CHi:
20

FPROG

SINGLE

[ TIE

LOGGER:
MENU
PARAH
1 ! 1 1
&0 0 100 120 140 PTES
SELECT INTERUAL Fo.b 5.6
RUN
SRUE OFFSET -0, 50 .30
BACK TO LIMITS COMFIGURATION
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Loading an envelope waveform

* Select button LOAD with the
knob/pushbutton combination and depress
button.

. Screen SELECT WAVEFORM opens.

. From the files list, select an envelope
waveform.

. Exit screen SELECT WAVEFORM with OK.

* The envelope waveform selected is loaded
now.

Remark:

An inquiry is generated as to whether you wish
to load the envelope waveform last processed if
no CompactFlash card is plugged in. Simply
acknowledge with OK if you wish to do this.

ON/OFF

Envelope waveform monitoring is activated by
pressing the button.

2" envelope waveform

A maximum of two envelope waveforms can be
loaded. These independently monitor a signal
sequence.

You can return to the limit value setting with
the LIMITS... or
LIMITS button.

Comparison of measuring waveforms and
envelope waveforms.

COMPARISON

Press the COMPARE button to compare the
loaded envelope waveform with the currently
measured waveform.
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MOHITORING EHUELOFE MWAUFORMS PROG

LIMITS.. | Iﬁ

CHANKEL 1 |

SETUP REFERENCE WAVEFORH.. | SINGLE |
EHUELOFE WAVEFORM... RUH

LOGGER |

PaRAH |

Low o |

COMPARE | COMPARE |
_l on/oFF _l oneoFF [ RuN
SELECT MEW EMEULOFE WAUVEFORH

MOHITORING EHVELOFE MWAVFODRMS PROG

R
53_002 ENU
SETUP Saseoz o B pRf. | SINGLE |
1_002 ENU RH.. RUN |
EsC LDGGERl
- % | HENU |
PaRAH |
LoAD 4

_LOAD ¥ LIMITS
COWFRRE  ————— s |

| oW/oFF B

SELECT MEW EMEULOPE WAUEFORH

MONITORING EHUELOPE WAUFORMS TS
CHANMEL 1 | _ LIMITS. | |ﬁ

SETUP REFERENCE WAUEFORH.. smcLE'
ENUELOPE WAUEFORH.. RUN

LDGGERl

o - HENU |

1_002 . ENU 53_002 . ENU PARAM |

LOAD | LOAD | s |

COMPARE | COHPARE |
[¥ ON/OFF ON/OFF [ RUN
MOMITORING ACTUAL ENUELOPE WAUEFORH ON/OFF

MONITORING ENVELOPE MWAUFORMS TS

CHANMEL 1 |  LIMITS.. | |ﬁ

SETUP REFERENCE WAUEFORM.. SINGLEl

EMVELOPE WAUEFORM.. RUN
LUGGERl
I _ HERU |
I_o0d . ENU PARA |
LOAD LOAD | T |

ARl COMPARE |
W OH/OFF _l oheoFF [ RuN
COMPARE ENUELORE WAUEFORM-ACTUAL WAUEFORHM
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A envelope waveform can now be selected in
the selection field next to ENVELOPE
WAVEFORM if you have loaded at least two.

AUTOSCALE

The image mode is determined with the button.
Scaling is automatically selected if the button is
pressed which generates the best image of the
current envelope waveform.

The ZOOM enlargement mode is activated if the
button is not pressed. The line is activated.

Note

Press AUTOSCALE and the selected
measurement variable is automatically and
optimally adapted to suit the diagram.

This function can also be utilized to achieve a
clear representation again.
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CH1:

I CURRENHT [kAl

) ) ) ] ] |
1z0

o z0 40 &0 0 100 140
ENUELOPE : AUTOSCALE _|
ZOOH:  YHAR | YHIN | v<=> | HAK | SHIN | 8>

SELECT EHUELOFE MAUEFORM

FROG

pa

SINGLE

i

RUH

LOGGER

HEHLU

FARAH

EHU WF

LIHHA

RUH

CHi:
20

I CURREHT [knAl

]
1z0 140

EHUELOPE : CH1:I AUTOSCALE
Z00H: THAR [ WYHIM | Y=k | HHAK | BHIM | RHdE

AUTOMATICAL SCALIMG OHAO0FF

]
£ 100

FPROG

B

SIMGLE

i

RUN

LOGGER

HEHU

FPRRAH

EHL WF

EIHHA

RUH

CH1:
2.0

I CURRENHT [kAl

) ) ) ] I
140

]
1z0

0 20 40 £0 20 100
EMUELOFE : CH1:I auUTOSCALE W
Z00K: YHAR | YHMIM | ¥<=3 | BMAK [ BHIM | 8->

SCREEMSHOT OF ACTUAL SCREEM DOME

PROG
T
SIMGLE
RUH
LOGGER
HEHU
PARAM

EHL WF

[IHEEHES

RUH
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Enlarging menu (Zoom) iz © CURRENT fkfd (A
B4
YMAX / YMIN soLe |
Press YMAX or YMIN to determine the upper or ’ = |
lower scale value for the envelope waveform
selected in the PEN field. 200662.0)% o [ esc]| Loceex]
MEHLI I
FPARAH I
1 ] ] 1 1 1 1
20 40 &0 =0 100 120 140 ERL NFI
EHUELOFE : CH1:1 AuUTOSCALE _|
Z00H : YHAR | YHIM | = HHARE | HHIM | H{=> UK
CHi: 0OOOOO0Z2 0016 msec CHE: 00000000 Q000 msec
XMAX / XMIN CHi: I CURREHT [knadl PROC
Press XMAX or XMIN to determine the upper or :
lower scale value of the X-axis for all illustrated |ﬁ

measurement variables. SINGLE
RUH

LOGGER
HEHU

PARAH

I
140

EHL WF
EMUELOFE : CH1:I AUTOSCALE _|

Z00K: YHAR | YHMIM | ¥<=3 | BMAK [ BHIM | 8->

CHi: 00000002 0016 msec CH2: Q0000000 0000 msec

[IHEEHES

Y<-> / X<->

CHi: I CURREHT [kAl PROG
A range can be determined with Y<-> and X<- =0
= which will subsequently be enlarged. |ﬁ

SINCLE

£

RUH

LOGGER
A white line appears if Y<-= or X<-> is
selected. Turn the knob/button to offset the
line. Press the button to set the limit.

HEHU

FARRAM

] ] [
£ 100 1z0 140

ENVELOFE : CH1:1 AUTOSCALE _|

ZooW: Ak | vHIN R KHAK | HMIN | <=

A second white line appears simultaneously = T RS e
which initially lies on top of the first line. Turn
the knob/button again until the second line has

EHU KWF

RUH

[IHHH

reached the limit. Press the button and the fis 1 CURRENT fkAl (AN
diagram is illustrated in an enlarged version. |ﬁ

SINGLE

LOGGER
HEHU

FRRAM

1 1 1 1 1 1
20 40 20 100 iZ0 140 ENY WF

EHUELOPE : CH1:I aUToSCALE |

zooH: v | vt | EREEE s | HHIN | <=2

SCREEMSHOT OF ACTUAL SCREEM DOME

EIHEEHES

RUN

Selecting the display window or ENV WF e T ETEEET DT PROG
(ENVELOPE WAVEFORM) button enables you to  |*7
return to the envelope waveform monitoring |ﬁ

menu. SINGLE

i

RUH
LOGGER
HEHLU

FRRAM

1 1 1
o z0 40 20 100 120 140 ENY WF

EHUELOPE : CHL:T AUTOSCALE _|
zooH: v | vt | EREEE s | HHIN | <=2

SET HAKIMUM RAHMGE "K"-ARIS

RUN

LIHHA
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Copying, saving and loading Programs and Parameters

Copying Programs and Parameters

Select button MENU with the knob/pushbutton
combination and depress button.

