WELD
WSIP.  SYSTEMS
INTEGRATORS, INC.

RESISTANCE WELDING. SOLVED.

MM-400A

OPERATION MANUAL

. MADA
AMADA WELD TECH

844-WSI-WELD - +1-216-475-5629
llIRoad * Warrensville Heights, OH 44146 USA -+ WWWWSIWELD.com




INTEGRATORS, INC.

ws.<¥vv'§%‘éms 844-WSI-WELD - +1-216-475-5629

4943 DriscollRoad *  Warrensville Heights, OH 44146 USA - WWWWSIWELD.com

MM-400A

Thank you for your purchase of the Amada Miyachi Weld Checker MM-400A.
Please read this manual carefully to ensure correct use. Keep the manual handy after
reading for future reference.
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1. Special Precautions

1) Safety Precautions

Before using the weld checker, please read through the Safety Precautions carefully to
ensure proper use.

B The precautions listed here are designed to ensure safe use and proactively prevent
risks and damage to the user and other people.

m All precautions are critical for safety. Please read them all.

B The hazard signs have the following meanings:

Mishandling may cause imminent risk of death or serious
A DANGER | om0

Mishandling may cause risk of death or serious injury.
A WARNING gmay r

A CAUTION Mishandling may cause risk of injury and physical

damage.

These signs represent “DON'Ts.” They warn of actions not
covered by the product warranty” in the previous
document.

These signs represent “DOs" which must be observed by
the product user.

A sign within a triangular border indicates that a hazard
(danger, warning or caution) is present.

>AGOS A000

1. Special Precautions
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A DANGER

NEVER ATTEMPT to disassemble, repair or modify the instrument.

Do not touch any parts inside the instrument. Failure to observe this may result
in an electric shock or fire.

For battery replacement, inspection or repair, please contact your dealer or
Amada Miyachi Co., Ltd.

NEVER burn, destroy, cut, crush or chemically decompose the
instrument.

This product incorporates parts containing gallium arsenide (GaAs).

& WARNING

DO NOT place your hands between the electrodes.
When welding, be extremely careful not to get your fingers or hand caught in the
electrodes.

%1%,

During or immediately after welding, DO NOT touch the welded areas or
electrode.

The welded areas of the workpiece, the electrodes and the welding machine’s
arm are extremely hot. To prevent burns, do not touch these areas.

Ground the instrument.

If the Power Supply is not grounded, you may receive an electric shock in the
event of malfunction or current leak. Be sure to perform grounding work.

ALWAYS use the specified power supply.
Failure to use the power supply specified in the Instruction Manual may result in
a fire or electric shock.

Use the specified cables and connect them securely.
Failure to do so or improper connection may result in a fire or electric shock.

Keep the power and connection cables free of damage.

Do not walk on, twist or tug the cables.

Damaged cable may result in an electric shock, short circuit, or fire.

For repair or replacement, contact your dealer or Amada Miyachi Co., Ltd.

In the event of an anomaly, STOP the operation.

Continuing the operation with anomalies such as a generation of fumes, a
burning odor, strange noise, or overheating unattended may result in an electric
shock or fire. In the event of the above or other anomaly, immediately contact
your dealer or Amada Miyachi Co., Ltd.

STAY AWAY from the instrument if you have a pace maker.

If you have a pacemaker, do not approach a welding machine in operation or
the immediate area unless your doctor has given consent.

Welding machines generate a magnetic field which interferes with the operation
of a pacemaker.

ALWAYS wear appropriate work clothing.
Wear protective gear such as gloves, a long-sleeved top and leather apron.
Surface flash and expulsion can cause burns if it contacts the skin.

SO S VSSGOP>
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A CAUTION

ALWAYS wear protective goggles.

Directly looking at surface flash and expulsion during welding can temporary
impair vision. Welding spatter can cause permanent eye damage, including
blindness.

DO NOT splash water.

Electrical parts may cause an electric shock or short circuit if they become wet.

Keep the area clear of flammable objects.

Surface flash and expulsion generated during welding may ignite flammable
objects, resulting in a fire. If work involves use of flammable items, place a
non-flammable cover over such items.

DO NOT cover the instrument with a blanket or cloth.

During operation, do not cover the instrument with a blanket or cloth. This may
lead to the instrument overheating and catching fire.

Wipe off dust from the power plug and securely insert it all the way.
Dust or improper insertion may lead to the plug heat up and catch fire.

Install the instrument on a firm and level surface.
Injury may result if the equipment falls or is dropped.

Do not sit on or place objects on the instrument.
Failure to observe this precaution may lead to malfunction.

Hold the power plug when removing or inserting it.

Removing the power plug by pulling on the cable may damage the power cable,
resulting in an electric shock or causing the cable to catch fire.

If you do not use the instrument for extended periods, remove the power
plug from the outlet.

Failure to do so may deteriorate the insulation, resulting in an electric shock,
current leakage or fire.

Provide fire extinguishers.
Provide fire extinguishers at the welding site as a precautionary measure.

Perform maintenance and inspection on a regular basis.

Perform maintenance and inspection regularly and repair damaged areas and
parts before using the instrument.

Wear soundproof earmuffs.
Loud noise may impair hearing.

SSSNNVSSV LBV
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2) Precautions for Handling

B Avoid the following locations when installing the instrument:
e Humid (above 90%) locations

Extremely hot (above 45°C) or cold (below 0°C) locations

Near a high noise source

Location where chemical substances, etc. are handled

Location where condensation occurs

Dusty location

Location exposed to direct sunlight

Location that is inclined, insecure, unstable, or weak

B Check the voltage and power frequency before installation.

I Keep the exterior clean with a soft cloth or cloth lightly dampened with water.
For stains, clean them off using a diluted neutral detergent or alcohol. Do not
use thinner or benzene as they may cause discoloration or deformation.

I To prevent malfunction, do not allow any foreign objects such as screws or
coins to enter the instrument.

I Operate the instrument according to the procedure described in the Operation
Manual.

I Operate the switches and buttons with care. Rough operation or the use of a
tool or pen tip may result in damage or malfunction.

3) Model-Specific Function

The functionality given for “force/displacement-equipped specification” in the
operation manual is available only with the corresponding model. Other functions
available are the same as those of the standard model.

Product model MM-400A-00-00 | MM-400A-00-01
Standard (no force/displacement) @)
Force/displacement-equipped @)

4) Use of Printer

A tape is adhered to the printer on the MM-400A so that the lid does not open
during transportation. Peel the tape before using.

5) On Disposal

This product incorporates parts containing gallium arsenide (GaAs). At the time
of disposal, separate it from general industrial waste or domestic waste and carry
out the disposal in accordance with applicable laws and regulations.

1. Special Precautions
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6) Warning Labels

A warning label is pasted on the instrument for safe use. The pasting place and
meaning of each label are as shown below.

GAUTION GAUTION
=3
Pasting place: Top cover Pasting place: Top cover
H . 1 DO NOT OPEN COVER. .
oot oo e Meaning: Caution for Lo | Meaning: Danger of
F—RBEERT 5B ground"?g wiré BEOBLBY electric shock
connection s 717 57

1. Special Precautions
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2. Features

Amada Miyachi Weld Checker MM-400A is a measuring instrument designed for stationary
resistance welding machines.

The instrument can measure the current, voltage, current flow time, force”, displacement”,
external voltage input (max. £10 V)" and external current input (4 to 20 mA) ™" and display
their waveforms.

(*1: Force/displacement-equipped specification function. You can select to measure external
voltage input or external input current by setting.)

The LCD screen ensures clear viewing of the welding current and force waveforms for
optimal welding quality control. Further, it is equipped with a printer, allowing to print
measured values and waveforms without having to attach an external printer.

The MM-400A offers the following features:

o Easy to use with an touch panel
Easy setting through the menu selection system on the 5.7-inch color touch panel.

¢ ISO17657-compliant measurement

In addition to the arithmetic mean RMS which is a conventional calculation system, the
RMS in a whole current flow time which is the ISO17657-compliant calculation system can
be selected. For the ISO17657-compliant measurement, the dedicated ISO-compliant
toroidal coil is required.

¢ Extensive waveform display capabilities

Incorporates a zoom display function, which permits the user to change the spacings of
the X-axis (time) and Y-axis (force/current) freely, and a cursor measurement function, a
function for measuring values between parts of the waveforms by moving the horizontal
Cursor.

o Optimal waveform redisplay (FIT) capability
If the waveform is moved or zoomed off the screen, the instrument can resize the
waveform to its optimal size and redisplay it on screen.

e Simultaneous measurement of force and welding current during current flow
(Force/displacement-equipped specification function)

You can measure the force and other measurement items during current flow
simultaneously using the welding head which incorporates a force sensor in the pressure
follow-up mechanism. You can also measure the force and welding current during current
flow simultaneously using the optional current/force sensor (MA-770A/MA-771A), as
conventionally.

¢ Storing measured values and waveforms
You can store measured values and waveforms in USB or built-in flash memory.

¢ Managing measurement data with PC
You can transmit measurement data to your PC through the RS-232C, RS-485 or
Ethernet communication.

e Supports a wide range of welding machines
The instrument supports single-phase AC, DC inverter, AC inverter, and transistor welding
machines.

e Supports multiple languages
Languages available are Japanese, English, Chinese, Korean, German, French, and
Spanish.

e Envelope function

2. Features
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The envelope function (making the OK/NG judgment by comparing a waveform within an
allowable range and a monitored waveform) enables management with waveforms in
addition to conventional measured values.

¢ Measurement with seam current

Measures current/voltage in AC welding or voltage in DC welding with a max. 5-minute
moving measurement.

2. Features
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3. Packaging

Check the contents of the package. In the case of damaged or missing items, please contact
Amada Miyachi Co., Ltd.

1) Accessories

Item Model Item No. | Q'ty

Voltage detection cable | SK-1193301 (cable length of 3 m) 1193301 |1
Thermal paper NPIT5838 1188100 |1
Connector Case | HDB-CTH(10) 1022933 | 1
(D-Sub, 25-pin,

male) Plug HDBB-25P(05) 1022559 | 1
Connector Case | HDC-CTH(10) 1022938 | 1
(D-Sub, 37-pin,

male) Plug HDCB-37P(05) 1022561 | 1
Operation manual AS1192560(0M1192557,0M1192558) | 1192560 | 1

3. Packaging
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a.For MM-400A-00-00/00-01

Item Model Item No.
KP-35 KS-16A SVT#18x3 B-TYPE
(3-pin plug, for 100—120 V AC) (cable length | 1153158
3m)
“4 KP244 VCTF3*1.25 KS16D 3M gray
Power cable (Japan, for 200 V AC) (cable length of 3m) | 1127798
CEE3P-W-1.8
(round plug, for 200240 V AC) (cable 1024118
length of 1.8 m)
3-pin/2-pin conversion |y pp o4 (o 100-120 V AC) 1025303
adapter for power cable
MB-800M (approx. 250 mm in dia.)
1x sensitivity coil (with 800 mm bracket) 1192501
) . (cable length 3 m)
ISO toroidal coil
MB-400M (approx. 120 mm in dia.)
1x sensitivity coil (with 400 mm bracket) 1192500
(cable length of 3 m)
MB-800K (approx. 250 mm in dia.)
1x sensitivity coil (with 800 mm bracket) 1001281
(cable length of 3 m)
y MB-400K (approx. 120 mm in dia.)
Toroidal coil® 1x sensitivity coil (with 400 mm bracket) 1001277
(cable length of 3 m)
MB-45F (45 mm in inner dia.)
10x sensitivity coil (mold type) (cable length | 1001284
of 3 m)
RS-232C CO06N-09MS-09FS-CROSS-WS15
- . ; 1173816
communication cable (1.5 m, 9-pin, male/female)
L-04742-001
RS-485 connector (Connector (D-Sub 9-pin, male)) 1006939
Toroidal coil ® SK-1193305 (cable length of 0.5 m) 1193305
conversion cable
Voltage detection SK-1193599 (cable length of 0.1 m) 1193599
conversion cable
SK-1194039 (2 m) 1194039
Toroig4a| coil extension SK-1194040 (5 m) 1194040
cable SK-1194041 (10 m) 1194041
SK-1194042 (20 m) 1194042

*1: Exclusively for the MM-400A. Do not use for other devices.

MM-400A.

: Toroidal coil conversion cable, SK-1193305 is required for connecting to the

*3: The conversion cable is required for connecting a old type voltage detection
cable (42265: ltem No. 1001579).

*4: For extending the MB-400M/800M.

3. Packaging
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b.For MM-400A-00-01

Item

Model

Item No.

Shunt resistor

DS 500A/100mV (range between 25 A and
500 A)

1194386

DS 1000A/100mV (range between 50 A and
1000 A)

1194387

Current/force sensor

MA-770A-01 (4903 N (500 kgf) max.)

1000578

MA-771A-01 (9806 N (1,000 kgf) max.)

1000577

Replacement plate

1037281

Z-04715-002 (with groove)
Z-04715-003 (flat)

1037282

Force sensor '

MA-520B-00 (98.06 N (10 kgf) max.)

1194126

1194127

(
MA-521B-00 (980.6 N (100 kgf) max.)
MA-522B-00 (9806 N (1,000 kgf) max.)

1194128

Multiconnector (for
external £10V voltage/4
to 20 mA current)

SRCN6A21-16P

1022267

Load cell

LS-20NB (Rating: 20 N)

1024913

LS-50NB (Rating: 50 N)

1024916

LS-200NB (Rating: 200 N)

1024912

LS-500NB (Rating: 500 N)

1024915

LS-2000NB (Rating: 2000 N)

1024911

LS-5000NB (Rating: 5000N )

1024914

LCN-A-10KN (Rating: 10000 N)

1177178

Load cell conversion
cable™

SK-1194070 (2 m)

1194070

SK-1194071 (3 m)

1194071

SK-1194072 (4 m)

1194072

Displacement sensor

LGK-110 (10 mm)
(Mitutoyo) (cable length of 2 m)

1024867

LGF-125L-B (25 mm)
(Mitutoyo) (cable length of 2 m)

1155408

Displacement sensor
extension cable

902434 (cable length of 5 m)

1177406

Contgct type sensor
head™

GT2-P12 (12 mm) (KEYENCE)

1183627

Sensor head cable™

GT2-CH2M (cable length of 2 m)

1167349

Mounting amplifier unit

GT2-71D

1158344

Displacement sensor
relay connector 8

SRCN6A16-10P

1191285

Displacement sensor *

ST1278 (12 mm)
(HEIDENHAIN) (cable length of 1.6 m)

1024966

Displacement sensor
conversion cable™

SK-1179208 (for ST1278)

1179208

3. Packaging
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Item Model

Item No.

GS-1830A (30 mm)
(Ono Sokki) (cable length of 1.9 m)

1163720

Displacement sensor °
GS-1813 (13 mm)

(Ono Sokki) (cable length of 1.9 m)

1163721

Displacement sensor SK-1194374 (cable length of 0.15 m)
relay cable”

1194374

*1: For the load cell with 10000 N, contact Amada Miyachi Co., Ltd.

*2: Conversion cable with ferrite core for load cell,
LS-20/50/200/500/2000/5000NB.

*3: A combination of the sensor head, sensor head cable, mounting amplifier unit,

and relay connector is required.

*4: Displacement sensor conversion cable, SK-1179208 is required.

*5: Displacement sensor relay cable, SK-1194374 is required.

3. Packaging
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4. Name and Functions of Each Section

7

() Front |
ci=a2

Oonma

( D
®
©) > © - Povent ©)
© - it ®

THERMAL PRINTER ALARE

uss
s B
BT AGHI

MM=400A
WELD
g

e A

[RESET] button: Resets an error that has occurred.
[POWER] lamp: Lit when the power is ON.
[TRIGGER] lamp: Lit during the measurement operation.

® ©® ® ©

Printer: Prints measured values, waveforms and other information.
(Note) Be sure to turn OFF the power when replacing paper in the printer.

©

Touch panel: Shows measured values, waveforms and operation screens.
Refer to Chapter 8, “Operation Screens” for details of the operation screens.

® USB memory connector: Plug the USB memory into this connector.

4. Name and Functions of Each Section
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® External I/O connector (1): A connector to input signals from peripheral
devices.

® External I/O connector (2): A connector to output signals to peripheral devices.

® RS-232C/RS-485 connector: Connector to connect the instrument and host
computer with an optional RS-232C communication cable. Used to transfer
measured values and waveform data to the host computer.

@ Toroidal coil connector: Plug a toroidal coil into this connector.

® Voltage detection cable connector: Plug the voltage detection cable into this
connector.

® Displacement sensor connector 1"": Plug an optional displacement sensor (e.g.,
LGK-110/ST1278 2) into this connector.

@ Displacement sensor connector 2" Plug an optional displacement sensor (e.g.,
GS-1830A%/GT2-P127) into this connector.

Force sensor connector ': Plug an optional force sensor (e.g.,
MA-520B/MA-521B/MA-522B) into this connector.

© Multiconnector ": Plug an optional current/force sensor (e.g.,
MA-770A/MA-771A) into this connector. Also used to plug an external
voltage/current input and shunt resistor.

® Main power switch: Switch for the main power. Set this to the ON position (—
side) to start the MM-400A.

@ Power cable connector: Plug the power cable into this connector.

4. Name and Functions of Each Section
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@ LAN cable connector: Plug the LAN cable for Ethernet into this connector.
*1: ® to @ are force/displacement-equipped specification function connectors.

*2: In addition to the displacement sensor, the dedicated connector and cable are
required. Refer to “(2) b in Chapter 3” for details.

4. Name and Functions of Each Section
4-3
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5. Operation Flow

The operation flow is shown below.

Install the MM-400A

(Refer to (1) in Chapter 6)

v
Device connection
Connect measurement devices to the MM-400A Connect with other
devices
Voltage Displacement Force
Current measurement  measurement measurement ' Sequencer
Toroidal coil Voltage Displacement : Force
; detection sensor sensor
cable
(Referto (2)a, (Referto(2)a, (Referto(2)b, (Referto(2)c, etc.
Chapter 6) Chapter 6) Chapter 6) Chapter 6)
or
“Current/force
sensor
(Refer to (2) c,
Chapter 6)
| Startup the MM-400A | (Refer to (1) in Chapter 7)
Setup the system and conditions
(Refer to (2) j, k, I, m, r, s, t, Chapter 8)
\4
Perform measurement
Current (current Voltage . Displacement | Force
flow time) measurement . measurement ' i i measurement
measurement
(Refer to (1) in (Refer to (1) in (Refer to (2) in (Refer to (3) in
Chapter 9) Chapter 9) Chapter 9) Chapter 9)

Print measurement results

v

Shut down the MM-400A

(Refer to (2) in Chapter 8)

(Refer to (3) in Chapter 7)

\ 4
Using recorded data

(Refer to Chapter 12)

*1:

Force/displacement-equipped
specification function

5. Operation Flow
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6. Installation and Connections

1) Installing the MM-400A

1) Place the MM-400A on a stable surface.

2) Connect the supplied power cable to the power cable connector [INPUT
POWER] on the rear panel.

6. Installation and Connections
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(2) Preparations for Measurement — Connection

between the MM-400A and Measurement Devices

a.Connecting the Toroidal Coil and the Voltage Detection Cable

To measure the current or voltage, connect the toroidal coil and the voltage
detection cable to the rear panel of the MM-400A.

Toroidal coil
connector

Toroidal coil (e.g., MB-400M)

Connect a toroidal coil suited to your operating environment.
The toroidal coils of the following sizes can be used:

Toroidal coil model Type

MB-800M 1x sensitivity coil (with 800 mm bracket), ISO-compliant
type

MB-400M 1x sensitivity coil (with 400 mm bracket), ISO-compliant
type

MB-800K (Note) 1x sensitivity coil (with 800 mm bracket)

MB-400K (Note) 1x sensitivity coil (with 400 mm bracket)

MB-45F (Note) 10x sensitivity coil (mold type)

(Note) Optional toroidal coil conversion cable, SK-1193305 is required.

Follow the steps described below to connect the toroidal coil and the voltage

detection cable.
1) Plug the toroidal coil’s connector into the toroidal coil connector [COIL] on the

rear panel of the MM-400A.

6. Installation and Connections
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2) Fit the toroidal coil onto the welding machine’s arm or secondary conductor.
When fitting the coil, be careful with the following:

o Keep the toroidal coil’'s hooking bracket as far away from the welding
machine’s arm (secondary conductor) as possible.

¢ Do not deform the circular form of the toroidal coil when fitting it.

Arm

Do not deform the circular
form of the toroidal coil.

‘Keep the hooking bracket at the]

Toroidal coil

Hooking
bracket

/ CAUTION \

o |f the toroidal coil is fitted in reverse orientation, the waveforms in the
WAVEFORM screen and the analog output waveforms measured with
the oscilloscope are also shown in reverse. The analog output (current
and voltage) is output in reverse side of the waveforms in the
WAVEFORM screen.

_l—\_H

J B

e For a band-type toroidal coil, do not deform it when fitting it. Repeated
K bending and extension may break internal wires.

6. Installation and Connections
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3) Plug the voltage detection cable connector into the voltage detection cable
connector [V-SENS] on the rear panel of the MIM-400A.

. @' A
(-] @ @

(= =)

o KO

4) Connect the voltage measurement cables to the electrodes (positive/negative).

(Note) To properly perform a voltage detection

The voltage detection cable picks up voltage induced by the welding current. To
measure the voltage between the tips, connect the cable as shown below.

7\
(@) [

] Lead wire

Make the distance between clips as small as
possible, and twist the lead wires together so
that induction voltage is reduced and the
voltage between tips can be measured
accurately.

©)
&

Clip

When the voltage detection cable wires are
placed as shown to the left, voltage induced
by the welding current is added to the voltage
between tips. When monitoring voltage,
fasten the lead wires so that the loop space S
does not change and induction voltage does
not fluctuate.

Loop space S

6. Installation and Connections
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b.Connecting the Displacement Sensor (Force/displacement-equipped

specification)

As a force/displacement-equipped specification function, the MM-400A can

measure displacement.

To measure displacement, connect a displacement sensor.
We recommend the following displacement sensors:

Item Model Item No. | Connector
LGK-110 (10 mm)
(Mitutoyo) 1024867
) (cable length of 2 m) DISPLACE
Displacement sensor MENT1
LGF-125L-B (25 mm)
(Mitutoyo) 1155408
(cable length of 2 m)
Contact type sensor GT2-P12 (12 mm)
head" (KEYENCE) 15
* GT2-CH2M
Sensor head cable (cable length of 2 m) 1167349 | DISPLACE
- — ) MENT2
Mounting amplifier unit GT2-71D 1158344
Displacement sgnsor SRCN6A16-10P 1191285
relay connector
. ST1278 (12 mm)
Displacement sensor * (HEIDENHAIN) 1024966
(cable length of 1.6 m) DISPLACE
- MENT1
Dlsplacgment sepzsor SK-1179208 (for ST1278) 1179208
conversion cable
GS-1830A (30 mm)
(Ono Sokki) 1163720
) - (cable length of 1.9 m)
Displacement sensor
GS-1813 (13 mm) DISPLACE
(Ono Sokki) 1163721 MENT2
(cable length of 1.9 m)
Displacement sensor SK-1194374
relay cable™ (cable length of 0.15 m) 1194374

*1: A combination of the sensor head, sensor head cable, mounting amplifier unit,
and relay connector is required.

*2: Displacement sensor conversion cable, SK-1179208 is required.

*3: Displacement sensor relay cable, SK-1194374 is required.

Follow the steps described below to connect the displacement sensor.

6. Installation and Connections
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1) Plug the displacement sensor connector into the displacement sensor
connector [DISPLACEMENT1] or [DISPLACEMENT2] on the rear panel of the
MM-400A.

(Caution) Connect the displacement sensor either to [DISPLACEMENT1] or
[DISPLACEMENT?Z]. Do not connect to both at the same time.

DISPLACEMENT1

DISPLACEMENT2

2) Install firmly the displacement sensor not so as to rattle in reference to the

figure below.
[ ]
Adjust sensor so that

Displacement shaft of sensor

Detecting ﬂg retracts halfway

Plate when electrode is

TL - at bottom.
Displacement -
Sensor ]
(Before Forcing) (After Forcing)

6. Installation and Connections
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4 ATTENTION N\

As the figure (A) below, be sure to keep the displacement sensor
perpendicular to the Displacement Detecting Plate. If Displacement Sensor
is slantingly installed like (B) or (C), the life of the sensor becomes shorter.

[Normal] [Abnormal] [Abnormal]
Displacement 0
Detecting
Plate
Displacement S Sl
Sensor

ha @

(A B

If the sensor is pressed beyond the range of measurement, it results in
malfunction. Make sure the displacement sensor and the sensor head are
Kinsulated before installed. /

The measured value of displacement is minus (-) or plus (+).

When FORWARD is selected for POLARITY in the EXTEND SETUP (3)
screen, the counted value is plus (+) in the direction of retraction of the
movable part of Displacement Sensor and the value is minus (-) in the
extension.

On the other hand, when REVERSE is selected, the counted value is minus (-)
in the direction of retraction of the movable part of Displacement Sensor and
the value is plus (+) in the extension.

Displacement
Detecting Plate

j::[ Retracting
Extending

Shaft of
Sensor

Displacement
Sensor

6. Installation and Connections
6-7




ws.<¥VYE%EMS 844-WSI-WELD - +1-216-475-5629

INTEGRATORS, INC.

4943 DriscollRoad *  Warrensville Heights, OH 44146 USA - WWWWSIWELD.com

MM-400A

c. Connecting the Force Sensor (Force/displacement-equipped specification)

The MM-400A can measure, as a force/displacement-equipped specification
function, force when connected with force sensor MA-520B/MA-521B/MA-522B,
pressure follow-up mechanism element P unit, or current/force sensor
MA-770A/MA-771A.

Current/force sensor MA-770A/MA-771A incorporates a current sensor (toroidal
coil), making it possible to measure force and current at the same time simply by
applying a force and passing a current.

Force sensor Current/force sensor

Follow the steps described below to connect the force sensor.

( CAUTION N

Be sure to set the force sensor’s offset to “0” before measuring force. You
can set the offset to “0” by touching the FORCE 0 key on the SYSTEM
SETUP (2) screen. At this time make sure that no force is applied to the
sensor.

1) Plug the force sensor connector into the force sensor connector [FORCE] on
the rear panel of the MM-400A.

vy

2) For the force sensor built in the welding head (P unit), connect the force sensor
cable from the P unit.

6. Installation and Connections
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3) For MA-520B/MA-521B/MA-522B, attach the force sensor to the welding
machine’s electrodes.

When attaching the sensor, be careful with .
the following: : Align the centers.

¢ Be sure that the center of the sensor’s
detection area is aligned with the centers
of the welding machine’s electrodes.

Apply force
perpendicularly.

e Be sure that the force is applied

perpendicularly to the force sensor.

Force sensor

Electrode

4) For the current/force sensor, plug the current/force sensor connector into the
multiconnector [MULTI] on the rear panel of the MIM-400A.

N 7

[c]

) O e ©

L]

@ @ (=] \ﬂ ! N/ 6l
N ™ -
CAUTION

e When using a force sensor, do not connect to the multiconnector
[MULTI]. Also, when using a current/force sensor, do not connect to the
toroidal coil connector [COIL] and the force sensor connector [FORCE].

e When using a force sensor, be sure to set the force sensor’s offset to “0”
before measuring force. When using a force sensor built in a head, set
the offset to “0” with the force applied to the head stopped. You can set
the offset to “0” by touching the FORCE 0 key on the SYSTEM SETUP

\ (2) screen. At this time make sure that no force is applied to the sensor./

6. Installation and Connections
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5) Attach the current/force sensor to the welding machine’s electrodes.

When attaching the sensor,
be careful with the following: Welding head
« Be sure that the center of Clamp the Electrode J_L N
the sensor’s detection area current/force sensor
is aligned with the centers of between the
the welding machine’s electrodes, and apply
electrodes. force and current. Release
e Be sure that the force is o] -
applied perpendicularly to j
the sensor. Current/force sensor [ Apply force
Electrode

6. Installation and Connections
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d.When Using an External £10 V Voltage Input (Force/displacement-equipped
specification)

1) The MM-400A allows for displaying the measured voltage signal using a
commercial sensor and amplifier connected to the external +10 V voltage input.

Follow the steps described below to connect the external £10 V voltage
equipment.

External £10 V Voltage Input Connection Diagram

Sensor amplifier 16-pin female

multiconnector

10 V voltage output External £10 V

voltage input

GND GND
MM-400A

The 16-pin female multiconnector is optional.
(Multiconnector SRCN6A21-16P: Japan Aviation Electronics Industry)

2) Plug the multiconnector into the multiconnector [MULTI] on the rear panel of
the MM-400A.

N CH vy

6. Installation and Connections
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e.When Using an External 4 to 20 mA Current Input (Force/displacement-
equipped specification)

1) The MM-400A allows for measurement connecting a commercial 4 to 20 mA
output sensor connected to the external current input. The current according to
the measured value flows in a range of 4 to 20 mA.

External 4 to 20 mA Current Input Connection Diagram

Measuring 16-pin female
instrument having multiconnector
4 to 20 mA output

External 4 to 20 mA
current input

— 8 GND

MM-400A

The 16-pin female multiconnector is optional.
(Multiconnector SRCN6A21-16P: Japan Aviation Electronics Industry)

6. Installation and Connections
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7. Basic Operation

1) Startup

1) Set the main power switch on the rear panel to the ON position (- side).

A

The MEASUREMENT 5(1) or MEASUREMENT 10 screen appears on the

display after a while. (The MEASUREMENT 5(1) screen appears first used
after shipment.)

MEASUREMENT 5(1)
CURR AVG RMS

CURR PEAK

VOLT AVG RMS

VOLT PEAK

WELD TIME

MENU | NEXT | | SAVE | VIE

To display a waveform or change or check the setting, touch MEAS (green) to
change it to PROG (yellow). (Alternately switched by touching.)

MEASUREMENT 5(1)
CURR AVG RMS

(6. 00 kA)

CURR PEAK
(6.00 k)

VOLT AVG RMS
(6.00 V)

VOLT PEAK
(6.00 V)

WELD TIME

MENU | NEXT

7. Basic Operation
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This section describes the basic usage of the MM-400A.

1) Touch the MENU key on the lower-left portion of the screen.
The MENU screen appears.

MENU PROG |*¥| ]
| MEASUREMENT | [ ALL CYCLE |
| WAVEFORM || FORCE TIMING |
| VIEW | [ BASIC SETUP |
| COMPARATOR | [ EXTEND SETUP |
| ENVELOPE | [ sysTEM sETuP |
| HISTORY | [ EXT INPUT/OUTPUT |
| _PRINT | [ COMMUNICATION |
| USB | [ INTERNAL MEMORY |
C N | | \_

2) Touch the desired menu on the MENU screen.
For operations on each screen, refer to Chapter 8, “Operation Screen.”