Select button COPY with the knob/pushbutton
combination and depress button.

Screen COPY PROGRAMS opens, and now you
may perform all necessary settings.

Enter number of source program into input field
SOURCE.

In the input field DESTINATION, enter the
number of the first target program and the
number of the last target program, which the
source program and all parameters shall be
copied to.

Finally depress button COPY. This will initiate
the copy process.

Copying a channel

Select the channel to which others are to be
copied with the knob/button.

Press the selected button 1 2 2 or 2 2 1. This
triggers the program parameter copying
procedure within the current program.
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SETTIHGS FROG

ane | pECCE
SINGLEl

LIMITS |
RUM

COUNTER |

UIEM | PRINTER | |Locser |

MAIH

DISTANCE | PASSHORD |

iz

FARAM

FRESSURE.FORCE I GEMERAL I UNDO

RUH

COPY, LOAD OR SAUE PROGRAMS

COPY FROGRAMS

FROG
SOURCE Iﬁ
[o SIHGLE |
DESTIMATION RN
= LOGGER:

|

save el | Loep el |

COPY CHAHHELS

HEHLU

FARAH

UHDO

e

122 | 21 |

RUH

FERFORM FROGRAM-COPY

COPY FROGRAMS

FROG
SOURCE Iﬁ
[o SIHGLE |
DESTIMATION RN
= LOGGER:

|

COPY | sevear | coame | weww

COPY CHAHHELS FARAH

UHDO

e

RUH

FERFORM CHAMMEL -COPY (FROG
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Saving all programs and parameters

¢  Select button SAVE ALL with the
knob/pushbutton combination and depress

button.

. Screen INPUT FILE NO. opens.

. Enter a file number into the input field.

. Finally depress button OK. This will initiate
the saving process.

Parameter data have the file extension *.PAR.

Loading all programs and parameters

Select button SELECT ALL with the

knob/pushbutton combination and depress

button.

Screen SELECT FILE opens.

Select a file from the files list.
Finally depress button OK. This will initiate the
loading process.

76609409EN-BA-MG3D-V1_6.docx
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COPY PROGRAMS

PROG
SOURCE |ﬁ
o4

SIMGLE

DESTIMATION

[2 70 fis LOGGER
COPY | LOAD ALL | MENL

elEfefi[e

COPY CHAHHELS PARAH
102 | 21 | LD
RUN
SAVE ALL PARAMETERS ¢PROG 1. .99 AMD GLOBALS)
COPY PROGRAMS PROC
SOURCE |ﬁ
W SINGLE |
1z TO
COPY HEHU
COPY CHAHHELS PARAH |
122 | 21 | ”ND°|
RUH
SAVE ALL PARAMETERS (PROG 1. .99 AMD GLOBALS)
COPY PROGRAMS PROG
SOURCE |ﬁ
W SINGLE

DESTIMATION Ll

[z [5 LOGGER
CORY | seve e | ETEIERE MENU

e e i [e

COPY CHANNELS PARAH
102 | 21 | WD
RUN

LOAD ALL PARAHETERS (PROG 1..99 AND GLOBALS)
COPY PROGRAMS TR
SOURCE SELECT FILE Iﬁ

[os

SINGLE

DESTINATION 1"

|E To E ESC ﬂl
COPY ﬂl LI vy |

COPY CHANHEI PARAH

EE

Y U0

PAR_OO0 . PAR

RUN

CHL: 00001183 0017 msec CHZ: 00000000 0000 miec
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Counting Measurements
Notes

* On this screen, you can determine the
welding numbering system for channel 1
and 2.

* The signal at the digital output on the rear
of the device becomes available when the
set pre-warning value is reached.

* The signal at the digital output on the rear
of the device becomes available when the
end value (numerical direction +) or zero
(numerical direction -) is reached.

Procedure

* Select button MENU with the
knob/pushbutton combination and depress
button.

. Select button COUNTER with the

knob/pushbutton combination and depress
button.

. Screen COUNTER opens, and now you may
perform all necessary settings.

ON/OFF
Enables/disables the counter for the respective
channel

MODE

Indicates counting direction.
Plus (+) counts forward
Minus (-) counts backward

END VALUE
Last counter value of plus counter

START VALUE
First counter value of minus counter

PREWARN
Pre-warning value of active counter

RESET
Depressing button RESET resets the counter.
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SETTINGS PROC

CoPY | |ﬁ

SIMGLE |
COUMTER
RUN

Loceer |

LELTTNG |

LIMITS |

UIEW |

PRINTER |

MATH

DISTANCE I PASSHORD

PARAM

iz

PRESSURE/FORCE | BENERAL | |

RUH

SETUP LELD COUWTER

COUHTER CHANNEL 1 TR
[W OMOFF HODE [+ B4
SINGLEl
ACTUAL 00001344
RUN |
. _ LDGGERl
00002000 END UALUE  [Goooioon START UALUE  HEWU |
00000500 PREWARH CO00DEDD PREWARN PARAM |
RESET | toa
RUN
CHL: 00001344 0016 msec CHZ: 0000000 0000 msec

COUNTER CHANMEL 1 S
[W OM/OFF HODE [+ B4
SIHGLEl
ACTUAL 00001344 |
REUH
. ~ LDGGERl
DODOZ000 END UALUE  [00001000 STeRT UsLUE  HENU |
GOOOOR00 PRENARN QOOOOS00 PREWARM PARAM |
Reser | |
RUN
CHi: 00001344 0016 msec CHZ: 00000000 QOO0 msec
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5.12 Viewing and Saving Measuring Waveforms
Procedure CH1: =32 Cuml
PROG
* Select a quadrant with the knob/button |ﬁ

which is configured for the graphic display

and press the button. e

i

RUN

LOGGER
CHL: Ipk [kl _I
max M 1.200 HENUl
WARM  1.150 CarEn
] DBC —I
L - nNnL‘r’Sl
wny  VERH 0950
LIH O, 900 SINGLE

SHOW DETAILS FOR GRAFHICAL VIEW

*  The quadrant opens into a full image. IHi: T CURREHT [kal PROG

At |ﬁ
10 r ‘:'u,ﬁhw SINGLE

lliFi“'I‘\”pﬁ

i

RUH
0.E

LOGGER
HEHU
PARAH
2'0 4'0 SIO 8'0 l.OIO 12'0 1.!40 HAIN

I kAl = 53 [S00um] H[100HseS] = F [kH]
o ren: [H:fr AuUTOSCALE M ¢
AUTOMATICAL SCALING ON/OFF

AlefE e 8

SINGLE

AUTOSCALE

The image mode is determined with the button.
Scaling is automatically selected if the button is
pressed which generates the best image of the
current quadrant measurement variable.

This primary measurement variable is
illustrated in the heading

The viewing, enlarging and memory menu e T ETEEET DT PROC
is activated if the button is not pressed. The 5
double arrow next to the button is activated. |ﬁ

SINGLE

i

Note

Press AUTO SCALING and the selected
measurement variable is automatically and
optimally adapted to suit the diagram.

This function can also be utilized to achieve a
clear representation again. d 4o o e ado o sk _MANM

I [kAl = 52 [E00um] M H00ksec] = F [LH]

o pen: [T auToscaLe | y| |5

SCREEMSHOT OF ACTUAL SCREEM DOME

RUH

0.E

LOGGER
HEHL

PARAH

HefE e [E

DOUBLE ARROW CHi: I CURRENT [kal PROG
Select the double arrow pointing downwards 5

with the knob/button and press the button. |ﬁ

The double arrow pointing downwards enables = SINGLE
you to move one level down to the enlarging RUN

0.E

menu.

The CURSOR menu is accessed by pressing the
double arrow again, and the SAVE menu is
accessed by pressing it again.

LOGGER
HEHL
PARAH

) ) ] |
20 40 £0 =0 100 1z0 140

I kAl = Una F [kH] = 53 [E00uml
B B ) G R I e G o | | R

CHi: 00000002 0016 msec CH2: Q0000000 0000 msec

MATH

il
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The double arrow pointing upwards is located
on the left-hand side and can be used to reach
the first level again in which you can allocate
the graph individual colors with the PEN
selection field.

PEN

The colors green, red, blue and brown can be
selected in the field next to PEN.

The selected pen color can be allocated a
physical dimension in the adjacent selection
field.

Enter a “ — “ here if you do not desire an
enlarged representation.

The last variable entered becomes the primary
measurement variable to which the Y-axis
scaling relates.

The primary variable can be recognized by the
fact that it is shown in the heading and
illustrated in blue in the legend.

Enlarging menu (Zoom)

YMAX / YMIN

Press YMAX or YMIN to determine the upper or
lower Y-axis scale value for the primary
measurement variable selected in the PEN
field.

XMAX / XMIN

Press XMAX or XMIN to determine the upper or
lower scale value of the X-axis for all illustrated
measurement variables.

Y<-> / X<->

A range can be determined with Y<-> and
X<-= which will subsequently be enlarged.
A white line appears if Y<-=> or X<-> is
selected. Turn the knob/button to offset the
line. Press the button to set the limit.

54/82

: I CURRENHT [kAl

0

) ) i 1 ] ]
20 40 &0 &0 100 120

1ho  HAIN I

I kAl = U F kNI = 52 [E00uM]

- [ S T N e

CH1: QOO0O000Z 0016 msec CHEZ: 00000000 0000 msec

-0
) ) I
20 40 £D =0 100 1z0 ko] HATH

CH1i:
15

I CURREHT [kAl

og

I kAl =

| pen: [

ASSIGH QUANTITY TO FEH

F [kH] = 53 [5004md

AUTOSCALE _| ¥

CHi:
15

I CURREHT [kaAl

FARAM

2'0 4'0 6'0 8'0 10'0 12'0 1"10
I[kA] = Ul F [kH] = 53 [S00um
A| e | YHIN | ve=> | RHER | RHIN | Reed | ¥

SET MAKIMUM RAMGE "v"-ARIS FOR SELECTED FEM

HAIH

JE
_rent |

RUH

: I CURRENT [kAl

I ) ] ]
20 40 £0 £ 100 1z0

I[kAl = U F [kH] = 53 [S00um ’W
| wHAR | YHIN | ¥<ob | RHAR | RHIN | Ko | 3]
SET HARIMUH RANGE “R"-ANIS

CHi: I CURRENT CkAl e
15

g

-0E |
2'0 4'0 SID 8'0 10'0 } 1"10 WHERTEN
I kAl = Ul F [kH] = 53 [S00um RN
| e | v | R #HEE | RHIN | Re-d | ¥

SET "v" CLIF AREA FOR Z00M DISFLAY
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A second white line appears simultaneously CHi: I CURREHT [KAl
which initially lies on top of the first line. Turn =
the knob/button again until the second line has
reached the limit. e ——— |

3 RUN I
0E

0.5
) | ) I ] ] I I
20 40 E0 20 100 120 o] RIS

I kAl = U [ F IkH] = 53 [E00pM

SCREEMSHOT OF ACTUAL SCREEM DOHE

Press the button and the diagram is illustrated e T ETEEET DT

. . PROG
in an enlarged version.

I
SINGLE |

LUGGERl
HEHU |
FARAH |

: o 2'0 4'0 SIO 8'0 10'0 12'0 I.JO HAIN |
I [kAl - U F [kH] = 53 [E00um

| e | vy | R e | WMIN | xe> | ¥ R

SCREEMSHOT OF ACTUAL SCREEM DOME

Cursor menu CH1i: I CURRENT [kal
Select the double arrow to reach the CURSOR

level.

Select one of the four possible measurement
variables and press the button.

4'0 6'0 3'0 10'0 1.2'0
IkAl = Una F [kH] = 53 [E00und RUN
#| CURSDR [T F £3 ¥

SET CURSOR TO UERIFY CURVE UALUES

A crosshair (cursor) appears on the display in CHi: I CURRENT [kAl PROG
the color allocated to the measurement =

variable. The cursor can be moved on the graph |ﬁ
by turning the knob/button. e . —— |

The value pair belonging to every measurement
value is displayed numerically below.
Press the button again to exit the cursor mode.

-0.5 |
2'0 4'0 ! 1.0'0 12'0 1.-"0 HAIH
I kAl = U F [kH] = 53 [S00uml
RN
#| CURsDR I=  ©.266kA £:69.34msec ¥

CHL: 00000002 0016 msec CHZ: Q0000000 0000 msec
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Memory menu

The memory menu for saving the complete

measurement values of individual or all

measuring waveforms on the CompactFlash

card is located one level lower.

Select a measurement variable and press the

button.

Allocate the measurement series a number e T ETEEET DT PROG
under which it should be saved.

The files are saved in the “Waveform” directory |ﬁ
with the suffix *.CRV. The respective formula = — : SINGLE |

symbol of the measurement variable in RUN |
. - 0.E
question precedes the file name. Losoe |
BEB 0K | ESCl
HERU |
PARAH |
0.5 |
2'0 4'0 SIO 8'0 1.0'0 12'0 1."‘0 HAIN
I [kAl - U F [kH] = 53 [E00um
#| sAuE 1 u F =3 | AL RUH

SAUE SELECTED WAUEFORM TO COMPACT FLASH

The double arrow pointing upwards enables you
to move one level higher again.

You can return to the quadrant view again by
selecting the display window or the MAIN
button.

76609409EN-BA-MG3D-V1_6.docx 56/82 2010-08-02



Operating Instructions MG3 Digital

PECEc S How to ...?
5.13 Printing Measurement Values
Notes
. For data evaluation, both a PC with PECO
software (WinWeld) and/or a printer can be
connected to the serial interface.
* On this screen, you can determine the
values to be sent through the serial
interface to the PC or be output by the
printer.
*  You can enable as many values as you like.
. You can determine different values for
channel 1 and 2.
Procedure
*  Select button MENU with the SELIIRES PROG
knob/pushbutton combination and depress |ﬁ
button WELIIHG | CORY |
: SINGLEl
LIMITS | COUNTER | —

. Select button PRINTER with the

knob/pushbutton combination and depress

button.

. Screen PRINTER opens, and now you may

perform all necessary settings.

MODE
You select the printing mode through the
selection field.

UIEK | PRINTER LOGGER

DISTANGE |

FASSWORD

MAIH

FRESSURE.FORCE I

GEMERAL

FRRAM

il

I UNDO

SETUP PRINT OPTIOHS

RUH

PRINTER

WELT TIME: £ [
CURREMT : Ik W
UOLTAGE : Upk: W
DTYPES: P
DISTAMCE : =1 W
FRESSURE : Al
FORCE : F

CHAMMEL 1 PROC

|a11 measurenents

Irms _| Q SINGLE |
Urms _| ut _| RUN
] R
- - LUGGERl
=2 | =2
HEHU |
FARAH |
HODE UNDO |

Possible printing modes are:

. off function deactivated
. all all measurements

. poor poor measurement
. prewarning

Interval

Interval poor
+ poor measurement

PRINT-TEST
Press the button to test the connection via the
RS232.

FRINT-TEST | numeric FORMAT

SELECT UALUES TO PRINT OUT

o

RUH

measurement with active prewarning
measurement with an interval from 1..10000

measurement with an interval from 1..10000

FORMAT
Set to numeric to transmit your data to a
printer or the WinWeld program from Peco.