IMPORTANT

e Press switches and touch panel display carefully by hand. Handling
them roughly (using a screwdriver or the tip of pen) may result in a
malfunction or failure.

e Press switches and touch panel display one at a time. Pressing more
than one switch at a time may result in a malfunction or failure.

3) When you touch a desired item on each screen, a ten-key for the item appears.

7. Basic Operation
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e For the VIEW screen

In this screen example, the cursor is positioned at the DISPLAY selection field.
The settable item is switched by “+” and “-.” When the setting limit is reached,
only “+” or “-” appears. After selection, touch ENT to determine. To exit a

ten-key display without determining setting, touch ESC.

EASRE
e
+ |

] NMEASURE NT

CaiaNIrY

MEASURE / ﬂ

@ | fors |

MENU
NT |

Bl

e Forinputting a value

VIEW PROG |

DISPLAY |10 ITEMS

Current cursor position

INCURR AVG RMS

UUTol | AL

(green background)

2 [CURR PEAK | 7[FORCE AVGT |
3[VOLT AVG RMS | B |FORCE AVGZ |
4[VOLT PEAK | 9[EXT AVG1 |
5[WELD TIME J10(EXT AvG2 |
1[CURRENT [0 8 [POWER [ow]
2[VOLTAGE  [ON] 4 RESISTANCE [ii]

| | | | BACK

In this screen example, the cursor is positioned at the START TIME setting
field. Set a value using numbers and decimal point, and touch ENT to
determine. To exit a ten-key display without determining setting, touch ESC.

Touching 1 | moves the input field up and down. Touching «<— — moves the
digit of the input number right and left. Touching CLR deletes the input letters

and numbers one by one.

When an unsettable value is input and determined, it returns to the original

setting value.
BASIC SETUP(1)
START TIME
B ot
z|E| =]l
i4|le]is]| 4|

tlels| | |
fo|.| e
MENU | NEXT |

PROG| |SCH. #[007]PROT

[PROT
[auTO

6. 00| kA

(6 00V

2000| ms

| copy

7. Basic Operation

Select an input field.
(State of being input:
green background)
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e For selecting a mode
In this screen example, the cursor is positioned at the TRIGGER selection field.
The settable item is switched by “+” and “-.” When the setting limit is reached,
only “+” or “-” appears. After selection, touch ENT to determine. To exit a
ten-key display without determining setting, touch ESC.

Touching 1 | moves the input field up and down.

TRIGGER
| |t BASIC SETUP (1) PROG| | scH. # (001 pRaT

] | ESC | | T‘ Select an input field.

e | /_J R E;Sré?etr? tc))efl(?kes?gl.lir?g;lt
= Setting JJ_J ﬂ L

J|J|:J—| TRIGGER [PROT |
I
[[E]=

i | >l

I*Jﬂ | limit ‘ [ I +| _| [6.00]V
i ' (0000, 0]6YC

H ! lll-l JJJ% 0250. 0|£YC

] e ) MENU | NEXT 7 | (oY

e For setting the SCHEDULE NAME
For SCHEDULE NAME in the BASIC SETUP (1) screen, select up to five
letters among numbers of 0 to 9 and alphabetical characters of A to Z using
five kinds of ten-keys. After selection, touch ENT to determine. To exit a
ten-key display without determining setting, touch ESC.

Touching 1 | moves the input field up and down. Touching «<— — moves the
digit of the input number right and left. Touching CLR deletes the input letters
and numbers one by one.

Touching < > moves between ten-keys (i) to (iv).

(i) Input numbers 0 to 9. (i) Input Ato I.
Move to the next ten-key (ii) by >. Move to (iii) by > and (i) by <.
BASIC SETUP (1) PROG| |SCH. i [001] AMYO1 BASIC SETUP (1) PROG| | SCH. it [001] AMva1
SCHEDULE NAWE E ] SCHEDULE NAWE B
- ‘ GLR‘ | CURRENT e | o | CURRENT

CYC#rxHz-AC CYC##+Hz-AC

7] 0] ] =] = ] o] ] =] =
+lsle] ¢ ol elr] 4 L

jefs| | | ‘E‘m e n|o] | | ;’w
_Jo|>| & | 2000. 0] GYG <| |>| em | 2000. 0] GYE
MENU | NEXT | | | | copy MENU | NEXT | | | | copy

7. Basic Operation
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(iii) Input J to R.
Move (iv) by > and (ii) by <.

(iv) Input S to Z.

Move (iii) by <.

UP (1) PROG| |SCH. # [001] AMYD1
SCHEDULE. NAME ]|
5|1 0]+ [[=] 060 ke
viwl x| 4] (20. 00] kA
vz e || o

10000 0] CYC
<|_|>| &r | 2000, 0]CYC
MENU | NEXT | | | | copy

Touching the function keys at the lower portion of the screen loads screens or

When the function keys do not work, the background turns in white.

PROG|  |ScH. # [001] AMYO1
SCHEDULE NAME £
= ‘ an| [ CURRENT
- CVC##eHz-AC
B xR == os0] i
LB A
Plalr|_|_| ooy
— ore
I 2000. 0] CYE
MENU | NEXT | | | Copy
4) Enable the function keys.
enables various functions.
[ |
e
INTERVAL (0001
OUT OF LIMIT OPERATION
WAVE DECIMATION 200| us
UNITS
DECIMAL POINT RANGE . |

MENU | | |

Since READ does not
work when SCREEN is
selected for ITEM, the
background turns in white.

(Do

R
e
INTERVAL (o001
OUT OF LIMIT OPERATION
WAVE DEGIMATION 200]us
UNITS
DECIMAL POINT RANGE . |
SCHEDULE AREA [001] ~ [127
FILE NO [o1]
MENU | | | 1@ SAVE

Since READ works when
SCHEDULE is selected for
ITEM, the background
remains gray.

7. Basic Operation
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5) Scroll a screen.
Touching the CHANGE key on the at the lower portion of the HISTORY screen
displays < — to switch ten measurement items selected in the VIEW screen.
Touching the SCROLL key displays 1 | to scroll the screen by seven points.
The page number is shown at the upper-right portion on the screen.
isor
DATE AND TIME SCH CURRENT AVERANGE RMS
~17/11/17 10:18:46 001 . 1.17 kA
~17/11/17 10:19:42 001 l 1.16 kA
~17/11/17 10:18:11 001 l 117 kA
~17/11/17 10:18:10 001 B 115k
~17/11/17 10:18:08 001 B 116k
~17/11/17 10:17:43 001 I 1.47 kA
P17 Q016052 _001 I 117 kA
| SELEGT |~ SAVE |ALL DEL
001/002
1% page of 2 pages
IS Froc ¢ 001/002 HISTORY PROG *{ 001/002
DATE AND TIME SCH CURRENT AVERANGE RMS DATE AND TIME SCH CURRE
~1T/11/17 10:19:46 001 B 117k ~17/11/17 10:19:46 001 B 182K
~17/11/17 10:19:42 001 l 1.16 kA ~17/11/17 10:18:42 001 l 1.81 kA
~17A1/17 10:18:11 001 B 117k ~1TA1/17 10:18:11 001 B 182k
~A7/11/17 10:18:10 001 [ 1.16 kA ~17/11/17 10:18:10 001 @ 1.82 kA
~17/11/17 10:18:09 001 B 116k ~17/11/17 10:18:09 001 B 181k
~17/11/17 10:17:48 001 l 1. 47 kA ~17/11/17 10:17:48 001 l 2.16 kA
~17/11/17 10:16:52 001 l 1.17 kA ~17/11/17 10:16:52 001 l 1.82 kA
CHANGE | <= | = | | BACK CHANGE | <= | = | | BACK
002/002
2" page of 2 pages
CISE A -0 | 001/002 IS °-o: *{ 002/002
DATE AND TIME SCH CURRENT AVERANGE RMS DATE AND TIME SCH CURRE NGE RMS
~17/11/17 10:19:46 001 B 117k ~17/11/17 10:16:51 001 B 117k
~17/11/17 10:19:42 001 l 1.16 kA ~17/11/17 10:16:50 001 l 1.17 kA
~17/11/17 10:18:11 001 B 117k ~17A1/17 10:12:17 001 B 117k
~17/11/17 10:18:10 001 I 1.16 kA
~17/11/17 10:18:09 001 B 116k
~17/11/17 10:17:48 001 l 1. 47 kA
~17/11/17 10:16:52 001 l 1.17 kA
scROLL | | | | BACK scROLL || | BACK

7. Basic Operation
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1) Set the main power switch on the rear panel to the OFF position (O side).

7. Basic Operation
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8. Operation Screens

1) Operation Screen Organization

Turn on the power supply and switch the measurement mode “MEAS” (green) and the
program mode “PROG” (yellow) on the MEASUREMENT screen. Touch the MENU key
to display the MENU screen, and select each screen.

You can measure current, force and others in the MEASUREMENT, WAVEFORM and
ALL CYCLE screens.

The MEASUREMENT screen accepts next measurement even while the screen is
being updated following a measurement.

In contrast, the WAVEFORM, ALL CYCLE and ENVELOPE screens accept next
measurement only after the screen is updated.

If you switch to the measurement mode with data shown in a screen other than the
MEASUREMENT, WAVEFORM, ALL CYCLE and ENVELOPE screens, the display
returns to the MEASUREMENT screen to move to the measurement mode, after which
next measurement starts.

The MM-400A'’s operation screens (normal screen) are organized as shown below.

Startup MEASUREMENT MEASUREMENT
5(1) A 5(2) H H
b—1 N b—2 1 Switchover through :
! menu selection :
MEASUREMENT i Switchover through —} i
10 i function keys !
b-3 Ly '
The followings are set after the measurement mode (MEAS) is changed to the program mode
(PROG)
MENU MEASUREMEN VIEW
a-1ora-2 T c
5(1),(2) or 10
b-1, b-2,b-3

WAVEFORM

INFO
a—4

COMPARATOR
1M

COMPARATOR
»|(2)

A

e-1 e-2

ENVELOPE (1)
-1

ENVELOPE (3)

-

ENVELOPE (2)
-2

A
v

HISTORY
g

8. Operation Screens
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PRINT
h
UsB
i
ALL CYCLE (%) ALL CYCLE
(Current) — (Force)
i1 i—2
(+) |FORCE TIMING
k
BASIC SETUP BASIC SETUP BASIC SETUP
() —p |2 (3)
=1 -2 -3
EXTEND SETUP EXTEND EXTEND m—1, m-4 or
(1) < »| SETUP (2) SETUP (3) m-6
m—1 m-2 m-3
EXTEND SETUP EXTEND SETUP m—1 or m—6
> (4) «— |® >
m—4 m-5
EXTEND EXTEND - ”
<«—p|SETUP (6) | q—p |SETUP (7) o
m-6 m—7
SYSTEM SYSTEM
SETUP (1) < »| SETUP(2)
n—1 n-2
EXT INPUT/ EXT INPUT/ EXT INPUT/ EXT INPUT/
OUTPUT (1) |g p|OUTPUT (2) |<4—|[OUTPUT (3) |¢—{OUTPUT (4)
o1 02 0—3 o4
INPUT/OUTPU
T CHECK
o5
COMMUNICA- COMMUNICA-
TION (1) < o | TION (2)
p—1 p=2
INTERNAL READ FLASH
MEMORY <4——»| MEMORY
q-1 q-2

*1: Shown only for force/displacement-equipped specification function

8. Operation Screens
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The MM-400A’s operation screens (seam measurement) are organized as shown

below.
MENU [SEAM] SEAM
a-3 WAVEFORM
r
PRINT
L | h
INFO
a—4
USB
L1
SEAM SETUP SEAM SETUP SEAM SETUP
(1) <«—>»|2 «—>|®
s—1 s—2 s=3
SYSTEM SYSTEM
L ISETUP (1) <—»|SETUP (2)
n—-1 n-2
EXT INPUT/ EXT INPUT/ EXT INPUT/ EXT INPUT/
L {OUTPUT (1) | q—p|OUTPUT (2) | q—p|OUTPUT(3) <—»|OUTPUT(4)
o1 0-2 0-3 o—4
\ INPUT/OUTPU
TCHECK
o-5
COMMUNICA- COMMUNICA-
L_{TION (1) <—>|TION (2)
p-1 p—2

8. Operation Screens
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2) Description of the Operation Screens

a. MENU Screen

Touching each item moves each screens. The screen varies according to the
product specifications and mode settings.

a-1. Normal: force/displacement equipped

(T s ™|

| MEASUREMENT | | ALL CYCLE

| WAVEFORM | | FORCE TIMING

| VIEW | | BASIC SETUP

| COMPARATOR | | EXTEND SETUP

| ENVELOPE | | SYSTEM SETUP

| HISTORY | | EXT INPUT/OUTPUT |

| PRINT | | COMMUNIGATION

| UsB | | INTERNAL MEMORY |
[wo |

a-2. Normal: standard (force/displacement not equipped)

(T s ™2 |

| MEASUREMENT | | ALL CYCLE

| WAVEFORM |

| VIEW | | BASIC SETUP

| COMPARATOR |

| ENVELOPE | | SYSTEM SETUP

| HISTORY | | EXT INPUT/OUTPUT |

| PRINT | | COMMUNIGATION

| UsB | | INTERNAL MEMORY |
fweo |

8. Operation Screens
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a-3. Seam mode: standard and force/displacement equipped

To change to the seam mode, touch SYSTEM SETUP in the MENU screen
and set MODE to SEAM in the SYSTEM SETUP (1) screen.

i

SEAM SETUP

EXT INPUT/OUTPUT
COMMUN ICAT 1 ON

| |
| |
| |
| |
| SYSTEM SETUP

| |
| |
| |

fowo |

a-4. INFO screen

Touching the INFO key in the MENU screen displays various settings and
software versions. Touching the BACK key returns to the MENU screen.

Standard (force/displacement not equipped)

CEN—: |

MODE NORMAL
CURRENT TORDIDAL COIL TIMES 1
conversion cofficient  227. 0mV/kA

VERSION  1:V¥00-014, 01, 11 2:V00-014, 01 3:V00-01A

| | | | | BACK |

Force/displacement equipped
INFO PROG | /T
MODE NORMAL
CURRENT TOROIDAL COIL TIMES 1

conversion cofficient  227. 0mV/kA
DISPLACEMENT Mitutoyo

SENSOR STEP 01. Oum

UNITS REFERENCE

MEASUREMENT MODE mm
FORCE 9806 N (MA-522)

SPAN 1000
EXTERNAL 9999 (VOLTAGE)

VERSION  1:V0D-01A, 01, 01 2:V00-01A, 01 3:V00-01A
| | | | | BACK |

8. Operation Screens
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b. MEASUREMENT Screen

The MM-400A can display up to 10 measured values simultaneously. There are
two modes for the MEASUREMENT screen, a mode to display 5 items in two
screens (b-1, b-2) and a mode to display 10 items in a screen (b-3). The display
mode is selected in the VIEW screen.

b-1. MEASUREMENT 5(1) screen

MEAS] | SCH. #[001] AMYOE——(1) () (3)
CURR AVG RMS
(2. 000 k&) GOOD 1 g O42kA

CURR PEAK
(2. 000 k&) GOOD 1 . 205kA

VOLT AVG RMS

(6.00 V) GOOD O 5 1 v “) )

VOLT PEAK
(6.00 V) GOOD

1T GOOD 200ms

MENU | NEXT | | | SAVE | VIEW (6)
b-2. MEASUREMENT 5(2) screen

S TR eS| 5ch. 57

Gosn oo
osn o
DIST INITINAL - 0. 000..
GOOD
MENU | | PREV | | SAVE | VIEW

b-3. MEASUREMENT 10 screen

psskaien 10— 2 CRATT T

CURR AVG RMS FORCE AVG1

GOOD GOOD
CURR PEAK FORCE AVG2

GOoD GOOD
VOLT AVG RMS DIST INITINAL

GOOD 0. 50 [JERa]
VOLT PEAK DIST PULSE!

GOOD [__0.60, JEVE) [ 0. 102 ]
WELD TIME GOOD COUNT

GOOD

MENU | | | | SAVE | VIEW

8. Operation Screens
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MM-400A

(1

SCH.#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

SCHEDULE NAME
Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
MEAS (MEASUREMENT) / PROG (PROGRAM)

Switches the measurement mode (MEAS) and the program mode (PROG).
When the power is turned on, the measurement mode is selected.

MEAS: Measurement enabled and screen operation disabled
PROG: Measurement disabled and screen operation enabled

Measurement item

Shows items selected in the VIEW screen. Shows the measurement range for
each measurement item in brackets in the 5-item display screens
(MEASUREMENT 5(1) and MEASUREMENT 5(2)).

Also shows the result by GOOD or NG when making a judgment.
Measured values

Shows the measured value of the each item.

Function keys

MENU: Touching this displays the MENU screen.

NEXT: Touching this displays the MEASUREMENT 5(1) screen. (5-item
display only)

PREV: Touching this displays the MEASUREMENT 5(2) screen. (5-item
display only)

SAVE: Touching this saves the measured values, all cycle, and waveforms to
flash memory in the MM-400A. The MM-400A operates in the same manner
as when saving the HISTORY screen. For more information, refer to “g.
HISTORY Screen.” It is necessary to set items to save on the INTERNAL

MEMORY screen in advance. If not, the SAVE key remains white and does not
function.

VIEW: Touching this displays the VIEW screen.

8. Operation Screens
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c. VIEW Screen

(1

)

i f

MEASUREMENT DISPLAY  [5 ITEMS ~ —————(1)
1/CURR AVG RMS | 6[FORCE AVG1 |
2 |CURR PEAK | 7|FORCE FINAL |
8|VOLT AVG RMS | 8[DIST FINAL |
AVOLT PEAK | G[EXT TIME | 2)
5[WELD TIME |10[WELD COUNT |
WAVEFORM 1 [CURRENT 0] 3[D1SPLACEMENT [N
2 |VOLTAGE [ON] 4][FORCE Jov, (3) @)
MENU | | | | ~ BACK (5)
DISPLAY

Select 5 items or 10 items.
MEASUREMENT 1 to 10

Select ten measurement items from the following thirty-four items. When the
measurement item is changed, upper and lower limits for the changed
measurement item are initialized. Set upper and lower limits again on the
COMPARATOR screen. (Refer to “e. COMPARATOR Screen.”)

(Note) Do not make MEASUREMENT 1 to 10 the same setting.

e CURR PEAK
Shows the peak current during current flow including the outside of the
measurement interval.

¢ CURR RMS
For ISO17657-compliant measurement. Calculates and shows the arithmetic
RMS current over the measurement interval.
Available only when you have selected ISO17657 for CALCULATION in the
BASIC SETUP (3) screen. (Refer to Note 1.)

¢ CURRAVG RMS
Original measurement mode. Calculates and shows the arithmetic mean
RMS current over the measurement interval.
Available only when you have selected ORIGINAL for CALCULATION in the
BASIC SETUP (3) screen. (Refer to Note 1.)

e VOLT PEAK
Shows the peak current during current flow including the outside of the
measurement interval.

e VOLT RMS
For 1ISO17657-compliant measurement. Calculates and shows the arithmetic
RMS voltage over the measurement interval.
Available only when you have selected ISO17657 for CALCULATION in the
BASIC SETUP (3) screen. (Refer to Note 1.)

e VOLT AVG RMS
Original measurement mode. Calculates and shows the arithmetic mean
RMS current over the measurement interval in arithmetic mean mode.
Available only when you have selected ORIGINAL for CALCULATION in the
BASIC SETUP (3) screen. (Refer to Note 1.)

o CONDUCTION ANGLE
Shows the maximum conduction angle within the current flow time including
the outside of the measurement interval. Used for the single-phase AC
welding machines.

8. Operation Screens
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¢ POWER
Shows the mean power over the measurement interval.

¢ RESISTANCE
Shows the mean resistance over the measurement interval.

o WELD TIME
Shows the time from the detection of a current trigger to when the current
flow is determined to be terminated.

e WELD TIME TP
Used when measuring the capacitor-type welding current. Shows the time
from when the welding current begins to flow to when it reaches the
maximum value.

e WELD TIME TH
Used when measuring the capacitor-type welding current. Shows the time
from the welding current exceeds the maximum value to when it falls to half
the maximum value.
(Note) In WELD TIME TP and WELD TIME TH, measurement is made when
the time setting is SHORT ms-DC. Also, make measurement with the setting
of SET PULSE for MODE and 00 for PULSE No.

¢ FLOW TIME
Applied for DC only. Shows the time from the detection of a current trigger to
when the current flows is decreased to the 10% level of the measured
welding current. Note that the meaning of 10% differs depending on the
CALCULATION setting in the BASIC SETUP (3) screen. (Refer to Note 2.)
ORIGINAL: 10% of welding current peak value
ISO17657: 10% of welding current RMS

o DISPLACEMENT INITIAL™
Available only when ABSOLUTE is selected for the measurement mode.
Measures and shows the displacement before welding. Select CURRENT
START or EXTERNAL INPUT for the timing setting of displacement
measurement INITIAL MEASUREMENT in the EXTEND SETUP (2) screen.

o DISPLACEMENT PULSE1"
Measures and shows the displacement after the end of WELD1. Select
CURRENT START or DELAY TIME for MEAS AFTER PULSE in the
EXTEND SETUP (2) screen. When DELAY TIME is selected, the
displacement between the end of WELD1 and the elapse of the delay time is
measured and shown. When CURRENT START is selected, the
displacement just before the start of current flow of WELD2 is measured and
shown.

 DISPLACEMENT PULSE2"
Measures and shows the displacement after the end of WELD2. Select
CURRENT START or DELAY TIME for MEAS AFTER PULSE in the
EXTEND SETUP (2) screen. When DELAY TIME is selected, the
displacement between the end of WELD2 and the elapse of the delay time is
measured and shown. When CURRENT START is selected, the
displacement just before the start of current flow of WELD3 is measured and
shown.
(Note) COOL is required between WELD1 and WELD2 for measurement.

o DISPLACEMENT FINAL"
Measures and shows the final displacement after the end of current flow
(between the final current flow and the end of final delay time).

» DISPLACEMENT REAL"
The MM-400A constantly measures and displays the displacement while
MEAS is selected. The MM-400A stops measurement when PROG is
selected. Measurement is made at intervals of twice a second. If you wish to
select FORCE REAL for measurement, select REAL for TRIGGER the
BASIC SETUP (1) screen.

8. Operation Screens
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e FORCE PEAK"
Shows the peak force including the outside of the measurement range.

o FORCE AVERAGE 1"
You can specify two measurement ranges for a single force application.
Shows the mean force over the force measurement interval 1. (START TIME
1 and END TIME 1 in the EXTEND SETUP (4) screen)

o FORCE AVERAGE 2"
You can specify two measurement ranges for a single force application.
Shows the mean force over the force measurement interval 2. (START TIME
2 and END TIME 2 in the EXTEND SETUP (4) screen)

e FORCE INITIAL™
Measures and shows the force before welding. Select CURRENT START or
EXTERNAL INPUT for the timing setting INITIAL MEASUREMENT in the
EXTEND SETUP (5) screen.

o FORCE FINAL"
Measures and shows the force after the end of current flow (between the
final current flow and the end of final delay time).

o FORCE REAL"
The MM-400A constantly measures and displays the force while MEAS is
selected. The MM-400A stops measurement when PROG is selected.
Measurement is made at intervals of twice a second. If you wish to select
FORCE REAL for measurement, select REAL for TRIGGER the BASIC
SETUP (1) screen.

o FORCE TIME"
Shows the time from when the force signal exceeds TRIGGER LEVEL to
when the signal falls below TRIGGER LEVEL.

o EXTERNAL PEAK’
Shows the peak external input voltage or current (10 V voltage or 4 to 20
mA current) converted at the preset conversion factor.

o EXTERNAL AVERAGE 1"
Shows the mean external input voltage or current (+10 V voltage or 4 to 20
mA current) converted at the preset conversion factor.

o EXTERNAL AVERAGE 2"
Shows the mean external input voltage or current (+10 V voltage or 4 to 20
mA current) converted at the preset conversion factor.

o EXTERNAL INITIAL™
Shows the measured external input voltage or current (+10 V voltage or 4 to
20 mA current) before welding converted at the preset conversion factor.
Select CURRENT START or EXTERNAL INPUT for the timing setting
INITIAL MEASUREMENT in the EXTEND SETUP (7) screen.

o EXTERNAL FINAL
Shows the measured external input voltage or current (+10 V voltage or 4 to
20 mA current) after the end of current flow converted at the preset
conversion factor. Select CURRENT START or EXTERNAL INPUT for the
timing setting INITIAL MEASUREMENT in the EXTEND SETUP (7) screen.

o FORCE REAL"
The MM-400A constantly measures the external input (+10 V voltage or 4
to 20 mA current) while MEAS is selected. The MM-400A stops
measurement when PROG is selected. Measurement is made at intervals of
twice a second. If you wish to select FORCE REAL for measurement, select
REAL for TRIGGER in the BASIC SETUP (1) screen.

o EXTERNAL TIME"
Shows the time from the start to the end of external input (10 V voltage or 4
to 20 mA current).

8. Operation Screens
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(4)

e WELD COUNT

Shows the counter that indicates the number of measurements. It counts up
irrespective of OK/NG judgment against upper and lower limits.

e GOOD COUNT
Shows the good counter within upper and lower limits.

¢ No selection
WAVEFORM 1 to 4
Select four items to display in the WAVEFORM screen from the following:

CURRENT, VOLTAGE, POWER, RESIST, DISPLACEMENT ", FORCE ',
EXTERNAL™, no selection

(Note) Do not make WAVEFORM 1 to 4 the same setting.
Display ON/OFF

Select whether to show the waveforms by selecting ON/OFF. The waveforms
with OFF are not shown even when selected.

(5) Function keys

MENU: Touching this displays the MENU screen.

BACK: Touching this returns the display to the previous screen
(MEASUREMENT or WAVEFORM screen). When the WAVEFORM screen is
selected from the MENU screen, this does not function.

*1: Forceldisplacement-equipped specification function

8. Operation Screens
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(Note 1) Difference between the original measurement mode and the ISO17657-compliant
measurement mode in RMS calculation

Current mean RMS (original) Current RMS (ISO17657-compliant)
Measurement time Measurement time
CURRENT m ﬂ CURRENT {\ m
1Trms § [Zrms é [3rms § l4rms Irms
Arithmetic mean RMS current in the measurement RMS current in all measurement
interval intervals
[1rms +12rms +13rms + l4rms
RMS = Irms
Arithmetic mean RMS = 4

(Note 2) Difference between current flow time of the original measurement mode and that of
the ISO17657-compliant measurement mode (DC measurement only)

END LEVEL FALL LEVEL

100% !

a = Weld time b = Current flow time (including fall time)
¢ = Current start time d = Calculation end time of welding current

¢ Original measurement mode
a: Time till the welding current reaches FALL LEVEL (10 to 90% of peak value)

b: Time till the welding current reaches END LEVEL (10% of peak value)
e |ISO17657-compliant measurement mode

a: Time till the welding current reaches FALL LEVEL (10 to 90% of RMS)

b: Time till the welding current reaches END LEVEL (10% of RMS)

(Note) FALL LEVEL is set in the BASIC SETUP (2) screen.

8. Operation Screens
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d. WAVEFORM Screen
Y rroc | SCH. # [001] AMYD1- M@

20 ms/div

CURRENT

PONER (4)

RESISTANCE 1
5 me/div

CURR AVG RMS
2.47 kb
CURR PEAK
3.06 ki
YOLT AVG RMS

(©)

1.02 v
YOLT PEAK
1.27 v ,
WELD TINE ()
0 20 40 80 30 100 80 ns
MENU | FIT X/Y AXIS TCURSOR | VIEW (6)

(1) SCH.#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

(2) SCHEDULE NAME
Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
(3) Waveform

Shows the waveforms of four items on the grid. Waveform display items can
be selected in the VIEW screen.

(Note) When EXTERNAL is selected for waveform display item, you need to
select VOLTAGE or CURRENT for INPUT in the EXTEND SETUP (7) screen.

® Waveform example when the external input is voltage (WAVEFORM 3)

vero e
1

s/div_ CURRENT

0.5 ¥/div
EXTERNAL

l .

CURR AVG RMS
2.16 kb
CURR PEAK
2.65 kA
YOLT AVG RMS
0.32 ¥
YOLT PEAK
0

.39
WELD TIME

0 1 7 3 4 1000 ms

B
MENU | FIT X/Y AXIS | CURSOR  VIEW

@ Waveform example when the external input is current (WAVEFORM 3)

8. Operation Screens
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EXE P0G ¢ scH. # [001] PROT-
1 s/div_ CURRENT

YOLTAGE
1 ¥/div

EXTERMAL
1000 ‘Ci/div

FORCE ]
- 100 Nediv
CURR AVG RNS

2.18 ki
CURR PEAK

2.70 kd
YOLT AVG RMS

1.03 ¥
YOLT PEAK

1.29 ¥
WELD TIME

1800 ms

MENU FIT XY AX@ \CURSDR\ VIEW

Dlsplays 140°C (4 mA) to 2000°C (20 mA) with a radiation thermometer. Less
than 140°C is not displayed.

(4) Grid spacing
Shows the grid spacings for the four waveforms shown on the grid.
(5) Measured values

Shows the measured values of five items. Measurement items can be selected
in the VIEW screen.

(6) Function keys
MENU: Touching this displays the MENU screen.

FIT: Touching this redisplays the waveforms by automatically resizing them to
fit into the screen.

XY AXIS: Touching this displays XY-axis scale command at the function key.
(Refer to (6)-1.)

CURSOR: Touching this displays the vertical axis and cursor command at the
function key. (Refer to (6)-2.)

VIEW: Touching this displays the VIEW screen.
(6)-1 XY-axis scale command
WAYEFORM PROG| | SCH. # [001] AMYO1

20 ms/div  CURRENT

2 ki/div
WOLTAGE
2 ¥/div

RESISTANCE 1
5 me/div

CURR AVG RMS
2.47 kb
CURR PEAK
3.06 ki
YOLT AVG RMS
1.02 v
YOLT PEAK
1.27 ¥
WELD TIME
80 ms

0 20 40 60 80 100

[XAXIST CURR _ VOLT  POWER  RESIST BACK |——(6)-1

X AXIS: Touching this enlarges/reduces the time axis of waveform and makes
it possible to move the waveforms. In this condition, touch the arrow key («—
—). This moves the waveforms to the right or left. Touch + (plus) to enlarge
the time axis of waveform or - (minus) to reduce it.
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xaxis @ e | | | BACK |

CURR: Touching this makes it possible to adjust the scale of the vertical axis
for the current waveform. In this condition, touch + (plus) to enlarge a scale of
the vertical axis for the current waveform or - (minus) to reduce it.

clRR | @ | O | | | BACK |

VOLT: Touching this makes it possible to adjust the scale of the vertical axis
for the voltage waveform.

ot @ | e | | BACK

POWER: Touching this makes it possible to adjust the scale of the vertical axis
for the power waveform.