76609409EN-BA-MG3D-V1_6.docx 57/82

PRINTER CHAMHEL 1 PROC
MELD TIME: [0 |ﬁ
CURRENT: Ipk ™ Irms _| oW SINGLE |
UOLTAGE : Upk [ Urms _| ut _| RUM I
DTYFES : P W R_|

LDGGERI
DISTANCE : =1 [w =z _| =3

HEHU |
PRESSURE : o
FORCE: Flu PARAH I
all measurements HMODE UrDo I
PRINT-TEST humeric FORMAT RUH
FERFORM FRINT TEST ¢FRIMT ACTUAL UALUESY
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Determining and Changing Password

Procedure

*  Select button MENU with the
knob/pushbutton combination and depress
button.

* Select button PASSWORD with the
knob/pushbutton combination and depress
button.

. Screen PASSWORD opens, and now you
may perform all necessary settings.

LOGOUT

You can logout through this button.

You can only carry out changes having logged
on with the correct password.

CHANGE
If you have correctly logged on, you can change
the password.

STATE

Indicates whether you are authorized for access
or not.

Note

Password on delivery: 0000

If you should have forgotten your password,
please contact our service department.

58/82

SETTINGS

WELDING | copYy |

LIMITS I COUNMTER

VIEW |

DISTAMCE |

PRESSURE/FORCE I

FRINTER |

GENERAL |

SETUP USER -PRSSWORD

PASSHORD PROG

INFUT PASSWORD FOR ACCESS: SINGLE
LOGIH
CHAMNGE |

STATE: MO ACCESS

i

RUN

LOGGER

HEHU

FPARAM

UNDD

[[E[e e

RUH

CHL: 00001750 0098 msec CHZ: 00000000 0000 msec

PASSHORD PROG

INFUT PASSWORD FOR ACCESS:

T —

LOGIN SUCCESSFUL IGGER I

ol
|_§|

= |

STATE: ACCESS ARAH

UHDD

fIRE

SINGLE

CHi: QOOO00BZ Q016 msec CH2: Q0000000 Q000 msec

PASSHORD PROC

o

INFUT PASSWORD FOR ACCESS: SINGLE
(i

LOGGER

HEHLU

CHANGE |

STATE: ACCESS PARAM

AHH A

LHDO

RUH

CHL: Q0001767 0017 msec CHZ: Q0000000 0000 msec
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5.15 Configuring the Logger

Procedure

*  Select button LOGGER with the SENLIRES PROG
knob/pushbutton combination and depress |ﬁ
button WELDING | copYy |

: SINGLEl

* Screen LOGGER opens, and now you may EIHHLS | EONIER | RN

perform all necessary settings.
VIEW | FRINTER | B

HATH |
DISTANCE | PASSWORD |
PARAM |

PRESSURE/FORCE I GEMERAL I LD

RUH

GO TO LOGGING OUERUIEW

ON/OFF LOGGER ONCOFF W GAVE PROG
When you enable this button, data acquisition all auery [T cH[Tpk veL Iﬁ
will be enabled (data logging) for the shown 2
canal. 0OOO1835: Po4 1.1 [kAl  prewarh SINGLEl
Q0OULS3ET: P4 1.0 kAl ok RUN
QOO01838: POd 1.1 kAl Frewarn —I
SAVE 00001833: P04 1.0 kAl ok BRCK |
B B QOO01840: POd 1.1 kAl Frewarn
Pr933|n_g thls _button saves all values logged to e e e |
this point in time on the CompactFlash card or ggggig:? gg: ii EES? OE
. . B ol
MicroDrive. G0001844: Fo4 1.1 kel ok ml
- - Qoo E45: Pod 1.6 [kAl i licd
If the compact flash card is nearly full you will 0001848, Foa 06D _rem|
| ooo01847: Po4 1.1 [kAl  reject
be asked to change the card. s, 15 WET b o] R
SELECTIOM LOGGIMG-QUERY (ALL. REJECTED. ..»

QUERY
The display mode for logged data is determined
with this selection field.

Possible display modes are:

all measurements

= LOGGER OK/OFF W SAVE
rejected measurements FROG
: TR o [ o
last measurement (detailed) - |ﬁ
CH1  0o0001209: Pod ok ﬂ
Ipk = 1.1 [kAl
0 = 12 [Asec] RUN
Upk = 1.72 [
Select between channel 1, 2 or 1 / 2 (only for ke = torB —
mode “last measurement”) Ut = § [Usec] —I
F = 1 [kWI MEHL |
M = 28 [Wsecl
B = 176& [p0d
VAL b e e e [F=]
Select here the value that you want to be HATH |
shown. B RON
SELECTION LOGGIMG-QUERY ¢ALL, REJECTED. . .»
Notes LOGGER ON/DFF (M SauE TS
*  The overall status of a measurement is 1l e il T s A 4
illustrated with the following background TS T e
colors:
ODOCAE3T: PO 1.0 kAl ok RUN |
- Gray letters QOOLEEE: Pod 1.1 kAl prewarn
I A QOO01833: POd 1.0 [kAl ke
= invalid measurement (range 00001840: Pod 1.4 kAl rDOr"ewar"n ﬂl
QOO01S41 0 PoO4 1.1 [kA] ok
OVerfIOW) QOOO1842 0 POg 1.1 [kAl ok ﬂl
- Yellow background 00001843 PO4 1.1 kAl ok PARAH |
_ - .. QOO01244 0 Pod 1.1 [kA] ok
= beyond the warning limit (n) 00001E45: PO4 106 kAl invalid HATH |
_ QOO01846 0 POd 1.0 [kAl ok
| oooolZdr: Po4 1.1 kAl reject
= exceeded ||m|t Value Q0001248 Fod4 1.0 [kAl ok ﬂ RN

SELECTION LOGGIMG-OUERY ¢ALL. REJECTED, . .3

* The double arrows are used to scroll
forwards and backwards through the
logging history.
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Additional information relating to individual
measurements is shown in the detailed view
(last measurement):

Notes

a) Display of which measurement
variable has exceeded the limits/pre-
warning limits.

b) Display of the direction in which the
limits/pre-warning limits were
exceeded:

+: exceeded upwards

-: exceeded downwards

+: exceeded in both directions

HK: if the current measurement
waveform lies completely or partially
outside the active envelope waveform

LOGGER ONCOFF [W | SAUE D
last Query 1 cH |ﬁ
CHL  00001909: P04 ok 4

Ipk = 1.1 [kAl
Irms = 0.9 [kAl
0 = 12 [Asec]
Upk = 1.78 [L]
Urms = 1.56 [V
Ut = 0 [Msecl

P = 1 [kW]

W = 28 [Mzecl

R = 1766 [pll
tw = 13.6 [msec]

SINGLE

BACE
HEHLI
PARAH

HAIH

RUN
4]

ElEe e[z [e

SELECTION LOGGIMG-OUERY ¢ALL. REJECTED, ..x

* The logger saves approx. 2500 measurements intermediately per channel. The
contents are then saved in a log file and logging commences anew.
The log file has the file suffix *.log and has a format compatible with *.csv in which
time, date, counter number, program number, measurement values and status
information on the measurement are saved in the form of a table.

The overall measurement status is illustrated with the following symbols:
V...positive measurement, no pre-warning
X...negative measurement

!... positive measurement, but pre-warning active

%.
O...

.invalid measurement (range exceeded,...)

negative measurement (zero current)

The details indicate the direction in which the limit value was exceeded with + and -.
() indicates exceeded pre-warning limits, while {} indicates the exceeding of a limit

76609409EN-BA-MG3D-V1_6.docx

determined by an envelope waveform.

Select the SAVE button with the
knob/button and press the button if you
wish to save values logged up until the
present point in time.

60/82

LOGGER
all QUER'Y

QOOOZ050 : Fod 1.1 [kAl

QOOOZ053: FOd
QOO02054 : Pod
OOOORO55: Pid
QOOOZ05E : PO

QOOOZGED : PO
QOOOZ0EL . POd

1.0 [kAl
1.0 [kAl

SAVE LOGGIMG HISTORY OM COMPACT-FLASH

oneorr [ IEEE
|T cH[lpk  vaL

Prewarn

FROG

B
SINGLE |

RUH
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5.16

Parameter Overview Display

Procedure

* Select button PARAM with the
knob/pushbutton combination and depress
button.

. Screen PARAMETERS opens, and an
overview of the most important parameters
for the selected program and the selected
channel is displayed.

CHANNEL 1
Depressing the button, you can change
between channel 1 and 2.

SAVE

The parameters are saved on the compact flash
card as text file. The text file has the extension
* TXT.

Note

The text file is only readable in languages with
an ANSI-compatible syntax.

5.17 Analyzing Accept-Reject Ratio
Procedure
. Select button MAIN with the
knob/pushbutton combination and depress
button.
¢  Select button ANALYSIS with the
knob/pushbutton combination and depress
button.
* Screen ANALYSIS opens, and now you may
perform all necessary settings.
RESET
Depressing button RESET will reset all counters
for the selected channel.
DETAILS
Select which positive-negative condition parallel
active monitorings in the detail should have
here.
- LMIT
Limit value monitoring condition for
freely-adjustable variables.
- s3
Limit value monitoring condition for
the penetration.
- F
Limit value monitoring condition for
the force.
- P
Limit value monitoring condition for
pressure.
76609409EN-BA-MG3D-V1_6.docx 61/82

SETTINGS GO
WELTING | copYy | |ﬁ
SINGLE |
LIMITS | COUNTER | —
UIEW | PRINTER |
ISTANCE | PASSLORD
FRESSURECFORCE | GENERAL |

SHOW PARAMETER OVERVIEW

PARAMETERS SAVE PROC
FILTER: on 4 OkHz Iﬁ
MOLE : <c:?11> <>_<:L> <single weld:

GRS B svose |
s .8 . @il G Ipk [kAl RUK |

LIMz: -

si: off Loscer |
=2 aff

=3: off HELS |
PAR: 20mzec {dig: {1pm~+32mm> <absk

P ofF BAGK_|

F: off

COUNTER: <+3 002000 H00500 HAIH |
PRINTER: <all measurements:

EMU: on [I_G62.ENU] on [S3_002. ENU] RUN

UIEW AHOTHER CHAMHEL

CHL: Ipk [kAl CHL: Upk [V
vax LM 1200 | o LM .
WARN 1,450 WARH -
| ] L=y
e RIS
pan MERN 00950 | UARN .
LIH 0,900 LIN -

GO TO AMALYSIS OK/REJECT-RATION

ANALYSIS CHAMMEL 1 PROC
HEASUREMENTS OOO20641 RESET |ﬁ

GLOBAL

INUALID QGOOE171 SINGLE |
0K QOOOSEE0  [45. 4421
REJECT O0OOEI%4 (54 53] RUH |
[ Losse |
DETAILS
HENU
W LIMIT =2 _F e -
IHUALID ODUOOTE RAREH |
0K 00014483 [77.54%1
HATH
REJECT 00004203 [22.49%] —I

GO TO CONFIGURATION HEHU
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Monitoring Statistical Values

Prerequisites for statistical process control (SPC)

Limit values must be activated for the
measurement variable to be illustrated.
Upper and lower limit values must be set to
zero if the limit values are to remain
temporarily inactive.

The limit values must be reasonably preset.
If there are no exact values then you will
need to estimate them generously.

A display window must be in display
mode SPC-chart.

As soon as the window is in SPC-chart
mode, evaluation of the measured values
starts. It closes as soon as the display
window is reconfigured.

In the SPC-chart, display/ calculation is
carried out within sequential measurement
intervals.

Configure a display window for the SPC-
chart mode.
See section 5.5.

Note

In the SPC-chart you can see average and
standard deviation value for the selected
numbers of samples.

Procedure

Configure a display window for the SPC-
chart mode.
See section 5.5.

Select this display window with the
knob/pushbutton combination and depress
button.

Screen SPC-chart opens.

62/82

LIMITS CHANNEL 4 | EWUELOPE. | ppog
WELD TIME: tu _|
04
CURRENT : Iek M Irms | o_l
UDLTAGE : Upk [ Urms _| Ut | | SINGLE
DTYPES: Pl W R RUN
Ipk Upk LDGGERl
1.03 [kAl 1.876 U1 TETT |
120 HAa¥ LIM 2000 HAX LIM
PeiRH |
145 Hex AR 1200 HAY WARN
MO |
095 HIN WARN 1600 MIN LARH
0.90 HIN LIM 1.400 MIN LIM G
CHL: 00000121 0014 msec CHE: 0OO00000 0000 msec

UIEW
[ cHAnNEL

WELT TIME: tw |
CURRENT : Iek _|
UOLTAGE : Ugeke W
DTYPES: = [l
DISTAMCE : =1 _|
PRESSLURE : el
FORCE : = [l

VIEW IM STATUS LIME CHAMMEL 1/Z

PROG

1

auanrenT _|_|
=

HODE

tu | SINGLE |
Irms _| o_l FUH
Urms _| [l
e o0 LOGGER
=2 _| =3 _| HEHU

PARAH

UKDO

HHHHE

<__|

weld time [msecl
SET VIEW MODE (P2

|weld

RUH
time [msec]

PROG

o4
SINGLE

(i

LOGGER

HHHIES

CHL: Ipk [kAl
LIH 1200 HEHU
MAR eRn 1,150
FrRAH
AHALYS
MERH 6. 950
MIH
LIH 0. 900 RUN
SHOM DETAILS FOR SPC-CHART
_GH1: Upk PEAK UOLTAGE [Vl TR

CHARTS  [CHL: ek RESCALE HISTOGRAM...

GO TO MAIM VIEW

SINGLE

=

RUH

LOGGER

HMEHU

FARAM

Rl [E

RUH
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e  Select button HISTOGRAM with the oCHi: Upk PEAK VOLTAGE [Vl PROG
knob/pushbutton combination and depress |ﬁ
button.
SIMGLE |
RUH |
LUGGERl
HEHU |
PARAH |
HAIH |
CHARTS W RESCALE RUH
GO TO HISTOGRAM
*  Screen Histogram opens, and now you may | HISTOGRAM CHi: Upk [Vl PROG

perform all necessary settings.

o

SINGLE

i

RUH
LOGGER

HEHLU

1d1e 1823 1dez 1757 18 1ds  2doo
Havg 2 Ccp .67
5 1.4%-1 Cpk 0.17

Q0Z SAMFLES DEFIME LIMITS | RESCALE |

995/99%  CALCULATION LIMITS RESET =

GO TO MAIN UIEW

PARAH

IRl E

SAMPLES HISTOGRAM CH1: Upk [U] EE

Through this selection field, you determine the
number of measurements for a sample which
shall establish the statistic.

The value in input field SAMPLES must be = 1.

SINGLE

=

RUH
LOGGER

HEHLU

1d1e 1823 1dez 1757 18 1ds  2doo
Havg 2 Ccp 0.68
s 1.46e-1 Cpk  0.16 HATH

W SAMPLES DEFIME LIMITS | RESCALE |

+25/15  CALCULATION LIMITS RESET R

DEFINE HUMEER OF MEARSUREMENT FOR SAMFLES

PARAH

e[z

Colors
The colors in the histogram have the following
meaning:
- GREEN LINE
= average value (Xavg)
- YELLOW LINES

= marﬁinals

= limits
- BLUE LINE
= standard deviation S (+/-3 sigma)
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5.19 Having Limit Values Determined Statistically
Procedure
* Select button HISTOGRAM with the LJISTOGRAM CH1: Uplk [ PROG
knob/pushbutton combination and depress |ﬁ
button.