POWER | | O | | | BACK |

RESIST: Touching this makes it possible to adjust the scale of the vertical axis
for the resistance waveform.

ResIST @ @ | | BACK |

(6)-2 Cursor command

WAVEFORM PROG| | SCH. # [001] AMYO1

20 ms/div  CURRENT

RESISTANCE [ |
5 me/div

CURSOR
CURRENT

YOLTAGE
0,90 V (6)-2

POWER

‘ - d RESISTANCE
0 20 40 60 80 100 0.45 mo

CURSOR | <~ <« = = | BAGK

Shows the current time axis information of the cursor and the measured values
of the waveforms at the point in time indicated by the cursor.

You can move the white line (cursor) on the grid right and left by touching the
function keys.

<- ->: Touching this moves the cursor right and left by 1 dot. The cursor
moves only while the key is touched.

<<- ->>: Touching this moves the cursor right and left by 50 dots.
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e. COMPARATOR Screen
e-1. COMPARATOR (1) Screen

PROG | |SCH. # [001] AMYOH——(1) (2)
LOWER  UPPER
CURRENT AVERANGE RMS | 00.00] | 99.00 kA
CURRENT PEAK | 00.00] | 99.00) kA
VOLTAGE AVERANGE RMS | 00.0f | 99.9)v
VOLTAGE PEAK | 00.0f | 99.9]v
WELD TIME | 0000.0] | 3000.0/CYC
®)
MENU | NEXT | \ \ @)
e-2. COMPARATOR (2) Screen
EEEZI R0 SCH. # [001] Y01 |
LOWER  UPPER
FORCE AVERANGE1 | 00.00f | 99.99[N
FORCE FINAL | 00.00f | 99.89[N
DISTLACEMENT FINAL +30.000] |+30. 000|mm
MENU | | PREV | | | |
(1) SCH#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

(2) SCHEDULE NAME
Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
(3) Parameter setting

Set upper and lower limits for the measurement items selected in the VIEW
screen as follows. Items 1 to 5 are on the COMPARATOR (1) screen and
items 6 to 10 are on the COMPARATOR (2) screen:

e CURRENT (PEAK, RMS, AVERAGE RMS)
Set upper and lower limits in the following ranges depending on the type of
toroidal coil connected and according to the CURR RANGE setting in the
BASIC SETUP (1) screen:

When 1x sensitivity coil is used:
2.000 kA range: 0.000 to 9.999 kA
6.00 kA range: 00.00 to 99.99 kA
20.00 kA range: 00.00 to 99.99 kA
60.0 kA range: 000.0 to 999.9 kA
200.0 kA range: 000.0 to 999.9 kKA
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When 10x sensitivity coil is used:
0.200 kA range: 0.000 to 9.999 kA
0.600 kA range: 0.000 to 9.999 kA
2.000 kA range: 0.000 to 9.999 kA
6.00 kA range: 00.00 to 99.99 kA
20.00 kA range: 00.00 to 99.99 kA

e VOLTAGE (PEAK, RMS, AVERAGE)
Set upper and lower limits in the following ranges according to the
VOLTAGE RANGE setting in the BASIC SETUP (1) screen:

6.00 V range: 0.00 to 9.99 V

20.0 Vrange: 0.0t0 99.9V

o WELD TIME
Set upper and lower limits in the following ranges according to the TIME
setting in the BASIC SETUP (1) screen:
CYC-AC, CYC***Hz-AC, CYC-DC, LONG CYC-AC: 0.0 to 3000.0 CYC
ms-DC, ms-AC: 0 to 30000 ms
SHORT ms-DC: 0.00 to 300.00 ms

¢ POWER AVERAGE
0.0 to 300.00 kW
o RESISTANCE AVERAGE
0.0 to 300.00 mQ
o FORCE (AVERAGE 1, AVERAGE 2, PEAK, INITIAL, FINAL) (*)
Set upper and lower limits in the following ranges according to the SENSOR
and UNITS settings in the EXTEND SETUP (5) screen:
MA-520: 0.00 to 99.99 N / 0.00 to 99.99 kgf / 0.00 to 99.99 Ibf
MA-521: 0.0 to 999.9 N/ 0.0 to 999.9 kgf / 0.0 to 999.9 Ibf
MA-522, MA-770A, MA-771A: 0 to 9999 N / 0 to 9999 kgf / 0 to 9999 Ibf

When rated setting (MANUAL SET) is selected for SENSOR, set upper and
lower limits in the following ranges according to the DECIMAL setting in the
EXTEND SETUP (5) screen:

****:0.00 t0 99.99 N / 0.00 to 99.99 kgf / 0.00 to 99.99 Ibf
****:0.0t0 999.9 N /0.0 to 999.9 kgf / 0.0 to 999.9 Ibf
*x: 0 to 9999 N / 0 to 9999 kgf / 0 to 9999 Ibf

o EXTERNAL (AVERAGE 1, AVERAGE 2, PEAK, INITIAL, FINAL) (*)
Set upper and lower limits in the following ranges according to the DECIMAL
setting in the EXTEND SETUP (7) screen:

* %% 29.999 to +9.999

****:-99.99 to +99.99

****1-999.9 to +999.9

% -9999 to +9999

e DISPLACEMENT (INITIAL, PULSE 1, PULSE 2, FINAL) (*)
Set upper and lower limits in the following ranges according to the SENSOR
STEP and UNITS settings in the EXTEND SETUP (3) screen:

When a sensor with 1 ym resolution or less is used: -30.000 to +30.000 mm /
-3.000 to +3.000 inch

When a sensor with 1.1 ym resolution or more is used: -300.00 to +300.00 mm
/-30.000 to +30.000 inch

(4) Function keys
MENU: Touching this displays the MENU screen.
PREV: Touching this displays the COMPARATOR (1) screen.
NEXT: Touching this displays the COMPARATOR (2) screen.
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*1: Forcel/displacement-equipped specification function
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f.

ENVELOPE Screen

The envelope function is to create an envelope waveform (upper/lower limit
threshold) based on the reference waveform to compare the actual measured

waveform with envelope waveform
f-1. ENVELOPE (1) Screen

Shows the measured waveform, upper/lower limit determination threshold and
judgment result of items selected for WAVEFORM 1 and WAVEFORM 2.

ENVELOPE (1)

PROG

SCH. # [005] AMYD 1=

0 20 40 60 80

20 ms/diDl| CURRENT
1 kbsdiv
SEGMENT#1 GOOD
SEGMENT#2 GOOD
SEGMENT#3 GOOD

UPPER/LOWER

YOLTAGE
1 ¥/div

SEGHENTH1 [EHUEEERI

SEGHENTH2 GO0D

SEGHENTS GO0D

Tl UPPER/LOWER W

(1)

@)

FIT

MENU | X/Y AXIS

| NEXT = EDIT

(1) SCH.#

Shows the measurement schedule number used (1 to 20). (The maximum
number of schedules is 127 in other screens, but 20 in the ENVELOPE
screen.) On the other hand, you can change schedules by selecting this field

and inputting a value.

(2) Waveform display

Shows waveforms and upper/lower limit thresholds.

(3) Item name and judgment result of the displayed waveform

Shows the item name and judgment results of WAVEFORM 1 (ENVELOPE#1)
at the upper part and WAVEFORM 2 (ENVELOPE#2) at the lower part. Shows
the judgment result of three range sections (SEGMENT#1 to #3) for

WAVEFORM 1, 2 (ENVELOP

E#1, 2) respectively.

Shows GOOD when the waveform is within the range, NG UPPER when it
exceeds the upper limit, and NG LOWER when it falls below the lower limit
even if 1 point. When it is out of both upper and lower limits at the same time,

NG LOWER is preferentially d
(4) Function keys

isplayed.

MENU: Touching this displays the MENU screen.

FIT: Touching this redisplays the waveforms by automatically resizing them to

fit into the screen.

XY AXIS: Touching this displays the cursor command at the function key.

NEXT: Touching this displays the ENVELOPE (3) screen.
EDIT: Touching this displays the ENVELOPE (2) screen.
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f-2.  ENVELOPE (2) screen

PROG| | SCH. # [005] AMYD1-

20 ms/div ENVELOPEH
CURRENT
1 kirdiv

SEGMENT#

OFFSET

(1))

UPPER +30 % (3)
LOWER -30 |%
START TIME
UPPER 5 (ms
LOWER 8 \ms
END TIME
UPPER 20 [ms
il 0 40 &0 80 To0  LOKER 20 jms
REFER | DELETE [X/Y AXIS | SAVE | EXIT @)

(1) SCH.#

Shows the measurement schedule number used (1 to 20). (The maximum
number of schedules is 127 in other screens, but 20 in the ENVELOPE
screen.) On the other hand, you can change schedules by selecting this field
and inputting a value.

(2) SCHEDULE NAME
Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
(3) Envelope judgment section and threshold setting

ENVELOPE#: Specify the waveform to set the threshold in. The name of the
specified waveform and the unit of the vertical axis are displayed.

SEGMENT#: Set the judgment level in three range sections (SEGMENT#1 to
#3) for each waveform. You can set ON/OFF to display/hide.

OFFSET: Set threshold for the reference waveform by upper limit and lower
limit. Setting threshold in value or percentage can be set in the ENVELOPE (3)
screen.

UPPER: Set the upper limit.
LOWER: Set the lower limit.

START TIME: Set the start of the time range to judge by threshold.

UPPER: Set the time to start the judgment of upper limit.
LOWER: Set the time to start the judgment of lower limit.

END TIME: Set the end of the time range to judge by threshold.

UPPER: Set the time to end the judgment of upper limit.
LOWER: Set the time to end the judgment of lower limit.

(Note) For envelope measurement, depending on the sampling interval (20 us,
50 us, 100 us, 200 us, 500 us, 1000 us) set in the SYSTEM SETUP (2) screen,
there is a limit for the envelope measurable time (time from START TIME to
END TIME). Set START TIME/END TIME according to the following table. If
the measurable time is exceeded, “E06: ENVELOPE ERROR” occurs when
the REFER key is touched.

Envelope interval | Measurable time
20 us 100 ms max.
50 us 250 ms max.
100 us 500 ms max.
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200 us 1000 ms max.
500 us 2500 ms max.
1000 us 5000 ms max.

(4) Function keys

REFER: Touching this takes in the reference waveform and displays the set
threshold and the reference waveform.

DELETE: Touching this deletes the displayed envelope judgment section and
threshold setting.

XY AXIS: Touching this displays the cursor command at the function key and
checks detailed data of time axis and vertical axis.

SAVE: Touching this displays YES and NO. Touch YES to save.

EXIT: Touching this closes the ENVELOPE (2) screen and returns to the
ENVELOPE (1) screen.

f-3.  ENVELOPE (3) Screen

ENVELOPE (3) PROG "8 I/

COMPARATOR MODE —()
ENVELOPE [NTERVAL 1000 us———(2)
[ MENU | | PREV | —0)

(1) COMPARATOR MODE
Select % SET or VALUE SET.

% SET: Set the UPPER/LOWER values for the reference waveform in the
range of +0 to +50% or -0 to -50%.

VALUE SET: Set the UPPER/LOWER values for reference waveform in upper
limit value (+) / lower limit value (-) directly.

(2) ENVELOPE INTERVAL
Set the sampling interval for envelope measurement.
You can select from among 20 us, 50 us, 100 us, 200 us, 500 us, and 1000 us.

(Note 1) The settable range of ENVELOPE INTERVAL changes depending on
the selected waveform or the SAMPLING INTERVAL setting. Therefore, make
a setting so as to satisfy all of the followings. If not, “E06: ENVELOPE
ERROR” occurs when editing envelope.

When the waveform type used in the WAVEFORM screen is CURRENT,
VOLTAGE, POWER, or RESIST and the TIME setting in the BASIC SETUP
(1) screen is SHORT ms-DC

CURRENT SAMPLING INTERVAL ENVELOPE INTERVAL
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20us 20us, 100us, 200us, 500us, 1000us
50us 50us, 100us, 200us, 500us, 1000us
100us 100us, 200us, 500us, 1000us

When the waveform type used in the WAVEFORM screen is CURRENT,
VOLTAGE, POWER, or RESIST and the TIME setting in the BASIC SETUP
(1) screen is a setting other than SHORT ms-DC

CURRENT SAMPLING INTERVAL ENVELOPE INTERVAL
20us. 50us 50us, 100us, 200us, 500us, 1000us
100us 100us, 200us, 500us, 1000us

When the waveform type used in the WAVEFORM screen is DISPLACEMENT

CURRENT SAMPLING INTERVAL ENVELOPE INTERVAL
20us. 50us 50us, 100us, 200us, 500us, 1000us
100us 100us, 200us, 500us, 1000us

When the waveform type used in the WAVEFORM screen is FORCE or
EXTERNAL and the waveform type used in ENVELOPE#1 and ENVELOPE#2
is CURRENT, VOLTAGE, POWER, RESIST, or DISPLACEMENT

CURRENT SAMPLING INTERVAL ENVELOPE INTERVAL
20us. 50us 50us, 100us, 200us, 500us, 1000us
100us 100us, 200us, 500us, 1000us

When the waveform type used in ENVELOPE#1 and ENVELOPE#2 is FORCE

or EXTERNAL

FORCE SAMPLING INTERVAL ENVELOPE INTERVAL
100us 100us, 200us, 500us, 1000us
200us 200us, 500us, 1000us
500us 500us, 1000us

For waveform type, refer to Chapter 8, “c. VIEW screen.”
For TIME, refer to Chapter 8, “I-1. BASIC SETUP (1) screen.”

For “CURRENT SAMPLING INTERVAL” and “FORCE/ EXTERNAL
SAMPLING INTERVAL”, refer to Chapter 8, “n-2. SETUP SYSTEM (2)
screen.”

(Note 2) Depending on the setting, there is a limit for the envelope measurable
time (time from START TIME to END TIME). Set START TIME/END TIME
according to the following table.

Envelope interval | Measurable time
20 us 100 ms max.
50 us 250 ms max.
100 us 500 ms max.

8. Operation Screens
8-22




w5|<¥“YE%BMS 844-WSI-WELD - +1-216-475-5629

INTEGRATORS, INC.

4943 Driscoll Road *  Warrensville Heights, OH 44146 USA - WWWWSIWELD.com

200 us 1000 ms max.
500 us 2500 ms max.
1000 us 5000 ms max.

(3) Function keys
MENU: Touching this displays the MENU screen.
PREV: Touching this displays the ENVELOPE (2) screen.

f-4. How to set the envelope reference waveform and the determination
range
There are two ways to create the threshold of the envelope function:
® How to create the upper/lower limit threshold based on the measured waveform

® How to create the upper/lower limit threshold based on the optionally created
waveform

@ is generally used, but @ is effective in the line where high dispersion exists in
measured values.

® How to create the upper/lower limit threshold based on the measured waveform

1)  When the power is turned on, the MEASUREMENT screen appears. Touch
MEAS to change it to PROG.

ST ] 5. 1] (EEEE O - |4 £ 601
GURR AVG RMS CURR AVG RMS
Gk G

CURR PEAK

GOk oo GO
@my o - o o

VOLT PEAK

0. 00 [ty | 0.00,
(6.00 V) GOOD (6.00 V) GOOD

WELD TIME WELD TIME
MENU | NEXT | | | SAVE | VIEW MENU | NEXT | | | SAVE | VIEW
2) Touch the MENU key and select ENVELOPE on the MENU screen.

R -<c ] [EEXTEOM Pro5 || st # 001] Aot

| MEASUREMENT | | ALL CYCLE \

| WAVEFORM | | FORCE TIMING \

| VIEW | [ BASIC SETUP \

| COMPARATOR | | EXTEND SETUP \
| | ENVELOPE \| | SYSTEM SETUP | ==

[ HISTORY || EXT INPUT/OUTPUT |

| PRINT | | COMMUNICATION |

| UsB | | INTERNAL MEMORY |

INFO | | | | | MENU | FIT /Y AXIS | NEXT | EDIT
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3) Touch PROG to change it to MEAS on the ENVELOPE (1) screen to measure
an actual welding waveform.

EETE R ess | [sci ¢ [o01] awvot ENVELOPE (1) VEAS| |scH. & [o01] awvor
0.5 ms/div  CURRENT
0.01 kA/div
SEGMENTH1
SEGMENT#2
SEGMENTH#3
UPPER/LOYER
» YOLTAGE
0.2 ¥/div
SEGMENT#1
SEGMENT#2
SEGMENTH#S
0.0 0.5 1.0 1.5 2.0 2.5 UPPER/LONER 1
MENU | FIT [X/Y AXIS | NEXT | EDIT MENU | FIT X/Y AXIS | NEXT | EDIT

4) Change MEAS to PROG.
When the waveform does not fit in screen size, touch the FIT key. Perform
welding actually and measure a median waveform of a good range. (When the
power supply is turned on and after the setting item is changed, XY-axis range
becomes the initial value.)

ENVELOPE (1) PROG| "%  SCH. # [001]|AMYO1 EED) PROG

CURRENT
0.01 kb/div
SEGMENT#1
SEGMENT#2
SEGMENT#3
UPPER/LOWER

Use

SCH. #[001] AMYOD1

RRENT

20 ms/div

2 ki/div
SEGHENTH#1
SEGMENT#2
SEGMENT#S
UPPER/LOWER

VOLTAGE
0.2 v/div
SEGMENTH#1
SEGMENT#2
SEGMENT#S

YOLTAGE

0.5 W/div
SEGMENTHT
SEGMENT#Z
SEGMENT#S
0.0 0.5 0 1 2.0 2.5 UPPER/LOWER 0 20 40 UPPER/LOWER

s i)
MENU \X/v AXIS | NEXT | EDIT MENU | FIT /¥ AXIS ONEXT | EDIT

5) Touch the NEXT key to display the ENVELOPE (3) screen. On this screen,
select % SET or VALUE SET for COMPARATOR MODE and set ENVELOPE
INTERNAL. Touch the PREV key to return to the ENVELOPE (1) screen.

ENVELOPE (3) PROG "%/ |
COMPARATOR MODE
ENVELOPE INTERVAL [1000] us
MENU | PRV | | | \

8. Operation Screens
8-24




SYSTEMS

WELD
weil

844-WSI-WELD - +1-216-475-5629

INTEGRATORS, INC.

4943 Driscoll Road Warrensville Heights, OH 44146 USA wwwWSIWELD.com

6)

ENVELOPE (2) PROG

0 20 40 60 80
REFER | DELETE f/v AxiS

Touch the EDIT key to display the ENVELOPE (2) screen.
When the previous envelope data is still displayed, touch DELETE key and
touch YES. To modify the envelope setting, touch NO to return. To return to the

ENVELOPE (1) screen, touch the EXIT key and select YES.
SCH. #[001] AMYD1

SCH. # [001] AMYO1 ENVELOPE (2) PROG| &

20 ms/div ENYELOPEH 20 ns/div  ENVELOPEH
CURRENT CURRENT

USB

2 kaseliv 7 kheliy
SEGNENTH ‘ SEGHENTH
OFFSET OFFSET

UPPER [ +00.00 |k UPPER
LOWER [ +00.00 [k LOWER [ +00.00 ]k
START TIHE START TIME

UPPER | 00000 ]ns

UPPER | 00000 ]ns
LOWER | 00000 |ns

END TIME

UPPER | 00000 |
LOWER | 00000]ns

CSAVE | EXIT |

LOMER | 00000 s

100

0 20 40
EXIT

100 LOWER [ 00000 Jns
| vEs | o

0 20

7)

8)

9)

»DELETE |

Touch the REFER key to take in the reference waveform. The waveform
measured in 3) is displayed. Based on this waveform, set the time range for

upper and lower limits.
UsB

PROG| *** | SCH. # [001] AMYD1

20 ms/dliv ENVELOPE#
CURRENT
2 kh/div

SEGHENT#

OFFSET
UPPER [ +00.00 [k
LOWER o |kt

START TIME

UPPER [ 00000 ]ns
LOKER [ 00000 ]ns
END TIME

UPPER [ 00000 Jns
LOKER [ 00000 |ms

ENVELOPE (2)

80

100

CSAVE | EXIT

0 20 40 6

0
REFER | DELETE X/Y AXIS

Select 1 for ENVELOPE#, select 1 for SEGMENT#, and change OFF to ON.
Set upper and lower limit values in UPPER and LOWER of OFFSET. As the
time range to judge the upper and lower limit, set from START TIME to END
TIME. The time range can be set for UPPER and LOWER respectively.

70 ns/div ENVELOPER
CURRENT

7 kh/div
SEGHENTH
OFFSET
UPPER 0 kb
LOWER [ -00.30]kh
START TIME
UPPER [ 00000 Jns
LOKER [ 00000 ]ns
END TIME
UPPER [ 00020 Jns
700 LOWER [ 00020 |ns

| SAVE | EXIT

UsB

40 60 80

0 20
REFER | DELETE [X/Y AXIS

Touching the REFER key and selecting YES displays reference waveform and
envelope setting. You can also check the detailed data of time axis and vertical
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axis by touching the X/Y AXIS key. After check, touch the BACK key and return
till the REFER key is shown.

ENVELOPE (2) PROG |2/ SCH. # [001] AMYO1 ENVELOPE (2) PROG %[ SCH. # [001] AMYO1
20 ns/div  ENVELOPER 5 us/div - ENYELOPE#
CURRENT CURRENT
2 kh/div | 2 ki/div

SEGHENTH EEE
OFFSET OFFSET
UPPER [ +00.50 kA UPPER [ +00.50 kA
LOWER | - LOWER | -

START TIME

UPPER 00000 |ms

LOWER 00000 |ms

START TIME

UPPER 00000 [ms

LOWER 00000 [ms

END TIME END TIME

UPPER | 00020 s UPPER [ 00020 [
0 20 10 50 80 100 LOWER | 00020 fns 0 5 10 LOWER | 00020]ns
REFER | DELETE X/Y AXIS | SAVE  EXIT X AXIS | < > @ | & | sk

10) Save setting conditions by touching SAVE key. When saved, “SCH” is shown
in orange and return to the ENVELOPE (1) screen.

ENVELOPE (2) PROG | '*%| SCH. # [001]|AMYD1 EXEECI Fro; | °|scH. # [001] AMYo1
20 ms/div  ENVELOPE# 20 me/div  CURRENT
CURRENT 2 ki/div
2 ki/div SEGNENTH1
SEGMENTH SEGNENTH2
OFFSET SEGNENTA3
UPPER | + kh UPPER/LOMER
LOWER | -00.30]kA »
START TIME YOLTAGE
UPPER [ 00000 ]ns 0.5 Vrdiv
LOWER | 00000 ]ns SEGMENTH1
END TIME SEGHENTH2
UPPER [ 00020 Jns SECHENT#3
100 LOWER [ 00020 |ns UPPER/LOWER Il
SAVE | | ves | wo MENU | FIT X/¥ AXIS | NEXT | EDIT

11) Touch the EDIT key again, select 2 for SEGMENT#, and change OFF to ON.
Perform steps 6) to 10). Be sure to perform from REFERENCE to SAVE for

each setting of SEGMENT.

ENVELOPE (2) PROG | "*%| SCH. # [001]AMY01 EXEETI Fro; || scH. # [001] AMyo1
20 ms/div  ENVELOPE# 20 me/div  CURRENT
CURRENT 2 ki/div
Pt 2 kh/div s SEGHENTH1
WA—" SEGMENTH SEGHENTH2
OFFSET SECHENTHS
UPPER [ +00.30 kA UPPER/LONER
LOWER | -00.30 kA »
START TIME YOLTAGE
UPPER [ 00025 ]ns 0.5 V/div
LOWER | 00025 |ns SEGMENTH1
END TIME SEGHENTH2
UPPER [ 00050 Jns SEGHENT#3
0 20 40 50 30 100 LOWER [ 00050 Jns UPPER/LOWER I
REFER | DELETE [x/Y AXIS | SAVE | EXIT MENU | FIT X/¥ AXIS | NEXT | EDIT
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12) Touch the EDIT key again, select 3 for SEGMENT#, and change OFF to ON.
Perform steps 6) to 10). Be sure to perform from REFERENCE to SAVE for

each setting of SEGMENT.

ENVELOPE (2) PROG | "**| SCH. # 001 AMY01 [ENVELOPE(D  eE i Gl
20 ms/div  ENVELOPEH 20 ms/div  CURRENT
CURRENT 2 ka/div
2 kasdiv T — SEGNENTH
SEGHENT# ;;::: s SECHENTH2
OFFSET SECHENTHS
UPPER [ +00.30 kA UPPER/LOWER
LOWER | -00.30 kA
START TIME » YOLTACE
UPPER [ 00055 s 0.5 V/div
LOWER | 00055 |ns SEGHENTH1
END TIHE SEGHENTH2
UPPER [ 00090 [ns SEGNENTH3
0 90 m 50 50 00 LOWER 0 |ns UPPER/LOWER
REFER | DELETE [x/Y AXIS | SAVE | EXIT MENU | FIT X/Y AXIS | NEXT | EDIT

13) Similarly, select 2 for ENVELOPE# for WAVEFORM 2 and perform settings of
SEGMENT#1 to 3. Be sure to perform from REFERENCE to SAVE for each
setting of SEGMENT.

ENVELOPE (1) PROG| “**|SCH. # [001] AMYD1

20 ms/div  CURRENT

UsB

I ——— 2 kb/div
—— T SEGHENT#1
i o
SEGMENTH#2

UPPER/LOWER

VOLTAGE

0.5 ¥/div
SEGHENT#
SEGMENTH?
SEGHENT#3

0 20 40 60 80 100 UPPER/LONER N

MENU | FIT X/Y AXIS | NEXT | EDIT

14) The envelope setting is complete.
Make measurements on the ENVELOPE (1) screen and check the setting

contents by waveforms.
ENVELOPE (1) MEAS|"** SCH. # [001] AMYO1

20 ms/div  CURRENT

UsB

2 kbrdiv
it
ot SEGMENT#1 GOOD

i SEGMENT#2 (GOOD
SEGMENT#3 GOOD
UPPER/LONER

VOLTAGE
0.5 ¥div
SEGHENT#1 [G00D
SEGHENT#2 (600D
SEGHENT#3 (G000
0 20 40 60 80 100 UPPER/LONER N

MENU | FIT X/Y AXIS | NEXT | EDIT

@ How to create the upper/lower limit threshold based on the optionally created
waveform

Save the measured waveform data in the USB memory, perform statistical
processing on the customer’s side, and create the upper/lower limit threshold. Make

the MM-400A read it in the CSV format again and make an envelope
measurement.
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1) Set SAMPLING INTERVAL in the SYSTEM SETUP (2) screen and
ENVELOPE INTERVAL in the ENVELOPE (3) screen. There is a limit for the
envelope measurement. The maximum is 5000 in upper limit and lower limit in
each SEGMENT, respectively. Be careful of settings of ENVELOPE INTERVAL
and time between START TIME and END TIME in each SEGMENT. (Refer to
“f-2. ENVELOPE (2) screen (Note)”.)

EEEET o || IO o

CURRENT COMPARATOR MODE % SET

SAMPLING INTERVAL | 50jus ENVELOPE INTERVAL 1000| us
conversion cofficient 230. 0| mV/kA
FORGE / EXTERNAL

SAMPLING INTERVAL 100] us
BATTERY VOLTAGE 2.2V
POWER FREQUENCY 50 Hz

MENU |  PREV | | DIST 0 FORCE 0 MENU | PRV |

2) Select items to perform envelope upper/lower limit threshold judgment in
WAVEFORM 1 and 2 in the VIEW screen and measure them. (Waveforms for
reference are obtained.)

PROG €| WAVEFORM PROG| | SCH. # [001]AMYO1
20 ms/div| CURRENT
MEASUREMENT DISPLAY 2 kasdiv
YOLTAGE
1[CURR AVG RMS | 8] \ o
2 ‘CURR PEAK ‘ 7 | ‘ RESISTANCE kW/dl‘v
3[VOLT AVG RMS | 8] | e
CURR AVG RMS
4[VOLT PEAK | 9] \ ——
5[WELD TIME |10 | woUT G i
WAVEFORM  |1[CURRENT 0] [3 [POKER [ LT pwj';}ji
2 [VOLTAGE o] |4 [RESISTANCE [ ; i ———
MENU | | \ | | BACK | MENU | FIT [X/Y AXIS (CURSOR  VIEW

3) Insert the USB into the MM-400A and select WAVEFORM for ITEM in the
USB screen. Set the interval to sample from waveform data in WAVE
DECIMATION, and then touch the SAVE key. “¥wav” folder is created in the
USB and the waveform’s CSV file (any of “wav-0.csv” to “wav-1000.csv”) is
created in the folder. Confirm that sampled interval time is input in column A
and WAVEFORM 1 to 4 data of each sampled interval are input in columns B
to E. ltem names of waveform in the CSV are as follows.

C: CURRENT, V: VOLTAGE, P: POWER, R: RESIST, D: DISPLACEMENT, F:
FORCE, and E: EXTERNAL
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I o 4+ s o | o

[T RN T R S TUR

=
=

TIME

0
0.05
0.1
0.15
0.2
0.25
0.3
0.35
0.4
0.45

0.55
0.6
0.65
0.7
0.75

0.8

I TEM WAVEFORM S TME € Y ’ ¢

2 0 0 0 0 0
INTERVAL 0001 3 0.0s 0329 0.2 0.07 0.61
OUT OF LIMIT OPERATION 4 0.1 0.227 0.18 0.04 0.79
5 015 0138 0.12 0.02 0.87
WAVE DECIMATION us 6 02  0.061 0.05 0 0.82
UNITS OFF 7 025 0005 -0.01 0 2
DEGIMAL POINT RANGE [ ] 8 03 o -005 0 0
9 0.35 0 -0.07 0 0
10 04 -0.001  -0.08 0 80
11 0.45 0018  -0.06 0 3.33
MENU ‘ ‘ ‘ ‘ READ ‘ SAVE ‘ 12 05 0681 0.9 013 0.28
055 1376 0.58 0.8 0.42
14 06 1301 0.77 1 0.59
15| 065 111 0.76 0.34 0.68
16 07 0942 0.64 0.6 0.68
17 0.75 0795 0.48 0.38 0.6
18 0.8  0.663 0.3 0.2 0.45

18 : :

4) Among columns B to E, B: WAVEFORM 1 and C: WAVEFORM 2 are data for

Data 1

C

0.01
0.339
0.237
0.148
0.071
0.015

0.01

0.01
0.009
0.028
0.691
1.386
1311

112
0.952
0.805

0.673

envelope judgment. Since D: WAVEFORM 3 and E: WAVEFORM 4 are not
used, delete them. Perform statistical processing for waveform data obtained in
each measurement and create the reference data.