[
[z

*  Screen SPC-chart opens, and now you may
perform all necessary settings.

] ] 1 1 1 ] I
1300 1414  L1EZ9 1643 1FEF L1871 L1936 2100
Havg 2 Cp 0.69 RGN

s 1.44a-1 cpk  0.17 HEIN |
RU

GH2 SAMPLES LDEFIME LIMITE | RESCALE |

+25-/15  CALCULATION LIMITS RESET il

CHL: Q0000360 0012 msec CHZ: 00000000 0000 miec

Note
Before accepting the limit values:

. Limit monitoring for the respective quantity
must be enabled (i.e. the button for
monitoring must be “ON”). See section 5.8.

* Alarge number of measurements must be
recorded with the statistical evaluation
enabled

The more measurements have been recorded

and the larger the number of samples, the

more precise the result of limit value
determination will be.

In the histogram you can see average and

standard deviation values calculated of all

measured values.

FROG

SINGLEl
RUN |
LUGGERl
HEHU |
] ] ] ] 1 ] I

1300 14144  LEF9 4643 4FE? 487 L1936 2400

Havg 2 Ccp 0.69 GERAH

s 1.45a-1 cpk  0.18 HMAIN |
RUN

DEFINE LIMITS HISTOGRAM CHi: Upk [V1
Calculates new limit values and shows a ¢
window which acknowledges that these have
been imported. The newly-calculated limit
values are activated if importing is
acknowledged.

002 SAMPLES RESCALE
#25/15  CALCULATION LIMITS RESET

AUTO-CALCULATION LIMITS, LIMITS MUST BE ACTIVE
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CALCULATION LIMITS

Here you can select the limit value calculation

mode.

You can choose:
+2S /1S
+3S/ 2S
+4S / 3S
+5S / 4S
+6S / 5S
99% / 95%

The first value is standard deviation S and the
second value is the deviation of pre-warning.

RESCALE
Adapts graphic to window.

RESET
If you depress this button, the statistical
calculation will be reset.
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5.20

Transferring Data to PC/Laptop

Notes

* Disable the compact flash card before removing it from the PC and use it with
measuring instrument MG3 Digital.

Caution *  Switch off measuring instrument MG3 Digital before you pull out compact flash card
from measuring instrument MG3 Digital.
File structure
Data of the compact flash card or MicroDrive is stored in three directories.
. DATA contains files with the file name extensions:
- *.bmp (screenshots)
- *.txt (text file of the parameters)
- *.par (parameter file)
* LOGGING contains files with the file name extensions:
- *.log (log file)
* WAVEFORM contains files with the file name extensions:
- *.env (envelope waveform)
- *.ref (reference waveform)
- *.crv (measured curve)
Notes on file formats
. Files with file name extensions *.log, *.env, *.ref, and *.crv are saved as CSV format
(Comma Separated Value format), and can be further processed with Excel for
instance.
. Files with file name extension *.par can be
- read,
- edited and adapted in another program of PECO, and
- written back again.
5.21 Creating a Screenshot of the Current Display
A screenshot can be made of every display in almost any preferred form, and this can be
saved as a *.bmp file on the CompactFlash card and used at a later date. The knob/button
must be pressed continuously for longer than 3 seconds for this purpose. The LED on the
CompactFlash card illuminates for a few seconds if the screenshot has been successfully
realized and a message is generated in the status line. The files have the prefix "SSH_xxx"
and suffix "*.bmp" and receive a humber which is incremental with the screenshot.
5.22 Registering the Device

It may be necessary to register the device with PECO if it is to be operated for an
unlimited period of time (depending on the version delivered).

The MG3 Digital can be supplied as a 30-day test version or full version with a utilization
right for an unlimited period of time. You can check this by switching to the PASSWORD
menu. A serial number and a “Register” button are visible in the lower half of the window
in the case of the 30-day test version. The remaining days left for free utilization of the
device as a test version are also displayed. The lower half of the window is empty in the
case of the full version.

All full version functions can be used in the test version. However, all operating elements
are blocked when the test version time period expires, and a request to enter a password
appears.

You must request the password by e-mail or telephone from PECO. It is necessary to give
the serial number (S/N) displayed for this purpose. You then receive a 4-digit code which
you should enter in the password input field. You then click the "Register" button. The
device is now enabled for unlimited use if the code has been edited correctly.
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6 Integration in Automated Installations
Integrating measuring instrument MG3 Digital in an automated installation, take care to
have the MG3 Digital ready signal always co-evaluated by a higher-level stored-program
controller (SPC).
There must be no triggering as long as the ready signal is “low” (measuring interval).

During this measuring interval, data is calculated, compared, and transferred to the
display and further interfaces.

In the following chapter, flow charts illustrate the time sequence of the signals by a
number of examples.

6.1 Flow Chart Channel 1 or Channel 2 alone
A
Current signal currentl
or current 2
high
Ready Output \
low
limit values .higl‘--------------.---,' .......................................
accept / reject | ot ts :(
pre-warn low a\
value
high
Current Output \
low
adjusted measuring time ready for new measuring
measuring delay new sequence
no measuring possible!
Dial-MG3
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6.2

Current 1

Current 1 Output

Current 2

Current 2 Output

Ready Output

Reject 1 Output

Reject 2 Output

limit values

value

accept outputs

external programm
selection input

delete accept
set reject
input

set accept
delete reject
input

Flow Chart Channel 1 and Channel 2 Parallel

pre-warn J Outputs

high
low \
high
low \
high
low
high
low \
high
low
TSN I e ypmmmeem—mmanas]
i
high
R U (PRI SRS Fya—— [YCLTEEEEEEEEE
low "L
eIy S SN [T ———
1
£
high
.............................. ..“'.---------.- R ——
low 5
high
o
external —)‘
high programm
changeover
o
high
o ‘
adjustel measuring time chay new measuring sequence
- - P
adjusted measuring | 2
measuring delay
no new measuring possible

Both measuring times need to be set generously enough so that they overlap in a 2-
channel parallel measurement.
As soon as the current outputs become “low” (within measuring interval), evaluation of the|
set outputs can commence.

New measurement can be only started after the ready signal is “high”.
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6.3 Flow Chart Channel 1 and Channel 2 Parallel, but Current 1 and
Current 2 do not Overlap
N\
high
Currentl (Head 1)
low
high
Current 1 Output
low
high
Current 2 (Head 2)
low
high
Current 2 Output
low
high
Ready Output ’
low
high
L L L LT T e T T TR
Reject 1 Output
low M
high
aiaebuE e L LR E e e L e L LWL E e Er e EE EEEE L D
Reject 2 Output i
low Iy
limit values ]Outputs (
pre-warn low n
value
adjusted measuring time chanpell Ready
adjusted measuring time channel 2 for new
_ measuring delay measuring
Dia3-MG3 no new measuring possible

The pause between the first and second current is too short here to evaluate the first
measurement. The measuring time for the current started first (channel 1) should be set
here so that it overlaps the measuring time of the second current (channel 2). Start of
evaluation of the first current is delayed as a result. A parallel 2-channel measurement of
the second current can be realized here because the Ready signal remains “high”.
Evaluation subsequently follows for both channels within the measuring pause.
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6.4

Current signal

Ready Output

limit values

accept / reject outputs
pre-warn
value

Current Output

A

N

Current 1
or Current 2

Curr
or Cu

v : :
ready is not active)
ent 1
rent 2

Flow Chart Channel 1 or Channel 2 alone, With Too Short
Measuring Interval

wrong measuring!
(Current starts though

high

low

high

Jow

Outputs undetermined

high

low

adjusted measuring time

measuring delay

Ready for new measurin
< y J

no measuring possible!

®

Misadjusted flow!
Should a new flow cycle start within the measuring interval already, the outputs are
undetermined and lead to wrong results.
Remedy:

Adjust measuring time to current time.

Shorten measuring interval by skipping evaluations.

Extend cycle time.
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6.5 Flow Chart Channel 1 and Channel 2 with Parallel Measuring
within the Evaluation Time of the Respective Channel that
Measures First
A
high
Current 1
ow
high
Current 1 Output \
low
wrong measurjng!
high / (Current starts|though
ready is not ydt active)
Current 2
low
high
Current 2 Output
low
Lhigh
Ready Output '
low
.h.lqh--------------------..‘,-.......-........-...........-.......
Outputs undetermined 4 undetermined
Loy i
] o ) Ready
adjusted measuring time chappel 1 measuring delay Wnew
no new measuring possible! measuring
Dia5-MG
Misadjusted flow!
Second channel starts measuring without ready signal being “high”.
® Remedy:
U Extend channel 1 measuring time such that it overlaps with the second measuring
time.
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6.6 Flow Chart Parts Detection and Current Measuring
N
high
Current Signal
low
high
— Evaluation
o5 :
5.2 Part detection low
5o
g
£270 high
2%
Sa Start I.j
Part detection Jow
high —
Ready Output
low
high
Outputs
Part detection low
high
Current Output l \
low
high
. ' N ED R SN BN OGN SN OGN SN SR SN SN N SN SR SN G SN 6N SN SN GN SR SN SN SR SR SN SN Sy SN S SR SR SN SE SR SN ) S5 BN SN SN B SN SN S N B AN SN G S ..
different ‘t'
outputs ow A
high
Welding cylinder
low
djusted measuring tim measuring delay ¢ Ready
no new measuring possible! | for new.
measuring
Dia6-MG3
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6.7 Flow Chart Part Detection and Current Measuring Parallel

Start part 1

Part evaluation 1

N\
Part
availablel

N\
Start part 2

N\

Part evaluation 2

AN
Part
available 2
setted hold time _
A [ measuring time 1 control 1 -
Current 1
setted .| hold time
7\ measuring time 2 control 2
Current 2
AN
New
sequence

The active measurement waits for the subsequent current of the next channel if the part
detection signals are active and the current for the primary channel has ended (or the
part detection signals are interrupted).

Upper example:

. Channel 1 commences

* Channel 1 is finished and waits on channel 2 because the part detection signal for
channel 2 is still active.

® The channel sequence is irrelevant during this.
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6.8

Current Signal

Redy Output

External
Program number

Flow Chart Measuring and External Selection

A
high external rogram
9 change of program takeover

low
high
low l
high

old external program number X new external jprogram number
low

adjusted measuring time measuring delay Ready

no measuring possible! for new measuring

®

Change of program best during measuring interval. Change can be made after current
initiation earliest.

6.9

Connection to field bus system

The MG3 can communicate with a control or master computer via CAN-Bus. The CANopen
log is utilized for this purpose. The MG3 acts as a CANopen slave. Detailed instructions
can be found on our homepage

www.miyachieurope.com

under
"Supplement to MG3 Digital operating instructions"
The associated Electronic Data Sheet (EDS) can also be downloaded here.
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6.10

Start part
detection 1

Start part
detection 2

Part
evaluation 1

Part
evaluation 2

Current
signal 1
of coil

Current

signal 2
of coil

Part
available 1

Part
available 2

Current
output 1

Current
output 2

good/poor
Ch1l and Ch2

Zero
current 1

Zero
current 2

MG3D
global ready

Flow Chart 2 channel part detection with current

X38.50 Input

X38.49 Input

X38.48 Input

X38.47 Input

\ IK1 input current coil

IK2 input current ci

X38.25 Output

0 = no part available
1 = part available

X38.26 Output

0 = no part available
1 = part available

X54.2 output

X54.8 output

Evaluation of 10

complete

X54 outputs

)4

X54.17 output

X54.21 output

\ X54.1 output

—

76609409EN-BA-MG3D-V1_6.docx

<
part evaluation ch2 (X38.47)
<~ —
part evaluation chl (X38.48)

<~ .
start measuring part detection ch2 (X38.49)
< .
start measuring part detection chl (X38.50)
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6.10.1

Start part
detectionl

Start part
detection2

Part
evaluation 1

Part
evaluation 2

Current
signal 1
of coil

Current

signal 2
of coil

Part
available 1

Part
available 2

Current
output 1

Current
output 2

good/poor
chl and ch2

Zero
current 1

Zero
current 2

MG3D
global ready

Fault Example Flow Chart part detection with current

X38.50 Input

X38.49 Input

X38.48 Input

X38.47 Input

\ IK1 Input current coil

Current signal 2 of coil not available

0 = no part available

X38.25 Output 1 = part available

0 = no part available

X38.26 Output 1 = part available

X54.2 output

X54.8 output does not actuate

X54 outputs

X54.17 output

X54.21 output

X54.1 output

part evaluation ch2 (X38.47)
part evaluation ch1 (X38.48)

%

start measuring part detection ch2 (X38.49)
%

start measuring part detection ch1 (X38.50)
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7 Appendix
7.1 Error messages
No. Error Cause
4001
Open file CF or file damaged
4002
Save file CF or file damaged
4003
e Wrong file type or file faulty XXX is wrong, or faulty file header
4005
Access to BAT RAM Battery exhausted
4006
Load file See 4002
4007
File already existing and write- On overwriting write-protected file
4008 protected
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
CAN: Timeout data read Data transfer overloaded, possible
A causes:

measuring interval too short
too intensive rotary transducer
Actuation during highly frequented

measurements
g CAN: Timeout data write Data transfer overloaded, possible
0 causes:
measuring interval too short
too intensive rotary transducer
Actuation during highly frequented
measurements
CAN: Timeout receive request
4022
CAN: Timeout send request
4023
CAN: Overflow job buffer Bottleneck executing several tasks,
4024 possible cause:
display of too many graphics during
strongly frequented measurements
4025
4026
4027
4028
4029
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7.2 Accessories
7.2.1 MG3 Digital
Article number Designation Quantity
766.09 323 MG3 Digital — Basic - 2 Channel
581021 Power cable 1
770.60 170 Voltage measuring cable 1
770.60 152 Toroidal coil 70 mm 1
770.60 178 Coil measuring cable 3 m 1
770.66 309 CompactFlash 128 MB 1
766.09 409 Operating Instructions MG3D 1
7.2.2 MG3 Digital — W1
Article number Designation Quantity
866.00 500 MG3 Digital + 1 Channel Displacement
581021 Power cable 1
770.60 170 Voltage measuring cable 1
770.60 152 Toroidal coil 70 mm 1
770.60 178 Coil measuring cable 3 m 1
770.66 309 CompactFlash 128 MB 1
766.09 409 Operating Instructions MG3D 1
770.66 186 Displacement sensor ST1278 1
766.09 162 Sensor cable 1 channel 1
7.2.3 MG3 Digital — W2
Article number Designation Quantity
866.00 501 MG3 Digital + 2 Channel Displacement
581021 Power cable 1
770.60 170 Voltage measuring cable 2
770.60 152 Toroidal coil 70 mm 2
770.60 178 Coil measuring cable 3 m 2
770.66 309 CompactFlash 128 MB 1
766.09 409 Operating Instructions MG3D 1
770.66 186 Displacement sensor ST1278 2
766.09 163 Sensor cable 2 channel 2
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7.3 Enclosures