Data 2 Statistically processed data
c A B e A B C
1|TME  C v 1 ve E W

0.01 2 0 0.03 0.03 2 0 0.02 0.02
0.21 3 0.05  0.359 0.23 3 005 0.349 0.22
0.19 4 0.1 0.257 0.21 4 0.1 0.247 0.2
0.13 5 0.15 0.168 0.15 5 0.15 0.158 0.14
0.06 8 0.2 0.091 0.08 5 0.2 0.081 0.07
0 7 0.25 0.035 0.02 7 0.25 0.025 0.01
-0.04 8 0.3 0.03 -0.02 8 0.3 0.02]  -0.03
-0.06 9 0.35 0.03 -oo4 o 9 0.35 0.02 -0.05
-0.07 10 0.4 0.029 -0.05 10 0.4 0.019 -0.06
-0.05 1 0.45 0.048 -0.03 11 0.45 0.038| -0.04
0.2 12 05 0711 0.22 12 05| 0.701 0.21
0.59 13 0.55 1.406 0.61 13 0.55 1.396 0.6
0.78 14 0.6 1.331 0.8 14 0.6 1.321 0.79
0.77 15 0.65 114 0.79 15 0.65 113 0.78
0.65 16 0.7 0972 0.67 16 07| 0.962 0.66
0.49 17 075  0.825 051 17 0.75]  0.815 0.5
031 18 0.8 0693 0.33 18 0.8]  0.683 0.32

. o . : . e . .

(Note) When saving the calculated value in CSV data, save a decimal point
with a correct digit number.
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5)

When creating upper/lower limit thresholds of two waveforms based on the
created reference waveform data, create two CSV files for each waveform.
Create data as follows:

Data array
A B
1 |H SES
2 |E
- I SEGMENT1
4 |E
o |H SESZ
(8= SEGMENT2
7L
g |E
2 |H SEG3
10 [E SEGMENT3
11 |L
12 |E
13

Characters in Column A
H: Start position of upper limit
E: End position of upper limit
L: Start position of lower limit
E: End position of lower limit

Characters in Column B
SEG1: SEGMENT#1 start
SEG2: SEGMENT#2 start
SEG3: SEGMENT#3 start

When the ENVELOPE is selected for ITEM and touch the SAVE key without

the envelope setting, the above data is created.

The order is the upper limit of SEGMENT#1, the lower limit of SEGMENT#1,
the upper limit of SEGMENT#2, the lower limit of SEGMENT#2, the upper limit
of SEGMENT#3, and the lower limit of SEGMENT#3.

4

A B

1 |H SEE

2 0 05z
3 005 0549
4 01 0747
5 015 0545
89 455 1352
100 48 1.44
10 455 2.3
102 ] .02
103\ E

¥

Time interval

$

¥

Waveform data
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A B ﬂ

1 H SEG 30/l

2 0 052 311 10 207

: e 0Pl | SEGMENT #1 | 212 toce 17Ed] SEGMENT #2
upper limit lower limit

100 49 144 409 145 054

101 495 23 Eale] 14595 141

102 5 302 411 1% 21z

103 E H2|E

104 L 413|H SEG3

105 4] -048 414 20 287

108 Q.05 -0131 45 2005 268

107 01 -0253 SEGMENT #1 416 201 244 SEGMENT #3
lower limit upper limit

203 45 044 512 249 144

204 485 1.3 513 2495 231

205 5 202 514 25 3.02

208 E 515|E

207 H SEG2 B16|L

208 10 287 517 20 187

208 1005 259 518 2002 168

210 101 234 SEGMENT #2 519 201 144 |SEGNII.ENtT "3

308 148 1.34 upper limit 615 249 044 ower fimi

307 1495 22 616 24 9% 131

308 15 2592 617 25 202

308 E 618|E

Delete “TIME” at the beginning and each item name, and input sampled
interval time in column A and WAVEFORM 1 or 2 data in column B. Do not
input anything in other columns.

o Insert the upper limit threshold waveform between "H-E", and the lower limit
threshold waveform between "L-E." Input "H" at the beginning of upper limit
of SEGMENT, "E" at the end of upper limit, "L" at the beginning of lower limit,
and "E" at the end of lower limit. (Do not delete characters "H", "L", "E",
"SEG1", "SEG2", and "SEG3.")

o Make the time interval the same as ENVELOPE INTERVAL in the
ENVELOPE (3) screen.

o Create the envelope data in the order of the upper limit of SEGMENT#1, the
lower limit of SEGMENT#1, the upper limit of SEGMENT#2, the lower limit of
SEGMENT#2, the upper limit of SEGMENT#3, the lower limit of
SEGMENT#3.

e Set both upper limit value and lower limit value for SEGMENT.

e For unused SEGMENT, input "H" and "E" for upper limit, and "L" and "E" for
lower limit.

o Make sure that the number of data does not exceed 5000 in upper limit and
lower limit in each SEGMENT, respectively.

® Name of folder and CSV file in the USB
Create a folder named ¥env_set in the USB to save data.

The name of CSV file saved in the folder is as shown below. Upper/lower limit
threshold data of WAVEFORM 1 and 2 becomes ENVELOPE# 1 and 2,
respectively.
Saved filename: Env01_1_C.csv

abec
a: Schedule number (01 to 20)
b: ENVELOPE# (1 to 2)
c: Waveform type (C: CURRENT, V: VOLTAGE, P: POWER, R: RESIST, D:
DISPLACEMENT, F: FORCE, and E: EXTERNAL)
e For schedule number, use two-digit 01 to 20 for filename.

o Make the waveform type the same as that in the WAVEFORM screen and
the ENVELOPE screen.
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6)

USB PROG || D B cELOPE (1) PROG| | SCH. # [001]
ITEM ENVELOPE p—
INTERVAL 10001 [ SEGMENT#1 [600D
_________ SEGMENT#2 [GO0D
OUT OF LIMIT OPERATION — [OFF] R e SEGHENTE? (GO00
WAVE DEC IMAT ION us UPPER/LONER
UNITS aFF L
DEGIMAL POINT RANGE [ ] ! Vi
SEGMENT#1 [NEMUBBERI
SCHEDULE# SEGMENTH2 (600D
SEGMENT#3 (GOOD
ENVELOPER 0 20 UPPER/LOWER
MENU | | \ | READ | SAVE | MENU | FIT [X/Y AXIS  NEXT | EDIT

Insert the USB which contains data in the MM-400A and select ENVELOPE
for ITEM in the USB screen. Select a file by setting SCHEDULE# (1 to 20) and
ENVELOPE# (1 to 2) and touch the READ key.

In the following example, insert the USB which contains CSV data
(Env01_1_C.csv, Env01_2_V.csv) created in advance into the MM-400A, set
SCHEDULE# to “01” and ENVELOPE# to “1”, and touch the READ key.

After the completion of reading, change ENVELOPE# to “2” and touch the
READ key again.

When moving to the ENVELOPE (1) screen after the completion of reading
and performing measurement, the upper/lower limit threshold data read from
the USB, measured waveform, and envelope judgment result are displayed.

When the specified folder or CSV file does not exist in the USB or the
envelope data to be read is not as specified, “E14: USB ERROR” occurs.
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(Caution) Cautions for envelope function setting

[When any of the following operations is performed after setting the envelope
threshold, the envelope function is forcedly turned off, threshold data is
deleted, and the envelope judgment is not performed.]

ENVELOPE (2) PROG

SCH. # [005] AMYD1

20 ns/div  ENVELOPEH

2 kb/div

I::> SEGUENT

CURRENT
1 kbrdiv

SEGHENT#
OFFSET

UPPER w30 [
LOKER 30]%
START TIME

UPPER 5 s
LOKER 8 ms
END TIME

UPPER 20 Jms

LOWER 20 |m=

REFER | DELETE \X/Y Ax@

SAVE | EXIT

When items of WAVEFORM 1 and 2 are changed in the VIEW screen

When the digit number of the decimal point changes by changing range
(current / voltage / displacement / force / external)

When the unit of displacement / force / external is changed
When SAMPLING INTERVAL is changed

[Upper/lower limit threshold by difference sampling/envelope intervals with
the measured waveform as a reference]

In ENVELOPE INTERVAL, the value above the maximum sampling value becomes
the upper limit level, and the value below the minimum sampling value becomes the

lower limit level.

In the following example, VALUE SET is selected for COMPARATOR MODE. In
case of % SET, the upper limit/lower limit value becomes higher as waveform

becomes bigger.

(Example) Difference between upper/lower limit thresholds with “SAMPLING
INTERVAL 20 ps and ENVELOPE INTERVAL 20 ps” and “SAMPLING INTERVAL
20 pys and ENVELOPE INTERVAL 100 ps”

ENVELOPE INTERVAL: 20 ps
TE: envelope interval

H: upper limit

TR+« -+ LTE | TE _TE _TE
""" e Reference \ ] J
,'{ {f waveform |-|I R IH
N Ak
HH ! s
il A
L] It

ENVELOPE INTERVAL: 100 us
L: lower limit
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g. HISTORY Screen
HISTORY prOG| " 001/002 |
DATE AND TIME SCH  CURRENT AVERANGE RMS

A7/11/17 10:19:46 001 [ 117 KA
A7/11/17 10:19:42 001 B 1.16 KA
A7/11/17 10:18:11 001 [l 117 kA
~17/11/17 10:18:10 001 [ 1.16 ka 1
~17/11/17 10:18:00 001 [  1.16 kA
ATMAT 10:17:49 001 | 1.47 KA
A7/11/17 10:16:52 001 [ 117 KA
MENU  CHANGE | SCROLL ' SELECT | SAVE |ALL DEL @)

(1) History display

The HISTORY screen shows a list of measured values (presence/absence of
waveforms, date, time, schedule No., judgment result, and measured value)
obtained until now. This screen allows you to load past measured values and
save new ones to the built-in flash memory.

“_n

~” on the left side of the screen indicates the save state of waveforms and all
cycles. When you load the history of the item with “~”, waveforms and all
cycles can be displayed on the WAVEFORM screen and the ALL CYCLE
screen.

The MM-400A has three types of built-in memory.

e Built-in memory 1: The backup power supply holds data when the power is
turned off.

o Built-in memory 2: When the power supply is turned off without backup, data
is cleared.

e Built-in flash memory: Holds data when the power is turned off, but it has a
write limit (100,000).

The measured value (10 selected items in the VIEW screen) data uses the

built-in memory 1. The number of storable pieces of data is 5,000 and older

data is deleted as it exceeds 5,000 and overwrites new data.

All cycles and waveforms (4 selected waveforms in the VIEW screen) uses the
built-in memory 2. The standard number of storable pieces of data is 50 for all
cycles and waveforms respectively. (The number of storable pieces of data
varies depending on the waveform measurement time. 50 is just a guide.)
Older data is deleted as the number of pieces of data is exceeded and
overwrites new data.

For measured value, all cycles and waveforms, older data is deleted as the
number of pieces of data is exceeded. Take out data via USB or
communication accordingly.

The built-in flash memory (internal memory) can be used as backup of the
built-in memory. (Refer to “q. INTERNAL MEMORY Screen.”) The standard
number of storable pieces of data is 120 for all cycles and waveforms in total.
(The number of storable pieces of data varies depending on the waveform
measurement time. 120 is just a guide.) An error message “E15: INTERNAL
MEMORY ERROR” appears if the write limit is exceeded. If an error occurs,
save the internal memory data into the USB, and then touch ALL DEL key on
the READ FLASH MEMORY screen to clear the built-in flash memory data.
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MM-400A

Even if you save data in a state that an error is occurring, new data is not

usB

written.
Built-in memory Built-in flash memory
Memory 1
Mgg(s)gred valug 120 waveforms
< READ and all cycles|
Memory 2 — in total
) SAVE
Waveform:50
SAVE
All cycle:50

(2) Function keys

MENU: Touching this displays the MENU screen.

CHANGE: Touching this displays the arrow key (« —). Touching the arrow
key switches between measured values of ten measurement items.

T: Touching this displays the arrow key (1T{). Touching the arrow key moves
a page of the screen.

SELECT: First select an item to load, and then touch this.

SAVE: Directly touching the displayed history displays a line-based cursor. In
this condition, touch the SAVE key in the built-in flash memory to save current,
force all cycle or waveform in the built-in flash memory. However, you neeed to
select an item to save in the INTERNAL MEMORY screen in advance.
Touching SELECT again deselects measured values.

ALL DEL: Clears all history data from the built-in flash memory.

[How to load data saved earlier than data in the HISTORY screen (waveform,
all cycle)]

1)

Select an item (WAVEFORM, CURRENT ALL CYCLE and FORCE ALL
CYCLE) to load in the INTERNAL MEMORY screen in advance.

(Note) WAVEFORM, CURRENT ALL CYCLE and FORCE ALL CYCLE cannot
be loaded simultaneously from a history data.

INTERNAL MEMORY PROG °
I TEM WAVEFORM

INTERVAL 0001
OUT OF LIMIT OPERATION OFF

WAVE DEC IMAT ION | 200]us
MENU | \ | | READ | SAVE |
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2) Select one to load among data with “~” on the left side of the HISTORY screen.
The selected data is surrounded with a blue frame. Touch the SAVE key to
save it in the internal memory.

HISTORY PROG|“® D01/002 |
DATE AND TIME ~ SCH  CURRENT AVERANGE RMS

~17/11/17 10:19:46 001 I 1.17 kA
~17/11/17 10:19:42 001 I 1.16 kA
‘~17/11/17 10:18:11 001 I 1.17 kA
~17/11/17 10:18:10 001 I 1.16 kA
~17/11/17 10:18:09 001 I 1. 16 kA
~17/11/17 10:17:49 001 I 1. 47 kA
~17/11/17 10:16:52 001 I 1.17 kA

MENU | CHANGE SCROLL SELECT SAVE ALL DEL

3) Move to the INTERNAL MEMORY screen and touch the READ key, the READ
FLASH MEMORY screen (saved data list) is displayed.
Return to 2) to load other history data or return to 1) to change the item and set
WAVEFORM, CURRENT ALL CYCLE or FORCE ALL CYCLE again.

[ INTERNAL MENORY [T ]

I TEM WAVEFORM

INTERVAL 0001

OUT OF LIMIT OPERATION OFF

WAVE DECIMATION us
MENU | \ |  READ || SAVE |

4) Select data by touching directly on the list and touch the READ key. Once the
READ key is touched, other history data are all deleted.

IIRE PROG|"* 001/001 |
DATE AND TIME SCH  ITEM

17/11/17 10:19:48 001 CURRENT ALL CYCLES
17/11/17 10:19:42 001 CURRENT ALL CYCLES
~17/11/17 10:18:11 001 WAVEFORM

MENU | T | 4 | BACK READ ALL DEL
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5) Move to the screen of the loaded item (WAVEFORM or ALL CYCLE screen) to

check data.
WAVEFORM PRoG|"®|scH. # [o01]proT-  ETNEIE PROG| “**| SCH. # [007] PROT- |
i TIME CURRENT  VOLTAGE
VOLTAGE
0.2 V/diy 0000.5 cyc  1.118 KA 0.00 V
VOLTAGE
- 0007.0 cyc  1.083 kA  0.00 Y
-1 maddliv 0001.5 cyc  1.078 kA 0.00 V
CURR AYG RMS
1:230 ke 0002.0 cyc  1.105 kA 0.00 V
CURR PEAK
L 0002.5 cyc  1.089 kA 0.00 V
6000 cout 0003.0 cyc  1.083 kA  0.00 V
209
ELD TINE 0003.5 cyc  1.076 kKA 0.00 V
0 100 200 300 400 500 15.0 CYC
MENU | FIT XY AXIS | CURSOR | VIEW MENU | FORCE |Recac| | 1

Waveform data loaded by 17/11/17 10:18:11 All cycle data loaded by 17/11/17 10:18:11

(Caution) Items to load cannot be checked simultaneously. For example, even
when you move to the ALL CYCLE screen after loading the waveform, data is
not shown. Select CURRENT or FORCE ALL CYCLE in step 1) again and
perform steps 2) to 5).
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h. PRINT Screen

i TR

| TEM OFF | —)
INTERVAL 0001
OUT OF LIMIT OPERATION —@3)

MENU | | FEED | PRINT }——6)

ITEM

Select an item to print from the following:

OFF

No printing

MEASUREMENT

Prints the measured values of ten items selected in the VIEW screen. Prints
after the end of measurement or when PRINT is touched. Print timing
changes depending on the Print Interval and Error Print conditions.

(Note) Weld and good counters differ according to the operation mode.
Measurement mode (MEAS): Current counter value

Program mode (PROG): Past counter value

WAVEFORM

Prints the waveforms of four items selected in the VIEW screen. The vertical
and horizontal scales applied to the printed waveforms are those set in the
WAVEFORM screen. You can select the waveforms to print with waveform
ON/OFF in the VIEW screen. Prints after the end of measurement or when
PRINT is touched. Print timing changes depending on the Print Interval and
Error Print conditions.

CURR ALL CYCLE

Prints current all cycles. Prints after the end of measurement or when PRINT
is touched. Print timing changes depending on the Print Interval and Error
Print conditions.

FORCE ALL CYCLE

Prints force all cycles. Prints after the end of measurement or when PRINT
is touched. Print timing changes depending on the Print Interval and Error
Print conditions.

(Note) Available only for the force/displacement-equipped specification.

HISTORY

Prints history selected in HISTORY AREA (20**/**/** to 20**/**/**) among
measured values with no error saved in the HISTORY screen. To print, first
select this item, and then touch PRINT.

HISTORY OUT OF LIM

Prints history selected in HISTORY AREA (20**/**/** to 20**/**/**) among
measured values with Upper limit error, Lower limit error, Overrange error,
Impulse error, or Parity error saved in the HISTORY screen. To print, first
select this item and touch PRINT.

SCHEDULE
Prints schedule data whose range is set in SCHEDULE AREA. To print, first
select this item, and then touch PRINT.
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e DISPLAY

Prints screen image prior to the PRINT screen. To print, first select this item,

and then touch PRINT.

HEASUREHENT S(1)
SCH. 8001 PROT

2080/00/06 05:02
S Lo Lo

& =]

I~ (e

= !O! ‘
i

BEEEAEE

4

g3|E

Print example of DISPLAY

HISTORY OUT .OF LIM

2017/11/06 16:49
SCH. ¥ DATE
CURR ARMS CURR PEAK VOLT ARMS
VOLT PEAK WELD TIME
DIST FIN  FORCE AVG1 FORCE AVG2
EXT AVGL  EXT AVG2

001 11/06 16:49:43

ML.27kA  [B1.90kA  [E0.31v
€0.73v E50ms

[§+0.000mn [§ON [EoN
§-4 E-4

Print example of
HISTORY OUT OF LIM

(2) INTERVAL (*)

SCHEDULE
2080/00/06 05:03
SCH. 4001
BASIC SETUP
SCHEDULE NAME FROT

TRIGGER AUTO
TIHE ns-0C
CURRENT RAMGE 6.00 kA
VOLTAGE RANSE 6.00 ¥
START TINE G006 ms
END TIME 2000 mg
PULSE MODE  SET PLLSE
PULSE Ho. w

COOL TIME 0001 ms
FALL LEVEL @y

VEASUREMENT MIN TIMEOUOS ms
MEAS INHIBIT TIME 00.0 s
END LEVEL 05.0%
CURRENT TRIGGER LEVELSO
TORQIDAL COIL TIHES 1
CALCULATION CRUGINAL
CURRENT SENSORTOROIOAL COIL

SHUKT RESISTOR S0m/0.5kA

Print example of SCHEDU

LE

HISTORY

2017/11/06 16:49
SCH.# DATE
CURR ARMS CURR PEAK VOLT ARMS
YOLT PEAK WELD TIME
DIST FIN  FORCE AVG1 FORCE AVG2
EXT AVG1  EXT AVG2

001 11/06 16:48:50

BL.27kA B1.90kA  [@0.31v
B0.74v B50ms

[§+0.000mn  BON BoN
B4 B4

001 11/06 16:48:49

BL.27kA B1.90kA  [B0.31V
B0.73v E50ms

B+0.000mm  BON Bon
B4 E-4

Print example of HISTORY

You can set a print interval (1 to 1,000). Prints irrespective of a print interval in
the event of Upper limit error, Lower limit error (excluding Upper/lower limit
error at envelope), Overrange error, Impulse error, or Parity error. The setting
of print interval is valid only when MEASUREMENT, WAVEFORM, CURR ALL
CYCLE, or FORCE ALL CYCLE is selected for ITEM. When OUT OF LIMIT
OPERATION is set to ON, a print interval does not work.

(*) About interval

The interval corresponds to the number of weldings. Since it depends on the
number from the last print, the number of prints changes depending on the

OUT OF LIMIT OPERATION setting.

INTERVAL setting 1 1 3 3
OUT OF LIMIT OPERATION setting | ON | OFF | ON | OFF
1st welding OK - Print | - -
2nd welding OK - Print | - -
3rd welding OK - Print | Print | Print
4th welding OK - Print | - -
5th welding NG Print | Print | Print | -

8. Operation Screens

8-39



ws.<¥“YE%EMS 844-WSI-WELD - +1-216-475-5629

INTEGRATORS, INC.

4943 DriscollRoad *  Warrensville Heights, OH 44146 USA - WWWWSIWELD.com

MM-400A

6th welding OK - Print | - Print
7th welding OK - Print | - -
8th welding OK - Print | Print | -

(3) OUT OF LIMIT OPERATION

Select ON/OFF to specify whether to print only in the event of Upper limit error,
Lower limit error (excluding Upper/lower limit error at envelope), Overrange
error, Impulse error, or Parity error.

ON: Prints in the event of an error.
OFF: Prints irrespective of errors.

Prints at intervals set for INTERVAL when normal. Prints at the time of an error
occurrence when abnormal. The setting of error print is valid only when
MEASUREMENT, WAVEFORM, CURR ALL CYCLE, or FORCE ALL CYCLE
is selected for ITEM.

(4) HISTORY AREA

Shown when you have selected HISTORY or HISTORY OUT OF LIM for ITEM.
Set a print range with year, month and day.

(Note) The start date should be before the end date.

PRINT PROG " |

I TEM HISTORY |

INTERVAL

OUT OF LIMIT OPERATION OFF

HISTORY AREA 20(16]/[01]/[01]~

(YY/MM/DD) 20(77]/[12)/ )
MENU | | | FEED | PRINT |

(5) SCHEDULE AREA

Shown when you have selected SCHEDULE for ITEM. Set the range of
schedule numbers to print schedule data from 001 to 127. The setting of
schedule data range is valid only when schedule data is printed.

i TR

I TEM 'SCHEDULE |

INTERVAL

OUT OF LIMIT OPERATION

SCHEDULE AREA 001] ~[127] ———5)
MENU | | | | FEED  PRINT |
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(6) Function keys

MENU: Touching this displays the MENU screen.
FEED: Touching this feeds paper.
PRINT: Touching this prints the item selected with the print setting. To pause

printing, press the [RESET] button. The printer has a data storage space.
Printing will stop after the data is all output from the printer.
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USB Screen
USB PROG | \\
I TEM 'SCREEN | —

INTERVAL
OUT OF LIMIT OPERATION —
WAVE DECIMATION ye————
UNITS — —
DECIMAL POINT RANGE . ]

[ MENU | \ \ | READ | SAVE t——(10)

ITEM

Select the data to read from or write in the USB memory from the following:
e OFF

No writing and reading in/from the USB memory.

¢ MEASUREMENT
Writes the measured values of ten items selected in the VIEW screen in the
USB memory.
The filenames are “measure-0.CSV” to “measure-1000.CSV.” After 1000,
the filename returns to 0. The file is overwritten. A thousand of measured
values are written in a file.
“¥measure” folder is created by the SAVE key and “¥measure_in_meas”
folder is created by automatic saving for every interval.

¢ WAVEFORM
Writes the waveforms of four items selected in the VIEW screen in the USB
memory.
The filenames are “wav-0.csv” to “wav-1000.csv.” After 1000, the filename
returns to 0. The file is overwritten.
“¥wav” folder is created by the SAVE key and “¥wav_in_meas” folder is
created by automatic saving for every interval.
Waveforms are not saved in the seam measurement.

e CURRALL CYCLE
Writes current all cycles in the USB memory.
The filenames are “curr_allcycle-0.csv” to “curr_allcycle-1000.csv.” After
1000, the filename returns to 0. The file is overwritten.
“¥curr_allcycle” folder is created by the SAVE key and
“¥cur_allcycle_in_meas” folder is created by automatic saving for every
interval.

e FORCE ALL CYCLE
Writes force all cycles in the USB memory. Shown only for
force/displacement-equipped specification function.
The filenames are “force_allcycle-0.csv” to “force_allcycle-1000.csv.” After
1000, the filename returns to 0. The file is overwritten.
“¥force_allcycle” folder is created by the SAVE key and
“¥force_allcycle_in_meas” folder is created by automatic saving for every
interval.

e HISTORY
Saves history selected in HISTORY AREA (20**/**/** to 20**/**/**) among
measured values with no error saved in the HISTORY screen in the USB
memory. To save, first select this item, and then touch SAVE.
The filenames are “hist_measure-0.csv” to “hist_measure-1000.csv.” After
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1000, the filename returns to 0. The file is overwritten.
“¥hist_measure” folder is created.

e HISTORY OUT OF LIM
Saves history selected in HISTORY AREA (20**/**/** to 20**/**/**) among
measured values with Upper limit error, Lower limit error, Overrange error,
Impulse error, or Parity error saved in the HISTORY screen in the USB
memory. To save, first select this item and touch SAVE.
The filenames are “hist_error-0.csv” to “hist_error-1000.csv.” After 1000, the
filename returns to 0. The file is overwritten.
“¥hist_error” folder is created.

¢ SCHEDULE
Writes/Reads the schedule data in/from the USB memory. At writing, the
information selected among schedules 1 to 127 is written. At reading, only
the selected schedule is read. Also, set the file number (01 to 10) to read
from or write in the schedule data. The schedule data can be backed up and
copied to other MIM-400A.
“¥sch_set” folder is created, and “¥FileNo_01" to “¥FileNo_10" folders are
created in a lower hierarchy for each file number.

e COPY DISPLAY
Writes the screen copy in the USB memory. The data format is BITMAP.
The filenames are “screen_bmp-0.bmp” to “screen_bmp-1000.bmp.” After
1000, the filename returns to 0. The file is overwritten.
“¥screen_bmp” folder is created.

e ENVELOPE
Reads an optionally created envelope data from the USB. Create a folder
named “¥env_set” in the USB and store the envelope data in the folder. The
filename depends on schedule number, envelope number and waveform
type, for example, “Env01_1_C.csv.” Refer to “f-4. How to set the envelope
reference waveform and the determination range, ®.”

(2) INTERVAL (*)

You can set an interval (1 to 1,000) to save each measurement data
automatically in the USB. Saves irrespective of a save interval in the event of
Upper limit error, Lower limit error (excluding Upper/lower limit error at
envelope), Overrange error, Impulse error, or Parity error. The setting of
interval is valid only when MEASUREMENT, WAVEFORM, CURR ALL
CYCLE, or FORCE ALL CYCLE is selected for ITEM. When OUT OF LIMIT
OPERATION is set to ON, an interval does not work.

(*) About interval

The interval corresponds to the number of weldings. Since it depends on the
number from the last save, the number of saves changes depending on the
OUT OF LIMIT OPERATION setting.

INTERVAL setting 1 1 3 3
OUT OF LIMIT OPERATION setting | ON OFF | ON OFF
1st welding OK - Save | - -
2nd welding OK - Save | - -
3rd welding OK - Save | Save | Save
4th welding OK - Save | - -
5th welding NG Save | Save | Save | -
6th welding OK - Save | - Save
7th welding OK - Save | - -
8th welding OK - Save | Save | -
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(3) OUT OF LIMIT OPERATION

Select ON/OFF to specify whether to save only in the event of Upper limit error,
Lower limit error, Overrange error, Impulse error, or Parity error.

ON: Saves in the event of an error.
OFF: Saves irrespective of errors.

Saves at intervals set for INTERVAL when normal. Saves at the time of an
error occurrence when abnormal. The setting of error save is valid only when
MEASUREMENT, WAVEFORM, CURR ALL CYCLE, or FORCE ALL CYCLE
is selected for ITEM.

(4) WAVE DECIMATION

Set a waveform decimation. You can select from among 20 us, 50 us, 100 us,
200 us, 500 us, and 1000 us. If you set a decimation smaller than the data
sampling interval stored in the instrument, the data will be output at the
internally stored interval. The setting of waveform decimation is valid only
when WAVEFORM is selected for ITEM.

WAVE DECIMATION is reflected when the followings are satisfied.

CURRENT FORCE Displacement Force TIME WAVE DECIMATION
SAMPLING | SAMPLING | measurement external

INTERVAL | INTERVAL measurement

20us - No No SHORT | 20us, 100us, 200us,

ms-DC | 500us, and 1000us
are the same as
setting. 50us
becomes 100us.

50us - Yes/No No All 50us, 100us, 200us,
settings | 500us, and 1000us
are the same as
setting. 20us
becomes 50us.

100us - Yes/No No All 100us, 200us, 500us,
settings | and 1000us are the
same as setting. 20us
and 50us become

100us.
20us, 50us, | 100us, Yes/No Yes/No All 100us, 200us, 500us,
100us 200us, settings | and 1000us are the
500us same as setting. 20us
and 50us become
100us

For TIME, refer to Chapter 8, “I-1. BASIC SETUP (1) screen.”

For “CURRENT SAMPLING INTERVAL” and “FORCE/ EXTERNAL
SAMPLING INTERVAL”, refer to Chapter 8, “n-2. SETUP SYSTEM (2)
screen.”

(5) UNITS
Select whether to add a unit to the save data or not.

OFF: Not added
ON: Added
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(6)

DECIMAL POINT RANGE

“.” (period) or “,” (comma) for DECIMAL POINT RANGE is switched, the
measurement data saved in the CSV file changes as shown below.

o Example of*.” (period) (partly omitted measurement data)
(snip)01.00kA,00,G,01.10kA,05,G,02(snip)[CR][LF]

e Example of*,” (comma) (partly omitted measurement data)
(snip)01,00kA;00;G;01,10kA;05;G;02(snip)[CRI[LF]

In the “.” (period) setting, period is used for decimal point and comma is used

for delimiter. On the other hand, in the “,” (comma) setting, comma is used for

decimal point and semicolon is used for delimiter.

“»

When the language setting of Excel is Japanese, select “.” (period) for
DECIMAL POINT RANGE. When European language such as German is set,

select “,” (comma).
HISTORY AREA

Shown when you have selected HISTORY or HISTORY OUT OF LIM for ITEM.
Set a save range with year, month and day.

(Note) The start date should be before the end date.

[ -

I TEM HISTORY

INTERVAL

OUT OF LIMIT OPERATION OFF

WAVE DEGIMATION us

UNITS OFF

DECIMAL POINT RANGE . ]

HISTORY AREA 20(16}/[01] /{01

(YY/MM/DD) 20(77]/[12}/ “

MENU | | | READ | SAVE |

SCHEDULE AREA

Shown when you have selected SCHEDULE for ITEM. Set the range of
schedule numbers to save schedule data from 001 to 127. The setting of
schedule data range is valid only when schedule data is saved.

USB PROG | \\

I TEM 'SCHEDULE |

INTERVAL 0001

OUT OF LIMIT OPERATION

WAVE DECIMATION us

UNITS

DECIMAL POINT RANGE . ]

SCHEDULE AREA 001)~ —®)

FILE NO —9)
MENU | | | | READ  SAVE
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©)

FILE NO

When you have selected SCHEDULE for ITEM, the FILE NO is displayed.

Set the file number (01 to 10) to read from or write in the schedule data.

“¥sch_set” folder is created, and “¥FileNo_01" to “¥FileNo_10" folders are
created in a lower hierarchy for each file number. Further, the following files
are created in a lower hierarchy for each screen.

Screen Filename
VIEW screen View.csv
ENVELOPE (2) screen Env2.csv
ENVELOPE (3) screen Env3.csv

COMPARATOR screen

HiLoComp.csv

PRINT screen Printer.csv

USB screen Usb.csv

BASIC SETUP (1), (2) screens Base12.csv
BASIC SETUP (3) screen Base3.csv
EXTEND SETUP (1), (4), (6) screens Extend146.csv
EXTEND SETUP (2), (3), (5), (7) screens | Extend2357.csv
SYSTEM SETUP (1), (2) screen System.csv
EXT INPUT/OUTPUT (1) to (4) screens ExtlO.csv
COMMUNICATION (1), (2) screens Comm.csv

INTERNAL MEMORY screen

InternalMem.csv

SEAM SETUP (1), (2) screens

Seam12.csv

SEAM SETUP (3) screen

Seam3.csv

(10) Function keys
MENU: Touching this displays the MENU screen.

READ: Touching this performs reading schedule setting data from the USB

memory.

SAVE: Touching this performs writing in the USB memory. Valid only when

WAVEFORM, HISTORY, CURR ALL CYCLE, FORCE ALL CYCLE,

SCHEDULE, or COPY DISPLAY is selected for ITEM. When the USB memory

works, “USB” is shown in orange.

I - [

I TEM 'SCREEN |
INTERVAL 0001
OUT OF LIMIT OPERATION
WAVE DECIMATION us
UNITS
DECIMAL POINT RANGE . ]

MENU | | | | READ | SAVE |
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( CAUTION W

Do not turn off the power supply during reading from or writing in the USB. If
not, it results in malfunction.

(Note 1) Contents of USB data

e The data contents of measured value “measure-*.csv” (* indicates 0 to 1000),
measured value history “hist_measure-*.csv” (* indicates 0 to 1000), and error
history “hist_error-*.csv” (* indicates 0 to 1000) are as follows. For item code table,
refer to “Chapter 12, (5) Code table of Communication and USB Data.”

Column Item Display/contents

A Schedule number 1to 127

B Year / month / day hour : minute:

second

c Measurement item code 1 Refer to the Measurement code
table.

D Judgment item code 1 Refer to the Judgment code table.

E Measured value 1

F Measurement item code 2 Refer to the Measurement code
table.

G Judgment item code 2 Refer to the Judgment code table.

H Measured value 2

| Measurement item code 3 Refer to the Measurement code
table.

J Judgment item code 3 Refer to the Judgment code table.

K Measured value 3

L Measurement item code 4 Refer to the Measurement code
table.

Judgment item code 4 Refer to the Judgment code table.

N Measured value 4

o Measurement item code 5 Refer to the Measurement code
table.

P Judgment item code 5 Refer to the Judgment code table.

Q Measured value 5

R Measurement item code 6 Refer to the Measurement code
table.

S Judgment item code 6 Refer to the Judgment code table.

T Measured value 6

U Measurement item code 7 Refer to the Measurement code
table.

Vv Judgment item code 7 Refer to the Judgment code table.

W Measured value 7

X Measurement item code 8 Eﬂzr to the Measurement code

8. Operation Screens
8-47




=

WELD
SYSTEMS
INTEGRATORS, INC.

MM-400A

844-WSI-WELD - +1-216-475-5629

4943 Driscoll Road

Warrensville Heights, OH 44146 USA

Column Item Display/contents

Y Judgment item code 8 Refer to the Judgment code table.

Z Measured value 8

AA Measurement item code 9 Refer to the Measurement code

table.

AB Judgment item code 9 Refer to the Judgment code table.

AC Measured value 9

AD Measurement item code 10 Refer to the Measurement code

table.

AE Judgment item code 10 Refer to the Judgment code table.

AF Measured value 10

AG ENVELOPE#1 Waveform item Refer to the Waveform code table
code (Item code).

AH ENVELOPE#1 SEGMENT#1 Refer to the Judgment code table.
Judgment

Al ENVELOPE#1 SEGMENT#2 Refer to the Judgment code table.
Judgment

AJ ENVELOPE#1 SEGMENT#3 Refer to the Judgment code table.
Judgment

AK ENVELOPE#2 Waveform item Refer to the Waveform code table
code (Item code).

AL ENVELOPE#2 SEGMENT#1 Refer to the Judgment code table.
Judgment

AM ENVELOPE#2 SEGMENT#2 Refer to the Judgment code table.
Judgment

AN ENVELOPE#2 SEGMENT#3 Refer to the Judgment code table.
Judgment

e The data contents of CURRENT ALL CYCLE “curr_allcycle_*.csv” (* indicates 0

to 1000) are as follows.

Column/Cell Item Display/range

A Currentflow || nit(s) of 1 ms or 0.5 CYC
time

B Measurement | Shows * for measurement range and space for
range non-measurement range.

C Current value | Shows current value for every current flow time.

D Voltage value | Shows voltage value for every current flow time.

C1 Number of Shows the number of all cycle data.
measurements

e The data contents of FORCE ALL CYCLE “force_allcycle_*.csv” (* indicates 0 to

1000) are as follows.

Column/Cell

Item

Display/range

A

Current flow
time

In units of 10 ms
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Column/Cell Item Display/range

B Measurement | Shows * for force measurement range and space
range for non-measurement range.

C Force value Shows force value for every 10 ms.

D Measurement | Shows * for external output measurement range
range and space for non-measurement range.

E External Shows external output value for every 10 ms.
output value

C1 Number of Shows the number of all cycle data.
measurements

e The data contents of WAVEFORM “wav_*.csv” (* indicates 0 to 1000) are as

follows.
Column/Cell Item Display/range
A g)r:;rent flow In unit of sampling interval
B Waveform 1 WAVEFORM 1 in the VIEW screen
C Waveform 2 WAVEFORM 2 in the VIEW screen
D Waveform 3 WAVEFORM 3 in the VIEW screen
E Waveform 4 WAVEFORM 4 in the VIEW screen

(Note 2) About the USB memory

USB memories formatted as FAT16 or FAT32 are supported. Those formatted as
exFAT or NTFS are not supported. (*)

We have confirmed the operations of the following USB memories (as of August

2017).
Manufacturer Model Capacity
ELECOM MF-SU308GSV 8 GB
MF-KSU2A16GSV 16 GB
MF-PSU316G* 16 GB
MF-KSU2A32GSV 32 GB
MF-MSU3A04G* 4GB
I/0 DATA U3-CPSL8G/* ™ 8 GB
BUFFALO RUF3-K8GA-* ™ 8 GB
RUF3-PS8G-* 8 GB
RUF3-SMA8G-* 8 GB
RUF3-SMA32G-* 32GB
SONY usmg* 8 GB
SanDisk SDCZ33-016G-J57 16 GB
Transcend TS16GJF700PE 16 GB

*1: “*” indicates color.
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The operations of USB memories listed above were confirmed by us and are not
guaranteed. Please note that we do not take responsibility for any damage caused
by using them.

Due to the circumstances of manufactures, specifications of USB memories may be
changed. Please note that USB memories may not work normally depending on the
changes.

(*) About the USB memory format (FAT16, FAT32, NTFS, and exFAT)

e FAT16: A format used in MS-DOS or later, and it can’t be over 4 GB.

e FAT32: A format used in Windows 98 and later, and it can’t be over 32 GB.

e NTFS: A format used as system drive such as HDD and SSD to install Windows
NT and later, and it supports up to 256 TB almost limitlessly.

e exFAT: A format used in a large capacity SD memory card (SDXC etc.) mainly
used in digital camera and digital video camera, and it supports up to 256 TB
almost limitlessly.

In advance, point a mouse cursor to the USB drive in the Explorer on a Windows
computer etc. and right-click [Properties (R)] to check the USB in use by the file
system.

~- TRANSCEND (D:) Properties s

General Tools  Hardware Sharing ReadyBoost Customize

- [[RANSCEND

Type: USE Drive
File system:  FAT32

B Used space: 49,152 bytes 48.0KB
Free space: 15,692,455,936 bytes 14.6 GB

Capacity: 15,692,505,088 bytes 14.6GB

Drive D:

Cancel Apply

(Note 3) About using a brand-new USB memory
Before using a brand-new or freshly-formatted USB memory on the MM-400A, create
a file in advance on a Windows computer, etc. and save it in USB.

If there is not file to save, an empty text file doesn’t matter. It can be created by
right-clicking in the Explorer to execute “New” — “Text Document.” Create a text file and
change the filename.
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(Note 4) About the display of USB memory
When a usable USB is inserted in the MM-400A, “USB” is shown at the upper portion
of the screen. To save data, be sure to confirm this display.

oo 2 i # T por-

1 s/div_ CURRENT

0.5 ¥/div
EXTERNAL

50 N/div

CURR AVG RMS
2.16 kb
CURR PEAK
2.65 kb
YOLT AVG RMS
B2y
YOLT PEAK
0

.39
WELD TIME
1000 ms

0 1 2 3 4 5
MENU | FIT X/Y AXIS | CURSOR | VIEW
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j-  ALL CYCLE Screen

Can not be used in the ISO17657 mode, but in the original mode.

With this function, current flow result after measurement every half cycle or 1 ms
and measurement result of force/external input every 10 ms can be analyzed in
detail.

1.

ALL CYCLE Screen (Current)

ALL CYCLE PROG|  |SCH. #[001] AMYO1——(1) (2)
TIME CURRENT  VOLTAGE

000001 ms 00.72 KA 0.36V
000002 ms 0Z2. 40 kA 1.08 V
000003 ms 0Z. 49 kA 1.02 vV
000004 ms 02. 49 kA 1.03 vV
000005 ms 02. 48 kA 1.05 V
000006 ms 02.50 kA 1.04 V
000007 ms 0Z. 49 kA 1.03 V

MENU | FORCE | (RECALC| 1 | @)
ALL CYCLE PROG | SCH. #[001] AMy01 |
TIME CURRENT ~ VOLTAGE  ANGLE
0000.5 cyc  O1.B1 kA  0.B4V 172 deg
0001.0 cye 0173 kA 0.88V 175 deg
0001.5 cye 0172 kA 0.68V 176 deg
0002.0 cye 0170 kA  0.68V 175 deg
0002.5 cyc 0168 kA  0.69V 176 deg
0003.0 cye  02.21 kA  0.91V 179 deg
0003.5 cyc  02.26 kA 0.84V 180 deg
MENU | FORCE | RECALC| T | )

SCH.#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

SCHEDULE NAME
Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
RMS per cycle*2

Shows the RMS current, voltage and conduction angle™" every half cycle in AC
mode and every 1 ms in DC mode. The area with values shown in blue
represents the calculation interval.

Function keys
MENU: Touching this displays the MENU screen.
FORCE: Touching this displays the ALL CYCLE screen (Force).

RECALC: Touching this recalculates the measured current and voltage. Use
this function to redo the calculation of the arithmetic mean over a new
calculation interval after changing the start and end cycle (MEAS START,
MEAS END) settings in the BASIC SETUP (1) screen.
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T: Touching this moves a page of the screen.

*1: Conduction angle appears only when CYC-AC, CYC***Hz-AC or LONG
CYC-AC is selected for TIME in the SYSTEM SETUP (1) screen.

*2: The measured value does not appear in the ALL CYCLE screen if SHORT
ms-DC is selected for TIME in the SYSTEM SETUP (1) screen.

(*) How to execute RECALC of current, voltage and conduction angle

1) Before executing RECALC: Measurement range 0 to 2000 ms
BASIC SETUP (1) PROG|"**|sCH. # [oo7]proT | [N PROG | "**| SCH. # [001] PROT- |
SCHEDULE NAME TIME CURRENT  VOLTAGE
TRIGGER 000001 ms  00.25 kA 0.06 V
TIME 000002 ms  00.28 kA  0.07 V
000008 ms  00.32 kA 0.07 V
CURRENT RANGE kA 000004 ms  00.36 kA 0.07 V
VOLTAGE RANGE 6. 00] ¥ 000005 ms  00.39 kA 0.07 V
START TIME | 0000 ms 000006 ms  00.42 kA 0.08 V
END TIME [ 2000| ms 000007 ms  00.46 kA  0.09
MENU | NEXT | | | | COPY | MENU | FORCE RECALC 1 |
2) Change the measurement start to 6 ms and touch the RECALC key. The color

of range omitted from calculation (1 to 5 ms) changes from blue to black.

BASIC SETUP (1) PROG "2 [scH. # [oo1]proT |  THIRGNE PROG |"*° SCH. # [001] PROT- |
SCHEDULE NAME PROT TIME CURRENT  VOLTAGE
TRIGGER AUTO 000001 ms  00.25 kA 0.08 V
TIME 000002 ms  00.28 kA 0.07 V
000003 ms  00.32 kA 0.07 V

CURRENT RANGE kA 000004 ms  00.38 kA 0.07 V
VOLTAGE RANGE (6. 00] ¥ 000005 ms ~ 00.39 kA 0.07 V
START TIME 0006] ms 000006 ms  00.42 kA 0.08 V
END TIME 2000] ms 000007 ms  00.46 kA 0.09 V

MENU | NEXT | | | COPY | MENU | FORCE | RECALC| T | L

3) Left: Measured value before recalculation  Right: After recalculation
Since the RMS calculation starts from 6 ms, the rising part is omitted from the
measured value.

ASUR 0 S R A TN [ L /E A SUREMENT 10 PROG | "**| SCH. # [001] PROT
CURR AVG RMS DIST FINAL CURR AVG RMS DIST FINAL

GOOD GOOD +0. 000umn GOOD GOOD +0. 000
CURR PEAK FORGE AVG CURR PEAK FORGE AVG

GOOD 600D GOOD GOOD
VOLT AVG RMS FORGE AVG2 VOLT AVG RMS FORCE AVG2

GOOD 0. 32y GOOD GOOD 0. 34v GOOD
VOLT PEAK XT AVG1 VOLT PEAK EXT AVG1

GOOD EETI G0 2,13 ] GOOD [__0.30, [Nl 213/ |
WELD TIME EXT AVG2 WELD TIME EXT AVG2

GOOD 10000s GOOD GOOD 1000ns GOOD
MENU \ | | SAVE | VIEW MENU | \ | SAVE | VIEW
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j-2.  ALL CYCLE Screen (Force)

ST rRoc | [scH. i [001]AMY01- M @)
TIME FORGE EXTERNAL
000010 ms 01152 N +00504kef
000020 ms 01156 N +00504kef
000030 ms 01161 N +00504kef
000040 ms 01183 N +00504kgf — 4
000050 ms 01185 N +00504kef
000060 ms 01167 N +00504kef
000070 ms 01168 N +00504kef
MENU | CURR | |RECAIC T | | @)

SCH.#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

SCHEDULE NAME
Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
RMS per cycle

Shows the RMS FORCE and EXTERNAL every 10 ms. The area with values
shown in blue represents the calculation interval.

Function keys
MENU: Touching this displays the MENU screen.
CURR: Touching this displays the ALL CYCLE screen (Current).

RECALC: Touching this recalculates the measured force and external input.
Use this function to redo the calculation of the mean over a new calculation
interval after changing the force start and end cycle (START TIME, END TIME)
settings in the EXTEND SETUP (4) screen and changing the external input
start and end cycle (START TIME, END TIME) settings in the EXTEND
SETUP (6) screen.

T: Touching this moves a page of the screen.

*1: Forcel/displacement-equipped specification function
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(*) How to execute RECALC of force and external
1) Just like RECALC of current/voltage/conduction angle, change start time and
end time of force to recalculate after measurement. The external input is are

also similar.

Left: Schedule of measurement before recalculation
recalculation

Right: Schedule of

EXTEND SETUP (4) pro|“#|sc. #[oo1]ProT | ESETIEANZCIN Froc ¢ sch. # [001]PROT |
FORCE (1/2) FORCE (1/2)
OUTPUT LEVEL 1 2 N OUTPUT LEVEL 1 2 N
3[ 0100 ! 3/ 0100 N
DELAY TIME ms DELAY TIME 0000| ms
START TIME 1]00000] 2 ms START TIME 1 2 [02000) ms
END TIME 1[10000] 2 (10000 ms END TIME 1[01700}} 2 (02500, ms
RISE LEVEL % RISE LEVEL 80/ %
FALL LEVEL % FALL LEVEL %

MENU | NEXT | PREV | DIST | FORCE EXTERNAL

MENU | NEXT | PREV | DIST | FORCE EXTERNAL

2)

Touching the RECALC key changes the color of range omitted from calculation
from blue to black. Left: Force average 1

NG 0 " s, 4 67 |

Right: Force average 2

oo N

TIME FORCE EXTERNAL TIME FORCE EXTERNAL

000500 ms 0851 N  +02.13V 001970 ms  085.3 N +02. 14V

000510 ms  085.2 N +02.13V 001980 ms  085.3 N +02. 14V

000520 ms  085.2 N +02.13V 001990 ms  085.83 N +02. 14V

000530 ms  085.2 N +02.13V 002000 ms  085.3 N +02. 14V

000540 ms  085.2 N +02.13V 002010 ms  085.3 N +02. 14V

000550 ms  085.2 N +02.13V 002020 ms  085.3 N +02. 14V

000560 ms  085.2 N +02.13V 002030 ms  085.3 N +02. 14V

MENU | CURR | RECALC | 1 | L MENU | CURR | RECALC| T 4

3) Left: Measured value before recalculation  Right: After recalculation

MEASUREMENT 10 e R AN0H [ EASUREMENT 10 PROG |"*® SCH. # [001] PROT
GURR AVG RMS DIST FINAL GURR AVG RMS DIST FINAL

GOOD 00D +0. 0004 GOOD
CURR PEAK FORCE AVG1 CURR PEAK FORGE AVG1

GOOD GOOD | GOOD GOOD
VOLT AVG RMS FORCE AVG2 VOLT AVG RMS FORCE AVG2

GOOD 0. 32 JNE ~ Goop 0. 34, JEV fl
VOLT PEAK EAT AvG1 VOLT PEAK EAT AVET

GOOD | 0.39, eV IEEE GOOD | 0.30, [EEE) | +2.13v |
WELD TIME EXT AVG2 WELD TIME EXT AVG2

G0OD (00D G0OD G0OD
MENU \ | | SAVE | VIEW MENU | \ | SAVE | VIEW
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k. FORCE TIMING Screen

The FORCE TIMING screen is for checking the timing from when the force starts,
the current flows, until when the force ends. Displays waveforms and measured
values.

Note: This function is used on the MM-400A'’s force/displacement-equipped
specification only.

Note1:Set the followings in advance.
Set TRIGGER to FORCE in the BASIC SETUP (1) screen and MODE to
NORMAL in the SYSTEM SETUP (1) Screen.
Also, the force waveform can be displayed when the force reaches the
preset force trigger level and the current reaches the current trigger level,
and then both force and current are measured.

Note2:This screen is shown only when the FORCE TIMING screen is selected from
the MENU screen. To display the force timing, display the FORCE TIMING
screen after measurement.

FORGE TIMING PROG

500 ms/div

SCH. # [001] AMYOI——(1) (2)

CURRENT 1 kdsdiv
FORCE 500 N/div
TRIG

FORCE1 627 N
FORCE2 790 N
TIME 2014 ms
ELECTRODE START TIME
345 ms
SQUEEZE TIME
1499 m=

SQUEEZE DELAY TIME
I L
HOLD TIME
314 ms
TIME TO FORCE

341 ms
SQUEEZE START TIME

0 500 1000 1500 2000 2500 1156 ms

MENU | FIT X/Y AXIS \ | 5)

(1) SCH#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

(2) SCHEDULE NAME

Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
(3) Waveform display

Shows the current?, force™ and force external trigger*1 waveforms.
(4) Force time

Shows the following items: ((1) to (6) correspond to the numbers in the figure
on the next page.)

Force 1 (FORCE 1): Mean force over force calculation interval 1
Force 2 (FORCE 2)*3: Mean force over force calculation interval 2

Force Time (TIME)™: Time from when the force signal exceeds the force start
level to when the signal reaches the force end level

Force Start Time (ELECTRODE START TIME)" (1): Time from the force
external trigger input to when the force signal exceeds the force start level

Squeeze Time (SQUEEZE TIME)" (2): Time from the force external trigger
input to the start of current flow
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Force Stabilization Time (SQZ DELAY TIME)*2 (3): Time from when the force
signal exceeds the force start level to the start of current flow

Hold Time (HOLD TIME)*2 (4): Time from the end of current flow to when the
force signal falls below the fall level

Force Completion Time (TIME TO FORCE)™ (5): Time from the force external
trigger input to when the force signal exceeds the rise level

Current Start Time (SQUEEZE START TIME) (6): Time from when the force
signal exceeds the rise level to the start of current flow

Extemnal Trigger —l I—

1 Force Rise Level
'

(SOL. signal)

=>x - Force Fall Level

'

'

'
Force :
'
'
i
'
'

Current

—
(&)}
~

Function keys
MENU: Touching this displays the MENU screen.

FIT: Touching this redisplays the waveforms by automatically resizing them to
fit into the screen.

XIY AXIS: Touching this displays the scale command of XY axis at the function
key. For the scale command of XY axis, refer to (2) d (7) in Chapter 8.

*1: Shown when force and current are measured using the force trigger.

*2: Shown when force and current are measured.

*3: Not shown if FORCE1, FORCE2 or FORCE TIME is not selected in the VIEW
screen.

[Force measurement start timing]

There are two ways for measurement, a way to start when the weld force reaches
the preset TRIGGER LEVEL without using the force external trigger signal and a
way to start measurement using the force external trigger signal (force valve driving
signal) together.

In the first case, Force start time, Squeeze time and Force completion time cannot
be measured, but in the latter case, all items can be measured by inputting the
force external trigger signal (force valve driving signal).

¢ Way to start when the weld force reaches the preset TRIGGER LEVEL

The timing from when the force starts, the current flows, until when the force ends is
measured. When the weld force exceeds TRIGGER LEVEL, the measurement
starts. For the force trigger level, refer to “m-5. EXTEND SETUP (5) screen.” Taking
the force start point as the reference point of time axis (horizontal axis), force and
current waveforms are displayed and each timing can be observed. The unit of
horizontal axis is ms. Force 1, Force 2, Force time, Current stabilization time, Hold
time, and Current start time are displayed in the area of displaying measured
values.
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500 ns/div  CURRENT 2 kA/div
FORCE 500 NAdiv

TRIG
FORCET 792 N

FORCEZ 805 N
TIME 1795 ms
ELECTRODE START TINE
- ms
SOUEEZE TIME
- ms
SOUEEZE DELAY TIME
1167 ms
HOLD TIME
418 ms
TIME TO FORGE
- oms
1 R R = START TINE

0 500 1000 1500 2000 2500 1152 ms
MENU | FIT [x/¥ AXIS | |

¢ Way to start measurement using the force external trigger (force valve
driving signal) together

The timing from when the force valve driving signal of Head is input, the Head starts

applying force, the welding current flows, the force valve driving signal is turned off,

until when the force ends is measured.

The MM-400A treats the force external trigger signal as 24V DC. Therefore, if the
force valve driving signal is different from this, the signal of force external trigger is
input, instead of the actual force valve driving signal. The force external trigger
works with the voltage of 24V DC input from the input terminal of force external
trigger. Turn off this 24V DC by inputting simultaneously with the force valve driving
signal of Head. Prepare the 24V DC power supply separately. When the force valve
uses the Head with 24V DC specification, you can divide the force valve driving
signal to input. The input terminal of force external trigger signal does not have
polarity.

Taking the timing of force external trigger input as the reference point of time axis
(horizontal axis), force external trigger, force and current waveforms are displayed
on the screen and each timing can be observed. The unit of horizontal axis is ms.
Since the screen is for measuring the timing, the vertical axis has no unit. Force 1,
Force 2, Force time, Force start time, Squeeze time, Force stabilization time, Hold
time, Force completion time, and Current start time are displayed in the area of
displaying measured values.

FORCE TIMING PROG| | SCH. # [001] AMYO1

500 nms/div  CURRENT 1 ki/div
FORCE 500 NAdiv

TRIG

FORCET 627 N
FORCE2 790 N
TIME 2014 ms
ELECTRODE START TIME

345 ms
SQUEEZE TIME

1498 ms
SOUEEZE DELAY TIME
HOLD TIME

314 ms
TIME TO FORCE

341 ms
SOUEEZE START TIME

0 500 1000 1500 2000 2500 1158 ms

MENU | FIT [x/¥ AXIS | |
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I.  BASIC SETUP Screen

I-1.

(1

BASIC SETUP (1) Screen

isic senp) [ C

SCHEDULE NAME 01—
TRIGGER GURRENT e ©)

TIME CYC-AC —)

CURRENT RANGE kt———(6)

VOLTAGE RANGE 20. 0|V———(7)
START TIME 0000. 0/ CYC ®)
END TIME 0300. 0] CYC

MENU | NEXT | | | COPY |——(9)
SCH.#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

SCHEDULE NAME

Inputs the name for the set schedule. Up to five alphanumeric characters can
be input.

TRIGGER

Select an input signal required to start measurement. In the standard
specification (force/displacement not equipped), only CURRENT can be
selected.

e CURRENT
Force and external voltage/current input are not measured.
The instrument performs measurement each time a current signal is input,
showing the measured values, waveforms and all cycles. The internal
processing time varies depending on the current flow time. As a result, the
internal processing may not be complete before next measurement. To pass
multiple current pulses, refer to PULSE MODE in the BASIC SETUP (2)
screen.

Measurement Measurement

oI Wy —
[nternal processing time

e AUTO

The first input among 1) current, 2) force or external input (+10 V voltage or
4 to 20 mA current), and 3) force trigger or external force trigger triggers
measurement.

1) When current is a trigger, the instrument operates in the same manner as in
the CURRENT setting for TRIGGER.

2) When force or external input is a trigger, the instrument operates in the
same manner as in the FORCE or EXTERNAL setting for TRIGGER.

3) When force trigger or external trigger is a trigger, the instrument operates in
the same manner as in the FORCE (EXT) or EXTERNAL (EXT) setting for
TRIGGER. Note, however, that the instrument starts measurement only upon
input of current or force (or external input).
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e FORCE
The instrument performs measurement each time a force signal is input,
showing the measured values and waveforms.
The internal processing time varies depending on the force and current flow
time. As a result, the internal processing may not be complete before next
measurement. To pass multiple current pulses, refer to PULSE MODE in the
BASIC SETUP (2) screen.

‘ Measurement Measurement ‘

. —

CurrenIAAAJﬂkg\vJ\U Fﬂfﬂkfm\f““‘*

Internal processing time

o EXTERNAL

The instrument starts measurement each time an external input voltage (10
V) or external input current (4 to 20 mA) is input, making an OK/NG
judgment and showing the measured value and waveform.

The internal processing time varies depending on the external input and
current flow time. As a result, the internal processing may not be complete
before next measurement. To pass multiple current pulses, refer to PULSE
MODE in the BASIC SETUP (2) screen.

‘ Measurement Measurement

External input ‘
+10V voltage

or

4 to 20mA current

urzznt 0, iy

Internal processing time

e REAL
The instrument makes measurement constantly. Force, external input or
displacement is measured at intervals of half a second. To perform
measurement, select FORCE REAL, EXT REAL or DIST REAL in the VIEW
screen. Measurement stops when MEAS is changed to PROG.

o DISPLACEMENT (EXT) ™
The instrument measures displacement each time a displacement trigger of
the external input signal is input. The internal processing time varies
depending on the current flow and displacement measurement time. As a
result, the internal processing may not be complete before next
measurement. To pass multiple current pulses, refer to PULSE MODE in the
BASIC SETUP (2) screen.
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Measurement Measurement
Displacement trigger L1 [ [
Displacement

Current ﬂvﬂvﬁv I

Displacement Internal Displacement
delay processing delay
time time time

o FORCE (EXT) "
The instrument measures force each time a force trigger of the external input
signal is input. The internal processing time varies depending on the current
flow and force measurement time. As a result, the internal processing may

not be complete before next measurement. To pass multiple current pulses,
refer to PULSE MODE in the BASIC SETUP (2) screen.

L Measurement ‘ ‘ Measurement ‘
1

r 1 \
Force | I L
trigger

Force | \

CurrenIAAAJ\UJ\UJ\U ﬂjfﬂ\fm\f““‘*

Internal processing time

o EXTERNAL (EXT)
The instrument measures external input voltage (+10V) or external input
current (4 to 20 mA) each time an external trigger of the external input signal
is input. The internal processing time varies depending on the current flow
and external input measurement time. As a result, the internal processing
may not be complete before next measurement. To pass multiple current
pulses, refer to PULSE MODE in the BASIC SETUP (2) screen.

Measurement Measurement
ExternaIL 1 1 1
trigger | L] B
External input
+10V voltage L
or

4 to 20mA current

CurrenIAAAJXLg\UJlU pﬂ[mxﬁqlr““‘*

Internal processing time

*1: Referto (2) INPUT 7 to 8 in “o-1. EXT INPUT/OUTPUT (1) Screen.”

(Reference) TRIGGER setting and measurement

Measurement start item varies depending on the TRIGGER setting.
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TRIGGER setting and measurement start item

Measurement start item
= = = =
- 5 o lE2l.2 s
E o ) 2 Wz |~ =2 | 22
E b | L = = I
= Q S} ha wg | O | <
x - < x &5 Oz | X2 | 52
o e) ] o = <x | O | =X
3 |> |& |T |§ |zE| T ke
o 2] L 0 X > W >
)] = [41] Ll
n— = -
CURRENT o x x x x x x x
2@ | AUTO o x x o o x o o
§ FORCE b X X o X X X X
& | EXTERNAL x x x x o x x x
8 DISPLACEMENT (EXT) x x x x x o x x
® | FORCE (EXT) x x x > x x o x
EXTERNAL (EXT) x x x x x x x o
*1: Measurement starts when the set threshold is exceeded.
*2: Measurement starts when IN7/IN8 (specified by setting) of the external input is
closed.
TRIGGER setting and measurement item
Measurement item
|_
= i .
L
14 = <
5 2 w () E '{”) E
© = = n ) x i,
5 |3 |8 |2 |2 |2 &
o > & o X
=)
CURRENT 3 o o o o o x x
2@ | AUTO g o o o o o o o
8 | FORCE ° o ° ° o ° o o
& | EXTERNAL N o o o o o o o
8 DISPLACEMENT (EXT) *® o o o o o x x
E | FORCE (EXT) E . o ° ° 5 ° 5
EXTERNAL (EXT) o o o o o o o o

*3: Measurement of CURRENT/VOLTAGE/POWER/RESIST/DISPLACEMENT is
performed when current measurement starts.