7.3.1 Connection diagram, Interface MG3D, 767.00590 E

per o
=
s 1 . - -
Ix1RT £ 2 =
. o [ =3
x A (=) e
=||X40 @ i 2 Power supply B Sl
J r 1 T o | |
- -] =
N . 14 Channel 01 o
2 e °
Ll
22 RS23Z (t itter) Bl &
LNLI: |_ . ransmitter =, - o
3" e High speed £|—<- (4 hEMNE ol P
15 . s 5l:8
iy | CAK_L W @) =
7 CAK_H 18| o (4 Channel 03 o I
3 GND CAN : A5 | Fents
1 GND CAN _|_<‘* - - =
- %53 |:8|_: TIRESS CAN-Interfarce Trlee L; Channel 04
— Ly 2 RERET - —=is
4 +24V 1
S ;
! BND OO i = | ) Dok
5 o 15 anne
B |r€> alis ) i 4 _"" [+ measure inputs
m & | e Voltage
sauv A3 L e Ly oot 2 E':i_ {5 Channel o3
GNO £|.(F4E~, 6ND 5 ;
— dy 1/2 b
ready - i
o 19) om0 DK 1 Xiz) 2 anl L: Channel 07 -
15 = Mot good 1 2,
10, w | ¢ overflow 172 R, _SI_(- -1
m.__a zero current 1 = 21 . [ 41 Ehanfeilz08
u —|'<
ﬁ.__g, pre wWarning max. 1/2 A
L 3| cm | = Bre warning min. 142 ] i
¥54 _\_{_2_(___9 Current 1 T Control-Output = A‘_« fl Ehanneilz08 —
ﬁ.__g, pre wWarning Counter 1/% = . —
‘\_/—ﬂu( | . limit value Counter 172 E ﬂt:- - G
i Ch 110
1: —= 1imit value max. 142 N 23. -] (4 e, =
- limit value min. 1/2 = = =]
3 m g +2UV N = | o
21 | . zero current 2 . _ “ i
- _|_<5 b= Current 2 11 e =
TREE ul ey =~
- e DK 2 w4 2 'm
L] _\_{_7,_(___9 not good 2 | Outputs e
21 : o
L |L . +2UVOIN i ilea’| ¢ potential free E‘ E
i T It v o
- —t< Y
FETS [ N Wy T T [ | _ (i
GHD Lty | GHO
"" G A3y e Trigger 1 I
5 1 Hold 1 I
. T e T _ .
3 25 Trigger 2 I H
o e — = 0-]
o Q:g g :)_ o Counter RESET 1 il X13 Yoo | 55 Ghanmeil01
Ml = g — 220wy | o Counter RESET 2 E Tl measure inputs
Sﬁ_:ﬂF)__ﬂ_ meagure value RESET 2 L g ¥oltaoge
a E FERN! measure value RESET 171 b 5
P - iy Channel 02
U s 11 — GHD Control-Input Xlu|: _[" [+ =
m = ; — = m
i ;ﬁ_:.AL_)__Q_ Legging Sawing 1 o
T
=+ = B 81y | eq Logging Saving 2 bt LUy h =
:Si[:‘ 20| 4 e Frees b e
_E‘J A 7 ; Free %21 Il::_ L Channel 01 U
e Ere s
E jSE:F:\ Dy Free - ! measure inputs g
— g 20wy | g Set-good output/  fault-Outeuts reset 1/2 . =T &
— L 5 ot et Reset-good output/ fault-Dutputs set 172 T kL +2UY Current e
B mp— =g Mot ready 1/2 (limit walue / pre warning] IXEZ Il:j_ — 1 Channel 02 — |
19i_ < GHD ) e 1 o
L . z
-— — =
- — - T | =
L +auy A5 L e ruv 0uT =
BHO _8|_.>__|> Bno .
o
o L =
3'64:»—9'—-)7{% 2 2 5| B
- — = — 4 E e
L o I s HEIE
3 ——e— | | w|w
Foim ] T B . =
B 110 BCD program zelection HEIE
%57 e — 20 HEE -
& 1 [N it} Inputs o 222
e ¥ L 80 2
2 me— ol Lo 1m0 =
B 13
e 2 %12 | Sub-Min-D Sockat |25-pol, NE
g il S0 %13 | Diode type socket 5-pol. =
—“H“:'—E:")_“E'— an ¥14 | Diode type socket S-pol. El=l e
- :
L L B B B ¥21 | Diode type socket 3-pol EHHER
_ 'f _ XZZ | Diode type socket 3-pol. SEpe s
- LWL Fiber optic cable -
15
;ig"—<s' IR %53 | Sub-Min-0 Pin 9-pol, H
_|“1 - . ¥54 | Sub-Min-D Socket ([25-pol. u
E L ; ¥55 | Sub-Hin-D Pin 25-pol. L
™y ﬂ_|“2 -t . ¥56 Sub-Min-D Socket ([15-pol.
BT — N ¥57 Sub-Min-D Pin 15-pol. ]
O HE
A I 10 :
11° I BCO program selection al
L %36 Q;:':u o w I Outputs Signal inputs OC ZUV =
Rl s Signal outputs OC Z4V max. 20mA =
—u—(.——? N
1 I 100 A
ﬁk$ 200 Important =
Gl P 4o The external BCO-proagram no. i
1y E
= 3
[V '_E'Hwagz muzt be input at least 30m= =
L : : =l before start relaeasel <
L gme el =|=

76609409EN-BA-MG3D-V1_6.docx 79/82 2010-08-02



Operating Instructions MG3 Digital
Appendix

7.3.2

Connection diagram, X38 (Inputs / Outputs),
767.00 591 E
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ODistance abort 1 H

Pressure/Force 2 0. K

Pressure/Force 2 not good

Pressure/Force 1 0 K

PresguresForce 1 not good

penetration depth 1 0. K

penetration depth 2 0. K.

forewarning distance 58

forewarning distance 53

Hay penetratien depth 2 max

Hay penetratien depth 2 min

Hay penetration depth 1 max

Hay penetration depth 1 min

Hay Part dedection 2 max

Hay Part dedection 2 min

Hay Part dedectiion 1 max

Hay Fart dedection 1 min

Pard dedection Low Akliv
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Pard dedaction Loa Akliv

Pard dotoction oulcide Linid valuss
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|Prossure suilch Condrol] 1

Hay Start Current 2

Hay Start Current 1
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8 Indexes

8.1 Figures

Fig. 1: MG3DIgital With ST U ...ttt ettt ettt ettt et e et et e et e e e e e e e aneaeaananes 12
Fig. 2: Connectors on the hoUSING FEaAr SIAE ...ttt et e e e eae 13
[ To R S G 2 W7o ] oo [=Tod o] o I (S0°C: L ] o] 1= E PP PP 19
Fig. 41 (-) CONNECHION (EXAMPIE) ...ttt ettt et ettt et ettt ettt et et e e nas 19
Fig. 5: Flap toroid coil (example) with (+) Side Marking .......couoiiiiii e 20
Fig. 6: Toroid coil (example) with (+) Side MaArking .........coeiiiiiii e e eaeaeeees 20
Fig. 7: Application example with a built-in flap toroid COil ... ..o e 20
Fig. 8: Built-on, disconnected displacement Measuring SYSTeIM .. ... .t eaaeaaes 21
Fig. 9: MG3 Digital — FrONT VIEW ...ttt ettt e ettt et e ettt et e e e e e e e e e e et e e e eaeeanenes 22
Fig. 10: Control panel MG3 DiIgital . .......uouoiuiii et ettt ettt et e et et e e e et e e e e e e 23
LT TR 0 S T Y=Y o ({0 o] = 1Y/ PP 24
Fig. 12: Schematic connection scheme for special “shunt” operating Mode ...........cooeiiiiiiiiiiiiiiiiieaeaes 35
8.2 Tables

Thl. 1: MaxXimum CYCIE fOr AC — @CTIV .. ettt ettt et ettt ettt e e e e e et e e e a e e e e e e e eaneannananen 9
Thl. 2: MaxXimum CYCIE fOFr DC = @CHIVE ... .ttt et et et ettt et ettt e e e e eaeeaann 9
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