*4: Measurement of
CURRENT/VOLTAGE/POWER/RESIST/DISPLACEMENT/FORCE/EXTERNAL
is performed when current measurement starts.

*5: Measurement of FORCE/EXTERNAL is performed when any measurement of
FORCE/EXTERNAL/FORCE (EXTERNAL INPUT)/EXTERNAL (EXTERNAL
INPUT) starts, and then measurement of
CURRENT/VOLTAGE/POWER/RESIST/DISPLACEMENT is performed when
current measurement starts.

*6: Measurement of FORCE/EXTERNAL is performed when force measurement
starts, and then measurement of
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CURRENT/VOLTAGE/POWER/RESIST/DISPLACEMENT is performed when
current measurement starts.

*7: Measurement of FORCE/EXTERNAL is performed when external measurement
starts, and then measurement of
CURRENT/VOLTAGE/POWER/RESIST/DISPLACEMENT is performed when
current measurement starts.

*8: Measurement of DISPLACEMENT is performed when displacement (external
input) measurement starts, and then measurement of
CURRENT/VOLTAGE/POWER/RESIST is performed when current
measurement starts.

*9: Measurement of FORCE/EXTERNAL is performed when force (external input)
measurement starts, and then measurement of
CURRENT/VOLTAGE/POWER/RESIST/DISPLACEMENT is performed when
current measurement starts.

*10: Measurement of FORCE/EXTERNAL is performed when external (external
input) measurement starts, and then measurement of
CURRENT/VOLTAGE/POWER/RESIST/DISPLACEMENT is performed when
current measurement starts.

Since MEASUREMENT and WAVEFORM set in the VIEW screen are measured, it
is necessary to set above TRIGGER setting and measurement item in the VIEW
screen.

DISPLACEMENT (EXT), FORCE (EXT), EXTERNAL (EXT) operates by the input
trigger signal of interface.
Ex.)

e When measuring current:
Select CURRENT for TRIGGER.

e When measuring displacement according to the current measurement start:
Select CURRENT for TRIGGER.

e \When measuring displacement in an optional timing:
Select DISPLACEMENT (EXT) for TRIGGER.

e When measuring current/force with a current/force sensor
(MA-770A/771A):
Select FORCE for TRIGGER.

¢ When measuring force with a force sensor (MA-520B/521B/522B):
Select FORCE for TRIGGER.

e When measuring force with a force sensor built in a head:

Select FORCE (EXT) or FORCE for TRIGGER.

* The same setting is applied when measuring current/displacement.

* Since difference between the times when the head is released and when forced is

small with a force sensor built in a head and the trigger level setting is difficult, it is

recommended to use the external input trigger.

e When switching measurement of current/voltage with a toroidal coil and
measurement of current/voltage/force with a force sensor
(MA-520B/521B/522B):

Select AUTO for TRIGGER.
e When measuring force/external (external sensor measurement) according to

the current measurement start:
Select AUTO for TRIGGER.

* Set the trigger level of force/external to the maximum value.

e When measuring an external (external sensor measurement):
Select EXTERNAL (EXT) or EXTERNAL for TRIGGER.

* The same setting is applied when measuring current/displacement.
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* When the trigger level setting is difficult because difference between the times
when measurement is performed and when not performed is small, it is
recommended to use the external input trigger.

@) TIME

To measure a current accurately, be sure to select “-DC” for DC measurement
and “-AC” for AC measurement.

e CYC-AC
Select this option to measure single-phase AC welding current.
Frequency: Automatically detected from the MM-400A’s power supply
Measurable time: 5,000 ms max. (50 Hz: 250 CYC, 60 Hz: 300 CYC)

e ms-DC
Select this option to measure DC output inverter welding current in units of
ms.
Measurable time: 2,000 ms max.

e CYC***Hz-AC
Select this option to measure AC output inverter welding current in units of
cycle. Set the frequency of the current you wish to pass in FREQUENCY in
the BASIC SETUP (1) screen.
Measurable time: 4,000 ms max. (M050 (50 Hz): 200 CYC, M063 (63 Hz):
50 CYC, ... M500 (500 Hz): 2000 CYC)

e CYC-DC
Select this option to measure DC output inverter welding current in units of
cycle.
Frequency: Automatically detected from the MM-400A’s power supply
Measurable time: 2,000 ms max. (50 Hz: 100 CYC, 60 Hz: 120 CYC)

e ms-AC
Select this option to measure AC output inverter welding current in units of
ms.
Measurable time is 5,000 ms max.

¢ SHORT ms-DC
Select this option to measure transistor welding current. The current flow
time is 1 ms when ms-DC is selected. In contrast, the current flow time is
every 0.05 ms when SHORT ms-DC is selected, thus allowing measurement
at more frequent intervals.
When you have selected SHORT ms-DC, you cannot measure force,
external input (£10 V voltage or 4 to 20 mA current) or displacement.
Measurable time: 300 ms max.

e LONG CYC-AC
Select this option to measure single-phase AC welding current for a long
period. When you have selected LONG CYC-AC, you cannot measure force,
external input (£10 V voltage or 4 to 20 mA current) and displacement.
Frequency: Automatically detected from the MM-400A’s power supply
Measurable time: 10 s max. (50 Hz: 500 CYC, 60 Hz: 600 CYC)

(5) FREQUENCY

When you have selected CYC***Hz-AC for TIME, set the frequency of the
current to be measured as follows: M050, M053, M056, M059, M063, M067,
MO071, M077, M083, M091, M100, M111, M125, M143, M167, M200, M250,
M294, M417, M500, 050 to 250 Hz (in units of 1 Hz).

Set the M*** frequency when using an Amada Miyachi AC inverter welding
power supply.
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(6)

BASIC SETUP(1) PROG| |SCH. # [001] AMYD1|
SCHEDULE NAME AMYD
TRIGGER (GURRENT |
TIME CYC#kiHz-AC
FREQUENCY M050] He———(5)
CURRENT RANGE kA
VOLTAGE RANGE v
START TIME 0000. 0/CYC
END TIME 2000. 0/ CYC
MENU | NEXT | | | COPY

CURRENT RANGE

Set upper and lower limits for the five measurement items selected in the
VIEW screen as follows:

Set upper and lower limits in the following ranges depending on the type of
toroidal coil connected and according to the TOROIDAL COIL setting in the
BASIC SETUP (3) screen:

e When 1x sensitivity coil is used: 2.000 kA range, 6.00 kA range, 20.00 kA
range, 60.0 kA range, 200.0 kA range

e When 10x sensitivity coil is used: 0.200 kA range, 0.60 kA range, 2.000 kA
range, 6.00 kA range, 20.00 kA range

VOLTAGE RANGE

Set upper and lower limits in the following ranges according to the VOLTAGE
RANGE setting in the SETUP (1) screen:

6.00 V: 6.00 V range
20.0 V: 20.0 V range

START TIME / END TIME

You can measure RMS current/voltage and mean power/resistance by
specifying an arbitrary range. Set the interval from the start to end of the
measurement as follows according to the TIME. However, this is not the
measurable time. For the measurable time, refer to TIME:

e When TIME is CYC-AC: 000.0 to 300.0 CYC (in units of 0.5 CYC)

e When TIME is ms-DC: 0000 to 2000 ms (in unit of 1 ms)

e When TIME is CYC***Hz-AC: 0000.0 to 2,000.0 CYC (in units of 0.5 CYC)
e When TIME is CYC-DC: 000.0 to 120.0 CYC (in units of 0.5 CYC)

e When TIME is SHORT ms-DC: 000.00 to 300.00 ms (in units of 0.01 ms)
e When TIME is ms-AC: 0000 to 5000 ms (in units of 1 ms)

e When TIME is LONG CYC-AC: 0.0 to 600.0 CYC (in units of 0.5 CYC)
Function keys

MENU: Touching this displays the MENU screen.
NEXT: Touching this displays the BASIC SETUP (2) screen.

COPY: Touching this copies the settings made under the schedule number
001 (all the settings made in the COMPARATOR, ENVELOPE, BASIC SETUP,
and EXTEND SETUP screens) to all the schedule numbers 002 to 127.
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[-2. BASIC SETUP (2) Screen
When TIME is DC

TR 70 | <G 00T o —— () 2

PULSE MODE [SET PULSE | —©)
PULSE No. @
COOL TIME ms——(5)
FALL LEVEL %—(6)
MEASUREMENT MIN TIME ms——(7)
MEAS INHIBIT TIME [00. 0} s ———8)
END LEVEL f——)
[MENU | NEXT  PREV | | | 1

When TIME is AC

sic sep ) [aee T

PULSE MODE SET PULSE |
PULSE No.
COOL TIME 000. 5/ CYC
MEASUREMENT MIN TIME CYC
MEAS INHIBIT TIME 00.0]s
END LEVEL %

MENU | NEXT = PREV |
When PULSE MODE is NO COOL

BASIC SETUP (2) PROG %[ SCH. # [001] AMYO1 |

PULSE MODE IND CcooL |

PULSE 2 TIRG LEVEL 0. 000] kKA———(10)
COOL TIME 000. 5/CYC
MEASUREMENT MIN TIME CYC

MEAS INHIBIT TIME 00.0]s

END LEVEL %

MENU | NEXT = PREV | | | |

(1) SCH.#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

(2) SCHEDULE NAME
Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
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(3) PULSE MODE

For a standard single pulse spot welding, select SET PULSE for PULSE
MODE, and “00” for PULSE No.

Current may be passed several times in a single welding sequence. Use the
impulse settings to measure such a current. The impulse settings are designed
for current measurement. Select SET PULSE to measure an arbitrary stage,
ALL PULSE to measure all stages, and NO COOL to measure the 2™ stage
with no cooling time.

Even if the impulse settings are used, a welding longer than the following
measurable time cannot be measured. The cool time is included.

Measurable time of all-pulse measurement for each mode:

CYC-AC 5,000 ms max. (50 Hz: 250 CYC, 60 Hz: 300 CYC)
ms-DC 2,000 ms max.

CYC***Hz-AC | 4,000 ms max. (MO50 (50 Hz): 200 CYC, M063 (63
Hz), 250 CYC, ... M500 (500 Hz): 2,000 CYC)

CYC-DC 2,000 ms max. (50 Hz: 100 CYC, 60 Hz: 120 CYC)
ms-AC 5,000 ms max.

SHORT ms-DC | 300 ms max.

LONG CYC-AC | 10 s max. (50 Hz: 500 CYC, 60 Hz: 600 CYC)

e SET PULSE
When current is passed several times in a single welding sequence, the
instrument makes judgment only times specified in PULSE No.
00: No impulse measurement
01: Measures the first time
02: Measures the second time...... 20: Measured the twentieth time
For current trigger, the instrument judges that a single welding sequence
ends when the next measurement does not start within 500 ms. For the
setting other than current, the measurement interval is a single sequence.
(In the case of force trigger, for example, it is the interval in which force is
measured.)

e ALL PULSE (SET)
The instrument makes measurement and judgment all times specified in
PULSE No. in a single welding sequence.
In ALL PULSE (SET), set PULSE No to the same value as the number of
current flows in a single welding sequence. If the number of current flows are
less than the times specified by PULSE No, the impulse error occurs after
the maximum current measurement time elapses.
Measurement schedule and judgment schedule
You need to set measurement schedule and judgment schedule from SCH.# of
the measurement start to SCH.# of the number of current flows. As for
measurement schedule, make all SCH.# to use the same. As for judgment
schedule, the schedule numbers following the schedule number of
measurement start are assigned for measurement schedule, for example, first
time to the schedule number of measurement start, second time to the start
schedule number +1...

Ex.: When making measurement schedules for SCH.#003 to 007 contents in
the BASIC SETUP (2) screen) the same and measuring five-stage current flow
with SCH.#003

Input the judgment schedule of the first stage to SCH.#003
Input the judgment schedule of the second stage to SCH.#004
Input the judgment schedule of the third stage to SCH.#005
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Input the judgment schedule of the fourth stage to SCH.#006
Input the judgment schedule of the fifth stage to SCH.#007

When CYC is selected for TIME, at least 1 CYC of the current flow interval

(time that current does not flow) is required. When ms is selected for TIME, at
least 2 ms of the interval is required.

Measurable time

Pulse 1 Pulse 2 Pulse 3 Pulse 4 Pulse 5

N
N

7

Vi

N
N

O B B T o S D |
WELD cooL WELD cooL WELD cooL WELD cooL WELD

Measurement end

When PULSE No is set to 5, measurement continues until five pulses are
measured.

(Note) For measurable time, refer to “Measurable time of all-pulse
measurement for each mode.”

e ALL PULSE (NO SET)

Used when current is passed several times in a single welding sequence,
but the number is not decided. PULSE No is not used. A single welding
sequence ends when the next current does not flow within 500 ms. The
measurement schedule and judgment schedule are the same as those of
ALL PULSE (SET). Set the maximum number of current flows.

Measurable time

Pulse 1 Pulse 2 Pulse 3 Pulse 4 Pulse 5

7777/
/ / / / / No current

/) & &) 7 7
WELD ~ COOL  WELD COOL ~ WELD  COOL  WELD  COOL  WELD 500ms*

Measurement end
The measurement ends when current does not flow within 500 ms.

(Note) For measurable time, refer to “Measurable time of all-pulse
measurement for each mode.”

» No Cooling (NO COOL) (2" stage measurement)

Set a measurement start current in PULSE 2 TRIG LEVEL. The instrument
starts measurement determining the point in time where the start current is
exceeded as the measurement start point. Measurement is possible only if
the current at the second stage is larger than that at the first stage.

8. Operation Screens

8-68



WELD
woil

SYSTEMS
INTEGRATORS, INC.

844-WSI-WELD - +1-216-475-5629

4943 DriscollRoad *  Warrensville Heights, OH 44146 USA - WWWWSIWELD.com

MM-400A

______ — — — —PULSE 2 TRIG LEVEL

Welding current

2" stage
measurement

<
<

\
(4) PULSE No

For a standard single pulse, set “00” for PULSE No.

When SET PULSE is selected for PULSE MODE, set the number of current
flow times to measure. When ALL PULSE (SET) is selected, set the number of
current flow times in a single welding sequence. When ALL PULSE (NO SET)
is selected, any setting is good since the PULSE No. is not used.

When NO COOL is selected for PULSE MODE, set a measurement start
timing current for PULSE 2 TRIG LEVEL. For PULSE 2 TRIG LEVEL, set a
value within the specified measurement range.

(5) COOL TIME

If, during current measurement, the COOL TIME is shorter than the value
specified here, the instrument makes measurement determining the current to
be a single-stage current. Set the COOL TIME in the following ranges:

e When CYC-AC, CYC-DC, LONG CYC-AC, or CYC***Hz-AC is selected for
TIME: 000.5 to 100.0 CYC

e When ms-DC, ms-AC or SHORT ms-DC is selected for TIME: 1 to 2,000 ms
When COOL TIME is 5ms

COOL TIME: 5ms
- =

A [ O R N
° ]

Measured as one Measured as another
current flow current flow since
COOL TIME is over bms

(6) FALL LEVEL

When ms-DC, CYC-DC or SHORT ms-DC is selected for TIME, you can
measure the current flow time till the Fall Level setting is reached. Set the Fall
Level as the ratio to the peak (10 to 90%).

Refer to (Note 1) Difference between the original measurement mode and the
ISO17657-compliant measurement mode for RMS calculation in “c. VIEW

Screen.”
Current fall level:
peak/RMS x
current fall level setting %
Current

-
Current flow time
(Time till it falls below the fall level)
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(7) MEASUREMENT MIN TIME

In the early stages of current flow, the instrument may fail to measure the
current if the current is excessively low. (This likely occurs if the upslope is
used.) In such a case, set a Forced Measurement Time. Set a forced
measurement time in the following ranges:

e When CYC-AC, CYC-DC, LONG CYC-AC or CYC***Hz-AC is selected for
TIME: 00.5 to 50.0 CYC

e When ms-DC, ms-AC or SHORT ms-DC is selected for TIME: 0001 to 1,000
ms

Set a time so that currents of measurable magnitude (shaded areas in the
figure) are included.

Current

le N
| 7
Forced Measurement Time

(8) MEAS INHIBIT TIME

Set a measurement prohibition time (0.0 to 10.0 sec). Select SET PULSE for
PULSE MODE, and “00” for PULSE No.

By setting a measurement prohibition time, a non-measurement time following
a measurement is provided not to measure a reset current following a welding
current flow peculiar to a capacitor-type welding machine.

(9) END LEVEL

You can measure the current flow time till the Current End Level setting is
reached. Set the Current End Level as the ratio to the used current range (1.5
to 15.0%).

Refer to (Note 1) Difference between the original measurement mode and the
ISO17657-compliant measurement mode for RMS calculation in “c. VIEW
Screen.”

(10) PULSE 2 TRIG LEVEL

When you have selected NO COOL for PULSE MODE, this can be set.
(11) Function keys

MENU: Touching this displays the MENU screen.

NEXT: Touching this displays the BASIC SETUP (3) screen.

PREV: Touching this displays the BASIC SETUP (1) screen.
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[-3. BASIC SETUP (3) Screen

BASIC SETUP (3) PROG| | \\

CURRENT TRIGGER LEVEL —)
TOROIDAL COIL TIMES 1 | ———(2)
CALCULATION (ORIGINAL | ®)
CURRENT SENSOR TORDIDAL COIL | 4)
SHUNT RESISTOR —)
[ MENU_| | PREV | | | —=®)

(1) CURRENT TRIGGER LEVEL

The sensitivity increases as you increase the value. Excessively increasing the
sensitivity may cause malfunction. If set to around 99, the current trigger may
not be complete. At the time, decrease the value.

(2) TOROIDAL COIL
Set as follows depending on the type of toroidal coil connected:

When 1x sensitivity coil is used: 1
When 10x sensitivity coil is used: 10

(3) CALCULATION
Select original or ISO17657-compliant to set the calculation system of RMS.

Refer to (Note 1) Difference between the original measurement mode and the
ISO17657-compliant measurement mode for RMS calculation in “c. VIEW
Screen.”

(4) CURRENT SENSOR
Select a toroidal coil or a shunt resistor.

(Note) Even when SHUNT RESISTOR is selected, a toroidal coil is required to
be connected for a current trigger.

(5) SHUNT RESISTOR

Select a conversion coefficient of shunt resistor according to the measurement
current. Available only for the force/displacement-equipped specification.

e 25 to 500A: 50 mV / 0.500 kA or 100 mV / 0.500 kA
e 50 to 1000A: 50 mV / 1.000 kA or 100 mV / 1.000 kA
(Note) The position where a shunt resistor is mounted should be 50 V or less.

(6) Function keys
MENU: Touching this displays the MENU screen.
PREV: Touching this displays the BASIC SETUP (2) screen.
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(Reference) Current measurement by a shunt resistor

The shunt resistor detects a current in circuit. As shown below, connect it to
welding current circuit in series. Be sure to use the shunt with floating off the
ground. Since the resistance value changes by heat generation, be careful of
use with large current or high duty cycle. By using a non-inductive type, it is
not affected by an inductance component. Connect the shunt to the
multiconnector. (Refer to “4. Name and Functions of Each Sections” (2) Rear
®. For connections, refer to “10. Interface.”)

MM-400A

E Welding head

Welding power supply

——

E&r jﬁ g SRS
i

Shunt resistor Eﬁ@ OO &=

B @ B:

Toroidal coil
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m. EXTEND SETUP Screen
This screen is displayed only in the force/displacement-equipped specification.
m-1. EXTEND SETUP (1) Screen: DISPLACEMENT (1/3)

i i) [l T

DISPLACEMENT (1/3)

OUTPUT LEVEL 1+00. 000] 2 |+00. 000 rm
3
3[+00. 000 mm Y
FINAL DELAY TIME 00000| ms——(4)

PULSE DELAY TIME 1 0000| ms
5
PULSE DELAY TIME 2 0000 ms ©
RESET DELAY TIME 0000] me——nvs)
[ MENU | NEXT - DIST | FORCE |EXTERNAL{——(7)

(1) SCH#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

(2) SCHEDULE NAME
Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
(3) OUTPUT LEVEL

If the measured value reaches the set displacement levels, you can output
signals from external outputs DIST LEV1, DIST LEVZ2, and DIST LEV3. There
are three input fields because you can specify three levels for a single
measurement and measure the displacement level at three locations. The
setting range varies depending on the SENSOR STEP setting in the EXTEND
SETUP (3) screen: DISPLACEMENT (3/3).

e When a sensor with 1 pm resolution or less is used: -30.000 mm to +30.000
mm

e When a sensor with 1.1 um resolution or more is used: -300.00 mm to
+300.00 mm

(4) FINAL DELAY TIME

Set a delay time (welding/displacement stabilization time) from the end of
current flow or from when the external displacement trigger turns OFF to when
the displacement measurement position is reached in the range from 00000 to
10,000 ms. Be sure that the total of the current flow time, the displacement
delay time (including the cooling time between current flows), cooling time, and
time to judge the current flow end does not exceed the maximum current
measurement range. Make a measurement in a marginal range since the time
to judge the current flow end changed depending on the magnitude of the
current.

When displacement trigger is not used:

If, following the end of the first stage current flow, the second stage current
flow occurs before the displacement delay time elapses, the instrument
measures the displacement delay time again after the end of the second stage
current flow.

The instrument measures the displacement after the displacement delay time
elapses following the end of current flow.
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When displacement trigger is used:

If the external displacement trigger turns OFF after the current flow, the
instrument measures the displacement after the elapse of the displacement
delay time following the turning OFF of the external displacement trigger.

If the current flow ends after the external displacement trigger turns OFF, the
instrument measures the displacement after the elapse of the displacement
delay time following the end of the current flow. On the other hand, if the third
stage current flow occurs after the second stage current flow, the instrument
operates in the same manner as when external displacement trigger is not
used.

(5) PULSE DELAY TIME 1/ PULSE DELAY TIME 2

When you have selected DELAY TIME for MEAS AFTER PULSE, set the time
from the end of WELD1 and WELD?2 to the displacement measurement in the
range from 0000 to 1,000 ms.

(6) RESET DELAY TIME

When you have selected REFERENCE for MEASUREMENT MODE and ON
for PULSE 2 RESET, a zero rest of displacement is performed after the elapse
of the time set in RESET DELAY TIME following the end of WELD1. The
setting range is 0000 to 1,000 ms.

(7) Function keys
MENU: Touching this displays the MENU screen.

NEXT: Touching this displays the EXTEND SETUP (2): DISPLACEMENT (2/3)
screen.

DIST: Touching this displays the EXTEND SETUP (2): DISPLACEMENT (2/3)
screen.

FORCE: Touching this displays the EXTEND SETUP (4): FORCE (1/2)
screen.

EXTERNAL: Touching this displays the EXTEND SETUP (6): EXTERNAL
(1/2) screen.

m-2. EXTEND SETUP (2) Screen: DISPLACEMENT (2/3)

[EXTEND SETUP ) [Gci ]

DISPLACEMENT (2/3)

INITIAL MEASUREMENT ~ |CURRENT START | ———(1)
MEAS AFTER PULSE CURRENT START | ————(2)
FINAL MEASUREMENT —)
PULSE 2 RESET OFF| ———)

[ MENU | NEXT  PREV _ DIST _ FORCE EXTERNAL——(5)

(1) INITIAL MEASUREMENT
Select CURRENT START or EXTERNAL INPUT.
Available only when ABSOLUTE is set for MEASUREMENT MODE.
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Displacement

INITIAL MEASUREMENT [CURRENT START]

Head up

Welding current

A
'
'
'
'
'
'

GOOD / NG

e Lot Jwee Loz fwes |
L

Displacement

INITIAL MEASUREMENT [EXTERNAL INPUT]

Head up

-

Welding current

| WE1 | 01 | WE2 | €02 I WE3 |

Measurement before welding (input)

m il i N &

GOOD / NG

Output before welding

A: Displacement before welding
(2) MEAS AFTER PULSE
Select CURRENT START or DELAY TIME.

Displacement

+()
$o

MEAS AFTER PULSE [CURRENT START]

Head up

o

)
—<+)|

Welding current

| WE1 | CO1 | WE2 002 | WE3 |

GOOD / NG

]

Displacement

Head o MEAS AFTER PULSE [DELAY TIME]

+() C
1o HI
=
‘ | E F
-
Welding current | |
WE1 C01 WE2

GOOD / NG

002 IWES |
[

B: Displacement after pulse 1
E: Pulse 1 delay time

C: Displacement after pulse 2
F: Pulse 2 delay time

(3) FINAL MEASUREMENT
Select DELAY TIME or EXTERNAL INPUT.

8. Operation Screens

8-75



ws.<¥vv'§%‘éms 844-WSI-WELD - +1-216-475-5629

INTEGRATORS, INC.

4943 DriscollRoad *  Warrensville Heights, OH 44146 USA - WWWWSIWELD.com

MM-400A

FINAL MEASUREMENT [DELAY TIME]
Displacenent |Head w TRIGGER [CURRENT]

L

Welding ourrent [ver Loo Jwer | con | wes

GOOD / NG

]

FINAL MEASUREMENT [DELAY TIME]
TIRGGER [DI1SPLACEMENT (EXT) ]

Displacement |Head up

<]
=)
o

-

Nelding ourrent [ver L cor | weo | c02 IWES |_

Displacement trigger (input) I
GOOD / NG

1|

Displacement |Head up FINAL MEASUREMENT [EXTERNAL INPUT]

Wolgige ourrent [ver oo | weo | c02 IWES |_

NO CURR (input) I

1|

GOOD / NG
D: Displacement after welding G: Final delay time
(4) PULSE 2 RESET
Select OFF or ON.
PULSE 2 RESET [ON]
Displacement A zero rest of displacement is performed after the
+(=) | Head up /elapse of RESET DELAY TIME folTowing the end of WELD1.
r N [
) ] < v /
- ‘_'l ‘_'I t
H E 'TJ
Current [ e wr | 2 c02 | wes
G0OD / NG — L
output

C: Displacement after pulse 2 F: Pulse 2 delay time
D: Displacement after welding G: Final delay time
H: Reset delay time
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®)

m-3.

(1)

REFERENCE

Displacement

+()

Function keys
MENU: Touching this displays the MENU screen.

NEXT: Touching this displays the EXTEND SETUP (3): DISPLACEMENT (3/3)
screen.

PREV: Touching this displays the EXTEND SETUP (1): DISPLACEMENT (1/3)
screen.

DIST: Touching this displays the EXTEND SETUP (3): DISPLACEMENT (3/3)
screen.

FORCE: Touching this displays the EXTEND SETUP (4): FORCE (1/2)
screen.

EXTERNAL: Touching this displays the EXTEND SETUP (6): EXTERNAL
(1/2) screen.

EXTEND SETUP (3) Screen: DISPLACEMENT (3/3)

[EXTEND SETUP () [Gcii ]

DISPLACEMENT (3/3)

MEASUREMENT MODE —
SENSOR —®
SENSOR STEP urs ®)
POLARITY —
UNITS | 5)
OUTPUT RANGE 32. 767 | me ®)

[ MENU T NEXT | PREV  DIST _ FORCE EXTERNAL——(7)

MEASUREMENT MODE

Select the displacement measurement system from REFERENCE and
ABSOLUTE.

REFERENCE: A zero reset of displacement is performed at the point of
current flow start and the displacement is measured after the elapse of the
delay time following the end of the current flow.

ABSOLUTE: The zero position is set in advance and the displacement is
measured.

mode

A zero rest of displacement is

|ﬁd{ /performed at the start of WELDT.
to /_
i /
- D
[
Welding ourrent WE1 | col | WE2 c02 | WE3
00D / NG 1
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ABSOLUTE mode

Displacement |Head up

A zero position of displacement
+() D /is specified in advence.
4o
v | —l
- g
Welding ourrent [ver oo | wer 02 | wes
GOOD / NG [ 1

(2) SENSOR

Select the manufacturer's name of the sensor to be connected from the
following:

Ono Sokki, Mitutoyo, KEYENCE, HEIDENHAIN
(3) SENSOR STEP

Enter the displacement sensor resolution. Set the value between 0.1 to 10.0
um.

(Ex.) GS-1830A, GS-1813, LGK-110: 1.0 pym
ST1278: 0.5 um

The measurement range changes depending on the SENSOR STEP setting.
The measurement range of displacement is £ (SENSOR STEP setting x
30000) pum.

(Ex.) When the SENSOR STEP setting is 1 pm:
+ (1 x 30000) um = 30000 pm =+30 mm

(4) POLARITY
Set the displacement polarity.

FORWARD: Plus (+) in the direction of retraction)
REVERSE: Minus (-) in the direction of retraction)

(5) UNITS
Select mm or inch as the unit to measure and display the displacement.
(6) OUTPUT RANGE

Select an analog output range for displacement.

Setting | Output voltage and displacement | Multiplying factor
2 mm +2.047 mm (£5 V) 16x

10 mm | +8.191 mm (£5 V) 4x

30 mm | £32.767 mm (x5 V) 1x

(7) Function keys
MENU: Touching this displays the MENU screen.
NEXT: Touching this displays the EXTEND SETUP (4): FORCE (1/2) screen.

PREV: Touching this displays the EXTEND SETUP (2): DISPLACEMENT (2/3)
screen.

DIST: Touching this displays the EXTEND SETUP (1): DISPLACEMENT (1/3)
screen.
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FORCE: Touching this displays the EXTEND SETUP (4): FORCE (1/2)
screen.

EXTERNAL: Touching this displays the EXTEND SETUP (6): EXTERNAL
(1/2) screen.

m-4. EXTEND SETUP (4) Screen: FORCE (1/2)

EEEESTCI 70: | 5§ GT g— (1)

FORCE (1/2)

OUTPUT LEVEL 1/00. 00| 2]00. 00N

3 0. 00) N )
DELAY TIME 0010} me———(4)
START TIME 100000 2 |00000] ms
END TIME 1/10000] 2[10000|ms ®)
RISE LEVEL 80]%
FALL LEVEL 180/% (6)
MENU | NEXT | PREV | DIST | FORCE |EXTERNAL (7)

(1) SCH#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

(2) SCHEDULE NAME
Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
(3) OUTPUT LEVEL

You can output signals from external outputs FORCE LEV1, FORCE LEV2
and FORCE LEV3 if the measured value exceeds the set force level. There
are three input fields because you can specify three levels for a single
measurement and measure the force level at three locations. Set a force level
within the set measurement range.

(4) DELAY TIME

Set a delay time (welding/force stabilization time) from the end of current flow
to when the force measurement position is reached in the range from 0 to
1,000 ms. Be sure that the total of the current flow time, the delay time
(including the cooling time between current flows), cooling time, and time to
judge the current flow end does not exceed the maximum current
measurement range. Make a measurement in a marginal range since the time
to judge the current flow end changed depending on the magnitude of the

current.
Force |[Head E ; :
up / Do ool
0
ol F
Weldi t
eldine eurren lver Lo Iwer | cor | wes
G0OD / NG 1
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E: Force after welding F: Delay time
(5) START TIME / END TIME

By specifying an arbitrary range, you can measure mean force. Set START
TIME and END TIME in the range from 0 to 10,000 ms. As for force, there are
three input fields for each item because you can specify three ranges for a
single measurement and measure the force at three locations.

(6) RISE LEVEL/FALL LEVEL

Set RISE LEVEL and FALL LEVEL as the ratio to the peak (10 to 90%). This
setting applies to the time measurements in the FORCE TIMING screen.

(7) Function keys
MENU: Touching this displays the MENU screen.
NEXT: Touching this displays the EXTEND SETUP (5): FORCE (2/2) screen.

PREV: Touching this displays the EXTEND SETUP (3): DISPLACEMENT (3/3)
screen.

DIST: Touching this displays the EXTEND SETUP (1): DISPLACEMENT (1/3)
screen.

FORCE: Touching this displays the EXTEND SETUP (5): FORCE (2/2)
screen.

EXTERNAL: Touching this displays the EXTEND SETUP (6): EXTERNAL
(1/2) screen.

m-5. EXTEND SETUP (5) Screen: FORCE (2/2)

a0 serp) (e

FORGE (2/2)

SENSOR MA-520 |
SPAN —
UNITS N] —
TRIGGER LEVEL [10.0]%———7)
INITIAL MEASUREMENT ~ [CURRENT START | —(8)

[ MENU | NEXT | PREV | DIST | FORGE EXTERNAL——(9)

(1) SENSOR

Select the connected force sensor from the following: MA-520, MA-521,
MA-522, MA-770A, MA-771A, MANUAL SET

(2) SPAN

When you have not selected rated setting (MANUAL SET) for SENSOR, select
a force span (500 to 1,500). Corrects the sensor output. Since the sensor have
some variation in accuracy, value and force span to correct it are listed on the
label of our force sensor and current/force sensor. Set the value of force span
on the label to the SPAN.

When you have selected rated setting (MANUAL SET) for SENSOR, set 1000
for SPAN.
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®3)

RATE OUTPUT

When you have selected rated setting (MANUAL SET) for SENSOR, set the
rated output of force. The rated output value is shown in the test report of the
purchased load cell. (The set value is not changed even if initialized.)

RATE

When you have selected rated setting (MANUAL SET) for SENSOR, set a
force rating as follows:

e When UNITS is N: 490 to 9806

e When UNITS is kgf : 50 to 1000

e When UNITS is Ibf : 110 to 2205

(Caution) When the UNITS setting is changed, the RATE setting should be
also changed. (It is not calculated automatically.) Convert by “1 N = 0.10197
kgf = 0.2248 Ibf.”

DECIMAL

When you have selected rated setting (MANUAL SET) for SENSOR, set a
force decimal point as follows: **,**, *** *

UNITS

Select the force unit used for settings and display related to force from N, kgf,
and Ibf.

TRIGGER LEVEL

Set a trigger level (2.0 to 99.9%) as the percentage of full scale. A force is
measured while it exceeds the trigger level. The waveform is displayed from
200 ms max. before start of trigger to 50 ms after completion of trigger.

o \Waveform display before start of trigger
Specifies the start position in the range of 200 ms before start of trigger to
display.

o Waveform display after completion of trigger
Displays for 50 ms after had been lower trigger level.

INITIAL MEASUREMENT
Select CURRENT START or EXTERNAL INPUT.

CURRENT START: The force before welding is measured when the WE1
starts.

EXTERNAL INPUT: When the MEAS BEFORE WELD input signal (refer to (1)
in “o-1. EXT INPUT/OUTPUT (1) screen.”) is received, the force before
welding is measured. After measurement, judgment of the output before
welding can be set.

INITIAL MEASUREMENT [CURRENT START]

Force |Head i
up D Built-in

Welding current

GOOD / NG

load cel|

I/

WET | coi1 |WE2 | 002 IWE3 |
1
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INITIAL MEASUREMENT [EXTERNAL INPUT]
Force ﬂgad Built-in
load cel|

I/

Welding current

P P,

|WE1 | co1 |WE2 | 002 IWES |

Measurement before welding (input)

-

GOOD / NG
Output before welding

(9) Function keys
MENU: Touching this displays the MENU screen.

NEXT: Touching this displays the EXTEND SETUP (6): EXTERNAL (1/2)
screen.

PREV: Touching this displays the EXTEND SETUP (4): FORCE (1/2) screen.

DIST: Touching this displays the EXTEND SETUP (1): DISPLACEMENT (1/3)
screen.

FORCE: Touching this displays the EXTEND SETUP (4): FORCE (1/2)
screen.

EXTERNAL: Touching this displays the EXTEND SETUP (6): EXTERNAL
(1/2) screen.

m-6. EXTEND SETUP (6) Screen: External (1/2)

[EXTEND SETUP®) e O] et OA

EXTERNAL (1/2)
OUTPUT LEVEL 1 2| +0000|
3| +0000] ®)
DELAY TIME 0010] ms———(4)
START TIME 1 |00000| 2 [00000|ms &
END TIME 1_[10000] 2 [10000/ms \

[ MENU | NEXT | PREV | DIST | FORGE [EXTERNAL——(6)

(1) SCH.#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

(2) SCHEDULE NAME
Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
(3) OUTPUT LEVEL

You can output signals from external outputs EXT LEV1, EXT LEV2 and EXT
LEV3 if the measured value exceeds the set external input level. There are
three input fields because you can specify three levels for a single
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measurement and measure the external input level at three locations. Set an
external input level within the set measurement range.

(4) DELAY TIME

Set a delay time (welding/external input signal stabilization time) from the end
of current flow to when the external input measurement position is reached in
the range from 0 to 1,000 ms. Be sure that the total of the current flow time,
the delay time (including the cooling time between current flows), cooling time,
and time to judge the current flow end does not exceed the maximum current
measurement range. Make a measurement in a marginal range since the time
to judge the current flow end changed depending on the magnitude of the
current.

(5) START TIME / END TIME

By specifying an arbitrary range, you can measure mean external input (£10 V
voltage or 4 to 20 mA current input). Set START TIME and END TIME in the
range from 0 to 10,000 ms. There are three input fields for each item because
you can specify three ranges for a single measurement and measure the
external input at three locations.

(6) Function keys
MENU: Touching this displays the MENU screen.

NEXT: Touching this displays the EXTEND SETUP (7): EXTERNAL (2/2)
screen.

PREV: Touching this displays the EXTEND SETUP (5): FORCE (2/2) screen.

DIST: Touching this displays the EXTEND SETUP (1): DISPLACEMENT (1/3)
screen.

FORCE: Touching this displays the EXTEND SETUP (4): FORCE (1/2)
screen.

EXTERNAL: Touching this displays the EXTEND SETUP (7): EXTERNAL
(2/2) screen.

m-7. EXTEND SETUP (7) Screen: EXTERNAL (2/2)

[EXTEND SETUP () [GRci ]

EXTERNAL (2/2)
INPUT VOLTAGE —_—(1)
RATE 9999 2
DECIMAL RANGE stk '
UNITS | —0
TRIGGER LEVEL 10. 0} f———@)
INITIAL MEASUREMENT ~ [CURRENT START | ——(5)

[ MENU |  PREV  DIST  FORCE EXTERNAL}——(6)

(1) INPUT

Select voltage input (£10V) or current input (4 to 20 mA).
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)

@)

RATE / DECIMAL RANGE

You can change the setting range of RATE arbitrarily according to the
DECIMAL RANGE setting.

DECIMAL RANGE RATE
e 0.500 to 9.999
e 05.00 to 99.99
i 050.0 to 999.9
i 0500 to 9999
UNITS

Select the unit used for settings and display of external input from the
followings:

No unit / voltage V / force N, kgdf, Ibf / temperature °C, °F / air pressure Mba,
bar, psi

TRIGGER LEVEL

Set a trigger level (2.0 to 99.9%) as the percentage of full scale. An external
input is measured while it exceeds the trigger level. The waveform is displayed
from 200 ms max. before start of trigger to 50 ms after completion of trigger.

o \Waveform display before start of trigger

Specifies the start position in the range of 200 ms before start of trigger to
display.

e Waveform display after completion of trigger
Displays for 50 ms after had been lower trigger level.

INITIAL MEASUREMENT

Select CURRENT START or EXTERNAL INPUT.
Function keys

MENU: Touching this displays the MENU screen.

PREV: Touching this displays the EXTEND SETUP (6): EXTERNAL (1/2)
screen.

DIST: Touching this displays the EXTEND SETUP (1): DISPLACEMENT (1/3)
screen.

FORCE: Touching this displays the EXTEND SETUP (4): FORCE (1/2)
screen.

EXTERNAL: Touching this displays the EXTEND SETUP (6): EXTERNAL
(1/2) screen.
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n. SYSTEM SETUP Screen
n-1. SYSTEM SETUP (1) screen

rsteu sep () (e G

MODE 'NORMAL | Q)
LANGUAGE 2)
WELD COUNTER PRESET 3)
GOOD COUNTER PRESET 000000 “)
DATE AND TIME (YY/MM/DD) 20 17]/|08]/

[08] : [37] (5)
BRIGHTNESS —(6)
[ MENU | NEXT CT RESET CINIT f——(7)

(1) MODE

o NORMAL

The instrument performs measurement each time a current signal is input,
showing the measured values and waveforms.

e SEAM
The instrument measures the seam current and voltage for five minutes
maximum.

o NORMAL TRACE
The instrument measures the maximum measurement range of current upon
input of a current signal. After displaying the data on screen, the instrument
goes into wait state until the next current signal is input. The instrument
shows “-” in the measured value field without showing the measured value
and making any OK/NG judgment on the value.

1) Current normal trace mode

The instrument measures the maximum measurement range of current upon
input of a current signal. After displaying the data on screen, the instrument
goes into wait state until the next current signal is input. The instrument shows
“-”in the measured value field without showing the measured value and
making any OK/NG judgment on the value. Only waveforms and all cycles are
measured.

The maximum current measurement range varies as follows depending on the
TIME setting in the BASIC SETUP (1)screen:

CYC-AC: 5,000 ms

CYC***Hz-AC: 4000 ms

ms-AC: 2000 ms

CYC-LONG: 1,000 ms (current only)
CYC-DC: 2,000 ms

ms-DC: 2,000 ms

SHORT ms-DC: 100 ms (current only)

NORMAL | Max. measurement range of current ‘

TRACE ‘ Wait state until the next
force signal is input after
displaying data on screen

2) Force normal trace mode
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The instrument measures the maximum force measurement time upon input of
a force signal. After displaying the data on screen, the instrument goes into
wait state until the next force signal is input. The instrument shows “-” in the
measured value field without showing the measured value and making any
OK/NG judgment on the value. Only waveforms and all cycles are measured.
The maximum force measurement range is 10000 ms.

NORMAL ‘Max. measurement range of force‘
TRACE

/ \ Wait state until the next
Forc

force signal is input after
CurreﬂIAAARUijﬂv

displaying the data on screen
Max. measurement range of current

e SINGLE TRACE
The instrument measures the maximum measurement range of current upon
input of a current signal, after which it enters the program mode (PROG).
The instrument shows “-” in the measured value field without showing the
measured value and making any OK/NG judgment on the value.

1) Current single-trace mode

The instrument measures the maximum measurement range of current upon
input of a current signal, after which it enters program mode (PROG). The
instrument shows “-” in the measured value field without showing the
measured value and making any OK/NG judgment on the value. Only
waveforms and all cycles are measured. The maximum force measurement
range is the same as that of normal trace mode.

Max. measurement range of current ‘

SINGLE
TRACE —f> PROG mode

2) Force single-trace mode

The instrument measures the maximum measurement range of current upon
input of a current signal, after which it enters program mode (PROG). The
maximum force measurement range is 10000 ms.

SINGLE ‘Max. measurement range of force‘
TRACE ‘ ‘

Forcﬂ ﬁ> PROG mode

Current m\H\JﬂU

Max. measurement range of current

(2) LANGUAGE

Select a language for on-screen display from among Japanese, English,
Chinese, Korean, French, German and Spanish.

(3) WELD COUNTER PRESET

Set a preset count value (0 to 999,999) of the weld counter. The weld counter
counts up by 1 for each measurement whether the value is within upper and
lower limits or not. When the counter reaches the preset count value, the
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COUNT UP signal is output. When “0” is set for the preset count value, the
COUNT UP signal is not output.

GOOD COUNTER PRESET

Set a preset count value (0 to 999,999) of the good counter. The good counter
counts up by 1 for each measurement only when the value is within upper and
lower limits. When the counter reaches the preset count value, the COUNT UP
signal is output. When “0” is set for the preset count value, the COUNT UP
signal is not output.

DATE AND TIME

Set the date in the format: year (2016 to 2077), month (1 to 12) and day (1 to
31). Set the time in the format: hour (0 to 23) and minutes (0 to 59).

BRIGHTNESS
Set the brightness of a screen in the range of 01 to 10 (01: dark ... 10: bright).

When AUTO is set, the energy saving mode is started if no operation is
performed within continuing three minutes, and the screen display disappears
automatically. Touching the screen again redisplays the screen.

Function keys

MENU: Touching this displays the MENU screen.

NEXT: Touching this displays the SYSTEM SETUP (2) screen.
CT RESET: Touching this resets the counter value.

INIT: Touching this initializes all setting conditions and envelope conditions. It
takes about 60 seconds for initialization.

IMPORTANT

(
L

Do not turn off the power supply during initialization. If not, it results in
malfunction.

n-2. SYSTEM SETUP (2) Screen

SvsTEM SETUP ) [Gcii ]

CURRENT

SAMPLING [NTERVAL us—(1)
conversion cofficient mV = (2)
FORCE / EXTERNAL

SAMPL ING [NTERVAL us—@3)
BATTERY VOLTAGE 2.2 V—(4)
POWER FREQUENCY 50 H=—=——(5)

[ MENU | | PREV |

' DIST 0 FORGE 0 i—(5)

(1) CURRENT SAMPLING INTERVAL

Set the sampling interval of current, voltage, displacement, power, and
resistance.

Select from 20/ 50/ 100 ps.
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(Note 1) When 20 ps is selected for SAMPLING INTERVAL and the TIME
setting in the BASIC SETUP (1) screen is a setting other than SHORT ms-DC,
the sampling interval becomes 50 ps automatically. Also, when displacement
is measured, the sampling interval becomes 50 ps automatically.

(Note 2) When 20 ps or 50 s is selected for SAMPLING INTERVAL and force
or external input is measured, the sampling interval becomes 100 ps
automatically.

CURRENT CONVERSION COEFFICIENT

Set a conversion coefficient of toroidal coil. For our ISO toroidal coil
(MB-400M/800M), the rated conversion coefficient is 227.0 mV/KA.

When using other toroidal coil, check the conversion coefficient and input the
value.

FORCE / EXTERNAL SAMPLING INTERVAL

Set the sampling interval of force and external input (voltage or current)
measurement.

Select from 100 / 200 / 500 ps. Available only for the
force/displacement-equipped specification.

BATTERY VOLTAGE

Shows the voltage of the backup battery of the MM-400A. When the residual
capacity of a battery is small, an error occurs.

POWER FREQUENCY

Automatically measures commercial frequency of the power supply connected
to the MM-400A and displays it. Displays 50Hz or 60Hz for commercial
power supply and “- Hz” for 24V DC power supply.

Function keys
MENU: Touching this displays the MENU screen.
PREV: Touching this displays the SYSTEM SETUP (1) screen.

DIST 0: Touching this resets the measured value of displacement at that time
to 0. Available only for the force/displacement-equipped specification.

FORCE 0: Touching this resets the measured value of force at that time to 0.
Available only for the force/displacement-equipped specification.
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o. EXT INPUT/OUTPUT Screen

o-1.

(M

EXT INPUT/OUTPUT (1) Screen

[EXT_INPUT/OUTPUT (1) sl |
INPUT 1 PARITY |
INPUT 2 \PROGRAM PROTECT |
INPUT 3 'STOP MEASUREMENT |
INPUT 4 (COUNT RESET | o
INPUT 5 [ERROR REET | ‘
INPUT B MEAS BEFORE WELD
INPUT 7 DIST TRIGGER |
INPUT 8 FORCE TRIGGER | (2)
MENU | NEXT \ __CHECK | (3)
INPUT 1t0 6

Select from the following nine items:
e PARITY: Be sure that the number of signal lines to turn ON is always odd
when selecting the schedule No. by SCH1 to 64.

o PROGRAM PROTECT: When this terminal closed, schedule setting input
from the panel is rejected.

o STOP MEASUREMENT: The instrument does not perform any measurement
while this terminal is closed. If the terminal closes during current flow, the
data during that period is ignored.

e COUNT RESET: Closing this terminal resets the counter to 0.
o ERROR RESET: Closing this terminal cancels error display and error output.

o MEAS BEFORE WELD: At the point when this terminal is closed, the
measured value of displacement, force or external input before welding start
is established

e DIST 0 RESET: At the point when this terminal is closed, a zero reset of
displacement measurement is performed.

o FORCE 0 RESET: At the point when this terminal is closed, a zero reset of
force measurement is performed.

e No setting
INPUT 7 to 8

Select from the followings. Available only for the force/displacement-equipped
specification.

e DIST TRIGGER: Used to start displacement measurement from external
equipment.

o FORCE TRIGGER: Used to start force measurement from external
equipment.

o EXTERNAL TRIGGER: Used to start external voltage/current input
measurement from external equipment.

e No setting

(Caution) Do not make INPUT 1 to INPUT 8 the same setting. If INPUT 7 and
INPUT 8 are the same, INPUT 7 works.

Function keys
MENU: Touching this displays the MENU screen.
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NEXT: Touching this displays the EXT INPUT/OUTPUT (1) screen.
CHECK: Touching this displays the INPUT/OUTPUT CHECK screen.

0-2. EXT INPUT/OUTPUT (2) (3) Screen

[ExT_INPUT/OUTPUT @) el |
QUTPUT 1 [CURR NG ||
QUTPUT 2 [VOLT NG | |
QUTPUT 8 [TIME NG | |
|
|
|

QUTPUT 4  |GOOD
OUTPUT 5 [NO CURR
OUTPUT 6  [COUNT UP

MENU | NEXT | PREV | | )

[EXT INPUT/OUTPUT (3 [l ]

QUTPUT 7  [TROUBLE | |
QUTPUT 8  [DIST LEVT | |
QUTPUT 9  [DIST LEV2 | |
QUTPUT 10  [FORCE LEV1] |
|
N

OUTPUT 11 [FORGE LEV2
QUTPUT 12 |

MENU | NEXT = PREV | | |

(1) OUTPUT 1to 12
Set up to three items for each of outputs 1 to 12 from the following:

(Ex.) To make current OK/NG judgment against upper and lower limits, set
the outputs as follows:

Output 1: CURR-L and CURR-U

Output 2: TIME-L and TIME-U

Output 3: GOOD

Output 4: NG

Output 5: TROUBLE

This provides you with an output from Output 3 when current flows properly, an
output from Output 1 if the measured current falls outside the upper and lower
limits, an output from Output 2 if the measured current flow time falls outside
the upper and lower limits, an output from Output 4 in the event of an error
such as overrange error, and an output from Output 5 in the event of an error
in the MM-400A.

1) CURR NG: Current error
Output if the currents (peak and RMS) exceed the upper limits or fall below the
lower limits.
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2) VOLT NG: Voltage error
Output if the voltages (peak and RMS) exceed the upper limits or fall below the
lower limits.

3) TIME NG: Current flow time error

Output if the current flow time exceeds the upper limit or fall below the lower
limit.

4) TIME TP NG: Current flow time TP error

Output if the current flow time TP falls below the lower limit or fall below the
lower limit.

5) TIME TH NG: Current flow time TH error
Output if the current flow time TH falls below the lower limit or fall below the
lower limit.

6) FL TIME NG: Current flow time (including fall time) error
Output if the current flow time (including fall time) exceeds the upper limit or
falls below the lower limit.

7) POWER NG: Power error
Output if the power exceeds the upper limit or falls below the lower limit.

8) RESIS NG: Resistance error
Output if the resistance exceeds the upper limit or falls below the lower limit.

9) DIST NG ™: Displacement error

Output if the displacement exceeds the upper limit or falls below the lower
limit.

10) FORCE NG'": Force error

Output if the force exceeds the upper limit or falls below the lower limit.

11) EXT NG: External voltage or current input error
Output if the external +10 V voltage inputs or the external 4 to 20 mA current
input exceeds the upper limit or falls below the lower limit.

12) NO CURR: Lack-of-current error
Output if lack of current occurs. (The NO CURR signal input terminal on the
external input connector must be used.)

13) NG: Error
Output if an upper/lower limit, overrange, impulse, lack-of-current, or parity
error occurs.

14) GOOD: Normal
Output when the measured value falls within the upper and lower limits, with
current flowing properly.

15) PREDIST NG: Displacement before welding error’
Output when the displacement before a welding start exceeds the upper limit
or falls below the lower limit.

16) PREFORCE NG: Force before welding error '
Output when the force before a welding start exceeds the upper limit or falls
below the lower limit.

17) PRE EXT NG: External voltage or current input error '

Output when the external input (+10V voltage input or 4 to 20 mA current
input) before a welding start exceeds the upper limit or falls below the lower
limit.

18) PRE GOOD: Normal before welding

Output when the measured value before a welding start is within the upper and
lower limits.
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19) TROUBLE: Trouble
Output if an instrument error (E**) occurs.

20) SCH NG: Lack-of-schedule-input error
Output if measurement is made with no external schedule input. (The schedule
signal input terminal on the external input connector must be used.)

21) COUNT UP: Count up
Output if the counter exceeds the preset count.

22) POWER ON: Power ON
Output when the power is ON.

23) READY: Ready
Output when the MM-400A is ready for measurement. However, not output

during measurement (including calculation time) or the program mode
(PROG).

(Note) There are two types for general ready output, when the power is on and
when the instrument is ready for measurement (not in the abnormality, during
measurement, or during setting). Set POWER ON for the former and READY
for the latter.

33) CURR-U: Current upper limit error
Output if the currents (peak and RMS) exceed the upper limits.

34) CURR-L: Current lower limit error
Output if the currents (peak and RMS) fall below the lower limits.

35) VOLT-U: Voltage upper limit error
Output if the voltages (peak and RMS) exceed the upper limits.

36) VOLT-L: Voltage lower limit error
Output if the voltages (peak and RMS) fall below the lower limits.

37) TIME-U: Current flow time upper limit error
Output if the current flow time exceeds the upper limits.

38) TIME-L: Current flow time lower limit error
Output if the current flow time falls below the lower limits.

39) TIME TP-U: Current flow time TP upper limit error
Output if the current flow time TP falls below the lower limits.

40) TIME TP-L: Current flow time TP lower limit error
Output if the current flow time TP falls below the lower limits.

41) TIME TH-U: Current flow time TH upper limit error
Output if the current flow time TH falls below the lower limits.

42) TIME TH-L: Current flow time TH lower limit error
Output if the current flow time TH falls below the lower limits.

43) FL TIME-U: Current flow time (including fall time) upper limit error
Output when the current flow time (including fall time) exceeds the upper limit.

44) FL TIME-L: Current flow time (including fall time) lower limit error
Output when the current flow time (including fall time) falls below the lower
limits.

45) POWER-U: Power upper limit error

Output if the power exceeds the upper limit.

46) POWER-L: Voltage lower limit error
Output if the power falls below the lower limit.

47) RESIS-U: Resistance upper limit error
Output if the resistance exceeds the upper limit.
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48) RESIS-L: Resistance lower limit error
Output if the resistance falls below the lower limit.

49) DIST-U™: Displacement upper limit error
Output if the displacement exceeds the upper limit.

50) DIST-L": Displacement lower limit error
Output if the displacement falls below the lower limit.

51) FORCE-U"": Force upper limit error
Output if the forces (peak and RMS) exceed the upper limits.

52) FORCE-L™": Force lower limit error
Output if the forces (peak and RMS) fall below the lower limits.

53) EXT-U: External voltage or current input upper limit error
Output if the external +10 V voltage inputs or the external 4 to 20 mA current
input exceed the upper limits.

54) EXT-L: External voltage or current input lower limit error
Output if the external £10 V voltage inputs or the external 4 to 20 mA current
input fall below the lower limits.

55) NG-U: Upper limit error
Output if an upper limit error occurs.

56) NG-L: Lower limit error
Output if a lower limit error occurs.

57) PREDIST U: Displacement before welding upper limit error *1
Output if the displacement before a welding start exceed the upper limits.

58) PREDIST L: Displacement before welding lower limit error *1
Output if the displacement before a welding start fall below the lower limits.

59) PREFORCE U: Force before welding upper limit error *1
Output if the force before a welding start exceed the upper limits.

60) PREFORCE L: Force before welding lower limit error *1
Output if the force before a welding start fall below the lower limits.

61) PRE EXT U: External input before welding upper limit error *1
Output if the external input before a welding start exceed the upper limits.

62) PRE EXT L: External input before welding lower limit error *1
Output if the external input before a welding start fall below the lower limits.

63) No setting
(2) Function keys
MENU: Touching this displays the MENU screen.
NEXT: Touching this displays the EXT INPUT/OUTPUT (3) or (4) screen.
PREV: Touching this displays the EXT INPUT/OUTPUT (1) or (2) screen.

*1: Force/displacement-equipped specification function

(Caution) In the judgment operation of displayed items DIST INITIAL, FORCE INITIAL and
EXT INITIAL in the VIEW screen, the output signals are different between the measurement
start by current, force or external trigger and measurement by external input (MEAS
BEFORE WELD).

\ | DISTINITIAL FORCE INITIAL |  EXTINITIAL
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Measurement start by DIST NG FORCE NG EXT NG
current, force or external | DIST U FORCE U EXT U
trigger DIST L FORCE L EXTL
GOOD GOOD GOOD
Measurement by PREDIST NG PREFORCE NG PRE EXT NG
external input (MEAS PREDIST U PREFORCE U PRE EXT U
BEFORE WELD) PREDIST L PREFORCE L PRE EXT L
PRE GOOD PRE GOOD PRE GOOD

0-3. EXT INPUT/OUTPUT (4) Screen

[EXT_INPUT/OUTPUT (&) I ]

PARITY —
INPUT DEBOUNCE TIME 10ms| ————(2)
NG OUTPUT MODE (NORMALLY GLOSED | ———@3)
QUTPUT TIME — )
OUTPUT LEVEL [DUTPUT LEVEL | ——0)
[ MENU | | PREV | ——6)
PARITY

Select whether to use parity terminals. When you select ON, be sure that the
total number of schedule selection and parity terminals that are closed is odd.

INPUT DEBOUNCE TIME

Set a delay time from the signal input to when the signal settles down. This
setting makes it possible to eliminate input signal chatter.

NG OUTPUT MODE

Set a mode for the output terminals. Among OUTPUT 1 to 12 selected items,
1) to 13), 15) to 17), 19) to 20) and 33) to 62) are applied. GOOD, PREGOOQOD,
COUNT, POWER ON, READY, and force/displacement/external level signal
work as NORMALLY OPEN irrespective of the NG OUTPUT MODE setting.

NORMALLY CLOSED: Open at output
NORMALLY OPEN: Closed at output

OUTPUT TIME

Select an output time. Among OUTPUT 1 to 12 selected items, 1) to 20) and
31) to 59) are applied.

10ms: Output time of 10 ms

100ms: Output time of 100 ms

HOLD: Holds output and cancels output at the start of next measurement, the
start of no-current check, or in the event of an error reset.

OUTPUT LEVEL

Select the output method of force/displacement/external level signal. The pulse
output time is in conformity with OUTPUT TIME, but it becomes 100 ms when
HOLD is selected.
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OUTPUT PULSE: Pulse output
OUTPUT LEVEL: Level output

(6) Function keys
MENU: Touching this displays the MENU screen.
PREV: Touching this displays the EXT INPUT/OUTPUT (3) screen.

0-4. INPUT/OUTPUT CHECK Screen

[INPUT/QUTPUT CHECK __ [eucii |
SCH.1 OF IN1  OF| OUT 1 [OF) OUT 9

SCH.2  OF IN 2 OfF| OUT 2 OuT 10 |OFF
SCH.4  OF IN3 OfFF] ouT 3 W ouT 11 |OFF
SCH.8 OF IN 4  OfF| OUT 4 ouT 12 |OFF
SCH. 168 OF IN 5 OfFF| OUT 5

M SCH.32 OF INGB O OUT 6 —(2)

SCH.64 OF IN7  OFF| OUT 7
NO CURR OFF IN 8  OfF| OUT 8

| | | \ " BACK

(1) Input signal status
Shows ON/OFF of the corresponding input signal.

(Note) NO CURR and IN 8 can be switched by either ON/OFF by input signals
or ON/OFF by voltage input. (Refer to “10. Interface.”)

(2) Output signal status

Closes or opens a circuit of corresponding output signal by switching ON and
OFF.

(3) Function keys
BACK: Touching this displays the EXT INPUT/OUTPUT (1) screen.
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p. COMMUNICATION Screen
p-1. COMMUNICATION (1) Screen

comunicaTion (G ]

I TEM OFF | (1)
INTERVAL @)
OUT OF LIMIT OPERATION 3)
WAVE DECIMATION us———(4)
UNITS OFF] (5)
DECIMAL POINT RANGE . ] 6)

[ MENU | NEXT

(1) ITEM

o OFF
No communication

o MEASUREMENT
Outputs the measured values of five items selected in the VIEW screen.
Outputs after the end of measurement or when COMM is touched.

o WAVEFORM
Outputs the waveforms of four items selected in the VIEW screen. You can
set waveform decimation for output interval of the waveform sample value.
Note that if you set an interval smaller than the data sampling interval stored
in the instrument, the data will be output at the internally stored interval. You
can select the waveforms to output with waveform ON/OFF in the VIEW
screen. Outputs after the end of measurement or when COMM is touched.

e CURRALL CYCLE
Outputs current all cycles. Outputs after the end of measurement or when
COMM is touched.

e FORCE ALL CYCLE
Outputs force all cycles. Outputs after the end of measurement or when
COMM is touched. Available only for the force/displacement-equipped
specification.

e HISTORY
Outputs history selected in HISTORY AREA (20**/**/** to 20**/**/**) among
measured values with no error saved in the HISTORY screen. To output,
first select this item, and then touch COMM.

e HISTORY OUT OF LIM
Outputs history selected in HISTORY AREA (20**/**/** to 20**/**/**) among
measured values with Upper limit error, Lower limit error, Overrange error,
Impulse error, or Parity error saved in the HISTORY screen. To output, first
select this item and touch COMM.

e SCHEDULE
Outputs schedule data. To output, first select the schedule number, and then
touch COMM.

INTERVAL (*)

When you have selected ONE WAY with a setting other than OFF for MODE in
the COMMUNICATION (2) screen, you can set a communication interval (1 to
1,000). Communicates irrespective of a communication interval in the event of
Upper limit error, Lower limit error, Overrange error, Impulse error, or Parity
error. The setting of communication interval is valid only when
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MEASUREMENT, WAVEFORM, CURR ALL CYCLE, or FORCE ALL CYCLE
is selected for ITEM. When OUT OF LIMIT OPERATION is set to ON, a
communication interval does not work.

(Note) During data communication, “SCI” is shown in orange at the upper part
of a screen, and no measurement can be performed during that time.

CH. # [001] AMYD1

SC

(*) About interval

The interval corresponds to the number of weldings. Since it depends on the
number from the last communication, the number of prints changes depending
on the OUT OF LIMIT OPERATION setting.

INTERVAL setting 1 1 3 3
OUT OF LIMIT ON OFF ON OFF
OPERATION setting
1st welding OK - Commu- | - -
nicate
2nd welding OK - Commu- | - -
nicate
3rd welding OK - Commu- | Commu- | Commu-
nicate nicate nicate
4th welding OK - Commu- | - -
nicate
5th welding NG Commu- | Commu- | Commu- | -
nicate nicate nicate
6th welding OK - Commu- | - Commu-
nicate nicate
7th welding OK - Commu- | - -
nicate
8th welding OK - Commu- | Commu- | -
nicate nicate

(3) OUT OF LIMIT OPERATION

Select ON/OFF to specify whether to communicate only in the event of Upper
limit error, Lower limit error (excluding Upper/lower limit error at envelope),
Overrange error, Impulse error, or Parity error.

ON: Communicates in the event of an error.
OFF: Communicates irrespective of errors.

Communicates at intervals set for INTERVAL when normal. Communicates at
the time of an error occurrence when abnormal. The setting of error
communication is valid only when MEASUREMENT, WAVEFORM, CURR ALL
CYCLE, or FORCE ALL CYCLE is selected for ITEM.

(4) WAVE DECIMATION

Set a waveform decimation. You can select from among 20 us, 50 us, 100 us,
200 us, 500 us, and 1000 us. If you set a decimation smaller than the data
sampling interval stored in the instrument, the data will be output at the
internally stored interval. The setting of waveform decimation is valid only
when WAVEFORM is selected for ITEM.

WAVE DECIMATION is reflected when the followings are satisfied.
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CURRENT FORCE Displacement Force TIME WAVE DECIMATION
SAMPLING | SAMPLING | measurement external

INTERVAL | INTERVAL measurement

20us - No No SHORT | 20us, 100us, 200us,

ms-DC | 500us, and 1000us
are the same as
setting. 50us
becomes 100us.

50us - Yes/No No All 50us, 100us, 200us,
settings | 500us, and 1000us
are the same as
setting. 20us
becomes 50us.

100us - Yes/No No All 100us, 200us, 500us,
settings | and 1000us are the
same as setting. 20us
and 50us become

100us.
20us, 50us, | 100us, Yes/No Yes/No All 100us, 200us, 500us,
100us 200us, settings | and 1000us are the
500us same as setting. 20us
and 50us become
100us

For TIME, refer to Chapter 8, “I-1. BASIC SETUP (1) screen.”

For “CURRENT SAMPLING INTERVAL” and “FORCE/ EXTERNAL
SAMPLING INTERVAL”, refer to Chapter 8, “n-2. SETUP SYSTEM (2)
screen.”

(5) UNITS
Select whether to add a unit to the save data or not.

OFF: Not added
ON: Added

(6) DECIMAL POINT RANGE

“ » “

Select “.” (period) or “,” (comma) for a symbol for decimal point. The data is
written in the selected decimal point.

(7) HISTORY AREA

Shown when you have selected HISTORY or HISTORY OUT OF LIM for ITEM.
Set a communication range with year, month and day.

(Note) The start date should be before the end date.
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coMUNICATION () [EREII ]

I TEM HISTORY |

INTERVAL 0001

OUT OF LIMIT OPERATION OFF

WAVE DECIMATION us

UNITS OFF

DECIMAL POINT RANGE L]

HISTORY AREA 20(16]/ 01]/[01]~

(YY/MM/DD) 20(77)/[12]/ ™
MENU | NEXT | \ ~ COMM

(8) SCHEDULE AREA

Shown when you have selected SCHEDULE for ITEM. Set the range of
schedule numbers to communicate schedule data from 001 to 127. The setting
of schedule data range is valid only when schedule data is communicated.

ounicaTion ) (e

I TEM SCHEDULE |

INTERVAL 0001

OUT OF LIMIT OPERATION

WAVE DEGIMATION us

UNITS

DECIMAL POINT RANGE . ]

SCHEDULE AREA 001]~ —®)

MENU | NEXT | | | | COMM

(9) Function keys
MENU: Touching this displays the MENU screen.
NEXT: Touching this displays the COMMUNICATION (2) screen.
COMM: Touching this outputs items selected for ITEM.
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p-2. COMMUNICATION (2) screen

COMMUNCAT 10N (2) PROG| |

MODE "
ONE WaAY
ID NUMBER @)
[ MEN_| _PREV_| | | —0)
(1) MODE

Select whether to use OFF, RS-232C, RS-485 or Ethernet for communication.
Specify unidirectional or bidirectional communication system.

(2) ID NUMBER
Set an instrument number (1 to 31).
(3) SPEED
Select from 9,600 bps, 19,200 bps and 38,400 bps.
Shown only when RS-232C or RS-485 is selected for MODE.

[COMAUN CATION ) EEEIR |

VODE
1D NUMBER

SPEED —0)
MENU | | PREV | | |

(4) TCPI/IP settings

When you have selected ETHERNET for MODE, set the following: IP address,
subnet mask, default gateway, and port number

Also, device MAC address is displayed.
PORT NUMBER can be set between 1024 and 5000.
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MODE ETHERNET
ID NUMBER 01]

IP ADDRESS

SUBNET MASK 255]. [255]. [255].

DEFAULT GATEWAY 192]. [168]. [001].

PORT NUMBER ()
MAC ADDRESS 00-60-d5-03-00-00

MENU | | PREV

(5) Function keys
MENU: Touching this displays the MENU screen.
PREV: Touching this displays the COMMUNICATION (1) screen.
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g. INTERNAL MEMORY Screen
g-1. INTERNAL MEMORY Screen

Waveforms and all cycle data are saved in the built-in flash memory.

Waveforms and all cycles are deleted when the power supply is turned off. Since
120 waveforms and all cycles in total (guide) can be saved in the built-in flash
memory even after the power is turned off, you can load the saved data to check
them.

(1

INTERNAL MEVORY  [GCH ]

I TEM OFF |

INTERVAL 0001 )
OUT OF LIMIT OPERATION @)
WAVE DECIMATION 200] u———(4)
[ MENU | | READ | SAVE ——(5)
ITEM

Selects the data to save.

e OFF

No data is saved.

o WAVEFORM

Outputs the waveforms of four items selected in the VIEW screen. You can
set waveform decimation for output interval of the waveform sample value.
Note that if you set an interval smaller than the data sampling interval stored
in the instrument, the data will be output at the internally stored interval. You
can select the waveforms to save with waveform ON/OFF in the VIEW
screen. Touching the SAVE key saves them in the internal memory.

e CURRENT ALL CYCLE

Saves current all cycles by touching the SAVE key.

e FORCE ALL CYCLE

Saves force all cycles by touching the SAVE key. Available only for the
force/displacement-equipped specification.

INTERVAL (*)

You can set an interval automatically saved in the built-in flash memory each
measurement (1 to 1,000). Saves irrespective of a save interval in the event of
Upper limit error, Lower limit error (excluding Upper/lower limit error at
envelope), Overrange error, Impulse error, or Parity error. When (3) OUT OF
LIMIT OPERATION is set to ON, a save interval does not work in the event of
above errors.

(Note) In writing, “MON” is shown in orange at the upper part of a screen, and
no measurement can be performed during that time. The flash memory used in
the internal memory has a write limit (100,000). An error message “E15:
INTERNAL MEMORY ERROR";mars if the write limit is exceeded.

‘ HON

MEASUREMENT 5 (1) MEAS] you §CH. # [001] AMYO1

(*) About interval
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The interval corresponds to the number of weldings. Since it depends on the
number from the last save, the number of saves changes depending on the
OUT OF LIMIT OPERATION setting.

INTERVAL setting 1 1 3 3
OUT OF LIMIT OPERATION setting | ON OFF | ON OFF
1st welding OK - Save | - -
2nd welding OK - Save | - -
3rd welding OK - Save | Save | Save
4th welding OK - Save | - -
5th welding NG Save | Save | Save | -
6th welding OK - Save | - Save
7th welding OK - Save | - -
8th welding OK - Save | Save | -

(3) OUT OF LIMIT OPERATION

Select ON/OFF to specify whether to save only in the event of Upper limit error,
Lower limit error, Overrange error, Impulse error, or Parity error.

ON: Saves irrespective of interval in the event of an error.
OFF: Saves each interval irrespective of errors.

Saves at intervals set for INTERVAL when normal. Saves at the time of an
error occurrence when abnormal.

(4) WAVE DECIMATION

Set a waveform decimation. You can select from among 20 us, 50 us, 100 us,
200 us, 500 us, and 1000 us. If you set a decimation smaller than the data
sampling interval stored in the instrument, the data will be output at the
internally stored interval. The setting of waveform decimation is valid only
when WAVEFORM is selected for ITEM.

WAVE DECIMATION is reflected when the followings are satisfied.

CURRENT FORCE Displacement Force TIME WAVE DECIMATION
SAMPLING | SAMPLING | measurement external

INTERVAL | INTERVAL measurement

20us - No No SHORT | 20us, 100us, 200us,

ms-DC | 500us, and 1000us
are the same as
setting. 50us
becomes 100us.

50us - Yes/No No All 50us, 100us, 200us,
settings | 500us, and 1000us
are the same as
setting. 20us
becomes 50us.

100us - Yes/No No All 100us, 200us, 500us,
settings | and 1000us are the
same as setting. 20us
and 50us become
100us.
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20us, 50us,
100us

100us,
200us,
500us

Yes/No

Yes/No All
settings

100us, 200us, 500us,
and 1000us are the
same as setting. 20us
and 50us become
100us

For TIME, refer to Chapter 8, “I-1. BASIC SETUP (1) screen.”

For “CURRENT SAMPLING INTERVAL” and “FORCE/ EXTERNAL
SAMPLING INTERVAL”, refer to Chapter 8, “n-2. SETUP SYSTEM (2)
screen.”

(5) Function keys
MENU: Touching this displays the MENU screen.

READ: Touching this displays the measurement data saved in the built-in flash
memory. When you touch this data directly, it is selected by a line-based
cursor. Touch the READ key again to read data. Note that only one selected
among WAVEFORM, CURRENT ALL CYCLE and FORCE ALL CYCLE can
be read.

SAVE: Touching this saves the contents selected for ITEM of the
measurement data in the built-in flash memory.

g-2. READ FLASH MEMORY Screen

Histories of WAVEFORM, CURRENT ALL CYCLE and FORCE ALL CYCLE saved
in the built-in flash memory are displayed.

READ FLASH MEMORY PROG "| 001/001 |

DATE AND TIME SCH I TEM
17/11/17 10:19:46 001 CURRENT ALL CYCLES
17/11/17 10:19:42 001 CURRENT ALL CYCLES
~17/11/17 10:18:11 001 WAVEFORM
[ MENU |t | | BACK = READ ALL DEL ——(2)

(1) Loaded data display

Shows the list of measured values stored in the built-in flash memory. This
screen allows you to load the measured values stored in the built-in flash
memory. “~” on the left side of the screen indicates the save state of

w_n

waveforms and all cycles. When “~” is displayed, waveforms and all cycles
have been stored.

(2) Function keys
MENU: Touching this displays the MENU screen.

T: Touching this moves a page of the screen.
BACK: Touching this returns to the INTERNAL MEMORY screen.

READ: Touching this reads data selected with a blue cursor.
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ALL DEL: Touching this clears all measured values from the built-in flash
memory.
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r. SEAM WAVEFORM Screen

Waveform of continuous seam current / voltage

SEAM WAVEFORM PROG | |SCH. #[001] AMYD1- ™)@

100 CYC/div CURRENT 1 k&/div
JUDGEMENT1 GOOD
JUDGEMENTZ GOOD
JUDGEMENTS GOOD:

YOLTAGE 0.5 V/div
JUDGEMENTT GOOD
JUDGEMENTZ GOOD:
JUDGEMENT3 GOOD

0 100 200 300 400 500

MENU FIT [X/Y AXI CURSOR 4
4)

Waveform of intermittent seam current / voltage

SEAM WAVEFORM PROG| **®  SCH. # [002] AMYO1

5 CYC/div CURRENT 0.5 kiA/div
JUDGEMENT! |EHURRER]
JUDGEMENT? (00D
JUDGEMENTS (G000

YOLTAGE 0.2 V/div
JUDGEMENT 1 EMURRER]
JUDGEMENT? (G000
JUDGEMENTS (600D

0 5 10 15 20

23
MENU | FIT X/Y AXIS | CURSOR |

The MM-400A realizes seam welding by repeating measurement of the specified
range. The measured value calculated with the measurement range and the
measurement interval is displayed.

The judgment value can be set for three judgment periods (JUDGMENT #1 to #3),
respectively.

In the AC measurement, current and voltage can be measured in a max. 5-minute
current flow.

In the DC measurement, voltage can be measured in a max. 5-minute current flow.

(1) SCH.#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

(2) SCHEDULE NAME

Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
(3) Waveform

Waveform display items can be selected in the VIEW screen.
(4) Function keys

MENU: Touching this displays the MENU screen.
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Cursor

FIT and X/Y AXIS: Same as the function keys in the WAVEFORM screen.
Refer to “d. WAVEFORM Screen.”

CURSOR: Touching this displays the cursor of the vertical axis and cursor
command at the function key. (Refer to (4)-1.)

(4)-1 Cursor command

IR | s e

100 CYC/div CURRENT 1 ki/div
JUDGEMENTT GOOD:
JUDGEMENTZ GOOD
JUDGEMENTZ GOOD

YOLTAGE 0.5 V/div
JUDGEMENT1 GOOD
JUDGEMENTZ GOOD
JUDGEMENTS  GOOD

CURSOR  43.5 CVC
CURRENT  +1.24 KA
200 300 400 500 | YOLTAGE +0.50 V

0 100
CURSOR | <= <« = > | BAGK

Shows the current time axis information of the cursor and the measured values
of the waveforms at the point in time indicated by the cursor.

You can move the white line (cursor) on the grid right and left by touching the
function keys.

<- ->: Touching this moves the cursor right and left by 1 dot. The cursor
moves only while the key is touched.

<<- ->>:Touching this moves the cursor right and left by 50 dots.
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s. SEAM SETUP Screen

s-1.

SEAM SETUP (1) Screen

|| SOH B [001] AB128—— (1)
SCHEDULE NAME AB123 @
START MEASUREMENT oe——0)
MEASUREMENT RANGE Ce——4)
MEASUREMENT | NTERVAL 00. 5] cYs——(5)
START TIME 1/00000. 0] 2 |00000. 0] CYC
8 00000. 0 CYC
END TIME 1/15000. 0] 2 [15000. 0] CYC ©)
815000. 0 CYC
MENU | NEXT | \ ~ COPY )
SCH.#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

SCHEDULE NAME

Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
START MEASUREMENT

Set the time to start the seam welding in time or cycle from the welding start.

CYC-AC, CYC-DC: 0.0 to 100.0 CYC (50 Hz), 0.0 to 120.0 CYC (60 Hz)
ms-DC, ms-AC: 10 to 2,000 ms (in units of 10 ms)
SHORT ms-DC: 1 to 200 ms

MEASUREMENT RANGE

Calculates the measured value in this range to use it for judgment. When the
cool time is included, the measured value falls correspondingly.

CYC-AC, CYC-DC: 0.5t0 5.0 CYC (50 Hz), 0.5 t0 6.0 CYC (60 Hz)
ms-DC, ms-AC: 10 to 100 ms (in units of 10 ms)
SHORT ms-DC: 1to 10 ms

MEASUREMENT INTERVAL
Shifts the measurement range at this interval. (The cool time is included.)

CYC-AC, CYC-DC: 0.5t0 10.0 CYC (50 Hz), 0.5 to 12.0 CYC (60 Hz)
ms-DC, ms-AC: 10 to 200 ms (in units of 10 ms)
SHORT ms-DC: 1 to 20 ms

(Note) Using with measurement interval > measurement range is
recommended. In the intermittent current flow, set so that one cycle of
WELD/COOL be the measurement interval and WELD time be the
measurement range.

START TIME / END TIME

Set the judgment start time and end time of the judgment periods1 to 3 in time
or cycle from the welding start. In this judgment period, GOOD or NG judgment
is made after each measurement range and output at the end of welding.
When all judgments are within upper and lower limits, the judgment period is
judged as GOOD.
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CYC-AC, CYC-DC: 0 to 15,000 CYC (50 Hz), 0 to 18,000 CYC (60 Hz)
ms-DC, ms-AC: 0 to 300,000 ms (in units of 10 ms)
SHORT ms-DC: 0 to 30,000 ms

(7) Function keys
MENU: Touching this displays the MENU screen.
NEXT: Touching this displays the SEAM SETUP (2) screen.

COPY: Touching this copies the settings made under the schedule number
001 (all the settings made in the COMPARATOR, ENVELOPE, BASIC SETUP,
and EXTEND SETUP screens) to all the schedule numbers 002 to 127.

Neasurement interval

) Neasurement interval .
Neasurenent interval ehsurenent range Non-judged

o leasurement interval easurement range
L “Neasurement range
Neasurement range - >

Neasurement start

A n rl \' r} \. q r} \l r} \. n ] \l
U U U '\ y U '\ 4 U '\ 4 U '\ Y U '\ ’

og————

i
|
|
|
|
tJudgment tJudgment

Judgment t
Judgment
Before judgment start Judgment | Judgment  Judgment| Judgment
Judgment end 1 start 2 end 2 start 3 Judgment
start 1 end 3 GOOD or NG Output

Mo

s-2. SEAM SETUP (2) Screen

I | S E T o — »

LOWER UPPER

CURRENTT 00.00]  [99.99] kA

CURRENT2 kA 3)

CURRENT3 00.00]  [99. 9] ké

VOLTAGE | 99.9]V

VOLTAGE? | g9.9|V

VOLTAGES 00.0) [ es.0fV @
MENU | NEXT | PREV | (5)

(1) SCH.#

Shows the measurement schedule number used (1 to 127). On the other hand,
you can change schedules by selecting this field and inputting a value.

(2) SCHEDULE NAME

Shows the name of SCH.#. This can be set in the BASIC SETUP (1) screen.
(3) CURRENT 1t03

Set upper and lower limit values of the current in the judgment period 1 to 3.
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(4) VOLTAGE 1to3

Set upper and lower limit values of the voltage in the judgment period 1 to 3
(5) Function keys

MENU: Touching this displays the MENU screen.

NEXT: Touching this displays the SEAM SETUP (3) screen.

PREV: Touching this displays the SEAM SETUP (1) screen.

s-3. SEAM SETUP (3) Screen

e sep) [l

TRIGGER (1)
TIME ()
CALCULATION AVERAGE RMS | (3)
CURRENT RANGE 20. 00| ks———)
VOLTAGE RANGE 20.0]V 5)
CURRENT TRIGGER LEVEL (6)
TOROIDAL COIL (7)
END LEVEL 05. 0]% 8)
| MENU | | PREV | | | —0
(1) TRIGGER
Select CURRENT or VOLTAGE.
(2) TIME

Select from CYC-AC, ms-AC, CYC-DC, ms-DC, and SHORT ms-DC.
The selectable item varies depending on the TRIGGER setting.

(Note) When CURRENT is selected for TRIGGER, CYC-AC or ms-AC can be
selected for TIME. When VOLTAGE is for TRIGGER selected, ms-DC,
CYC-DC, or SHORT ms-DC can be selected for TIME.

(3) CALCULATION
Select the calculation system.
RMS: Calculated the RMS in the whole measurement range.

AVERAGE RMS: Calculates the RMS every half cycle or 1 ms and calculates
the arithmetic mean value within the measurement range.

Refer to (Note 1) Difference between the original measurement mode and the
ISO17657-compliant measurement mode for RMS calculation in “c. VIEW
Screen.”

(4) CURRENT RANGE
Select from the following five ranges:

Select one which is larger than the maximum current of welding current
actually measured and close to the measured current.

The current ranges change as follows depending on the TOROIDAL COIL
setting in the BASIC SETUP (3) screen
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e When the TOROIDAL COIL setting is 1: 2.000 kA range, 6.00 kA range,
20.00 kA range, 60.0 kA range, 200.0 kA range

e When the TOROIDAL COIL setting is 10: 0.200 kA range, 0.60 kA range,
2.000 kA range, 6.00 kA range, 20.00 kA range

VOLTAGE RANGE
Select from the following two ranges:

Select one which is larger than the maximum voltage of welding current
actually measured and close to the measured voltage.

6.00 V: 6.00 V range
20.0 V: 20.0 V range

CURRENT TRIGGER LEVEL

The sensitivity increases as you increase the value. Excessively increasing the
sensitivity may cause malfunction. If set to around 99, the current trigger may
not be complete. At the time, decrease the value.

TOROIDAL COIL
Set as follows depending on the type of toroidal coil connected:

When 1x sensitivity coil is used: 1
When 10x sensitivity coil is used: 10

END LEVEL

You can measure the current flow time till the End Level setting is reached. Set
the End Level as the ratio to the used current range (1.5 to 15.0%).

Function keys
MENU: Touching this displays the MENU screen.
PREV: Touching this displays the SEAM SETUP (2) screen.
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9. Measurement

1) Measuring Current (Current Flow Time)/Voltage

1) Connect the MM-400A to a power supply, and plug the toroidal coil and the
voltage detection cable to the MM-400A. (For more information, refer to (2) a
1) and 2) in Chapter 6.)

2) Set the main power switch on the rear panel to the ON position (- side) to start
the MM-400A.

3) The MEASUREMENT 5(1) or MEASUREMENT 10 screen appears on the
display after a while.

—
. L
|~ - pon = [POWER] lamp
[RESET] button - @ o] [TRIGGER] lamp
THERMAL PRINTER ALARE
[
’ !
(Y AGHI
WS008
| S— Ty —

To change or check the setting, touch MEAS (green) to change it to PROG
(yellow). (Alternately switched by touching.)

4) Touch the MENU key.
The MENU screen appears. Select BASIC SETUP.
5) The BASIC SETUP (1) screen appears. You can set the schedule name for a

schedule.
BASIC SETUP (1) PROG|  SCH. # [001] AMY0-—— SCHEDULE NAME is displayed.
SCHEDULE NAME |AMY01— Set the schedule name.
TRIGGER CURRENT
TIME CYC-AC
CURRENT RANGE kA
VOLTAGE RANGE [20. 0]
START TIME CYC
END TIME 0300. 0 CYC
MENU | NEXT | | copy
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6) Select CURRENT for TRIGGER in the BASIC SETUP (1) screen, and select a
type of welding current to measure and the measurement time unit. (For more
information, refer to (2) I-1 in Chapter 8.)

ESERETIOM o s ummm
SCHEDULE NAME
TRIGGER [CURRENT | :l TRIGGER: CURRENT
—TIME: -AC for AC welding
Tike ik -DC for DC welding
CURRENT RANGE kA
VOLTAGE RANGE v
START TIME m CYG
END TIME ojeye
MENU | NEXT | | | | copy

7) For ISO17657-compliant calculation, change ORIGINAL to ISO17657 in the
BASIC SETUP (3) screen.

When ISO17657 is selected, the upper-left portion of the screen changes from
green to blue on all screens and “ISO” is displayed.

BASIC SETUP (3) PROG 34S1C SETUP (3) [ pro| |

CURRENT TRIGGER LEVEL CURRENT TRIGGER LEVEL

TOROIDAL COIL TIMES 1 TOROIDAL COIL TIMES 1

CALCULATION CALCULATION

CURRENT SENSOR CURRENT SENSOR

SHUNT RESISTOR SHUNT RESISTOR

MENU | | PREV | | | MENU | | PREV | | \
Original mode ISO17657 mode
8) Set up the MM-400A as follows according to the type of welding power supply
used:

e Single-phase AC welding power supply

Set the following items in the BASIC SETUP (1) screen. (For more information,
refer to (2) I-1 in Chapter 8.)

Item Setting
TIME CYC-AC
START TIME/ Referring to the figure shown below, set the
END TIME current calculation interval.

|
Arithmetic mean RMS czleulation interval

9. Measurement
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e AC inverter welding power supply

Set the following items in the BASIC SETUP (1) screen. (For more information,
refer to (2) I-1 in Chapter 8.)

Correlat

Item Setting
TIME When making measurement by setting a frequency:
CYC*™*Hz-AC
When measuring current flow time in units of ms:
ms-AC
START TIME/ | Referring to the figure shown below, set the current
END TIME calculation interval.
Arithmetic mean RMS calculation interval
FREQUENCY | Set the frequency of the current to be measured.

When using an Amada Miyachi AC inverter welding
power supply, set the frequency referring to the table
shown below “Correlation between Frequencies of

the Welding Power Supply and the MM-400A.”

ion between Frequencies of the Welding Power Supply and the MM-400A

Welding power ~ MM-400A | Welding power . MM-400A

supply frequency supply frequency
frequency setting frequency setting

setting setting
50 Hz MO050 100 Hz M100
53 Hz MO053 111 Hz M111
56 Hz M056 125 Hz M125
59 Hz M059 143 Hz M143
63 Hz MO063 167 Hz M167
67 Hz M067 200 Hz M200
71 Hz MO071 250 Hz M250
77 Hz M077 294 Hz M294
83 Hz MO083 417 Hz M417
91 Hz MO091 500 Hz M500
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9-3




ws.<¥vv'§%‘éms 844-WSI-WELD - +1-216-475-5629

INTEGRATORS, INC.

4943 DriscollRoad *  Warrensville Heights, OH 44146 USA - WWWWSIWELD.com

MM-400A

e DC inverter welding power supply

(1) Set the following items in the BASIC SETUP (1) screen. (For more
information, refer to (2) I-1 in Chapter 8.)

Item Setting
TIME When making measurement in units of cycle:
CYC-DC
When making measurement in units of ms:
ms-DC
START TIME/ Referring to the figure shown below, set the
END TIME current calculation interval.

Start cycle End cyele

Fall level

Current flow time

Calgulation interval

Set FALL LEVEL in the BASIC %ETUP (2)
screen for the current flow time. ™

*1: The calculation end time becomes FALL LEVEL set in the BASIC
SETUP (2) screen when END TIME is longer than the current flow
time. FALL LEVEL is a peak value when ORIGINAL is selected for
CALCULATION, and % from the maximum RMS when ISO17657.

(2) FALL LEVEL setting
Select the BASIC SETUP (2) screen to set FALL LEVEL.

isic sep [ RE e

PULSE MODE

PULSE No.

COOL TIME ms

FALL LEVEL [10]———— Setin %.
MEASUREMENT MIN TIME ms

MEAS INHIBIT TIME s

END LEVEL %

MENU | NEXT | PREV | | |

e Transistor welding power supply

Set the following items in the BASIC SETUP (1) screen. (For more information,
refer to (2) I-1 in Chapter 8.)

Item Setting
TIME SHORT ms-DC

9. Measurement
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DR 0:

9)

MEASUREMENT

WAVEFDRM

MENU |

10

11

12

~

~

~

Item Setting
START TIME/ Set the current calculation interval.
END TIME

Start cycle End cycle

Fall level

Current flow time

Calculation interval

Touch the MENU key to select VIEW.

According to the desired measurement item, set the following in one of
MEASUREMENT 1 to 5 or 1 to 10. The settable items are different between
ORIGINAL and ISO17657: (For information on measurement items other than
the below, refer to (2) c in Chapter 8.)

VIEW [ Proc. |

DISPLAY MEASUREMENT DISPLAY
1[CURR AVG RMS | 6| | 1/CURR RMS | 8] |
2[CURR PEAK | 7] | 2 [CURR PEAK | |
3[voLT AVG RMS | 8| | 3[VOLT RMS | 8] |
4[VOLT PEAK | 9] | 4[VOLT PEAK | 9] |
5[WELD TIME J10] | 5WELD TIME [10] |
1[CURRENT  [ON] 3 POWER [OFF | WAVEFORM  1/CURRENT  [oN] 3[POWER [oFF |
2[VOLTAGE  [OH| 4 RESISTANCE |off| 2|VOLTAGE o] 4[RESISTANCE [ofF]

\ | | | BACK MENU | | | | | BACK

To measure RMS current (ISO17657 mode): CURR RMS

To measure average RMS current (original mode): CURR AVG RMS
To measure peak current during current flow: CURR PEAK

To measure RMS voltage (ISO17657 mode): VOLT RMS

To measure average RMS voltage (original mode): VOLT AVG RMS
To measure peak voltage during current flow: VOLT PEAK

To measure current flow time: WELD TIME

To measure max. conduction angle during current flow time: COND ANGLE

When the measurement item is changed, upper and lower limits for the
changed measurement item are initialized. Set upper and lower limits again on
the COMPARATOR screen. (Refer to (2) m in Chapter 8.)

To display the waveforms of the measured items, set those items in
WAVEFORM 1 to 4. (For more information, refer to (2) c in Chapter 8.)

Touch the MENU key to select MEASUREMENT or WAVEFORM.

Touch PROG (yellow) to change it to MEAS (green), putting the MM-400A
into wait state until measurement starts (the signal selected as trigger is input).
When the trigger signal is input to the MM-400A, the [TRIGGER] lamp lights
up and measurement starts. Confirm the measurement results on the
MEASUREMENT and WAVEFORM screens. You can also print measured
values and waveforms from the PRINT screen, as necessary.

9. Measurement
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(2) Measuring Displacement

(Forcel/displacement-equipped specification

function

[RESET] button

Connect the MM-400A to a power supply, and plug the displacement sensor
to the MM-400A. (For more information, refer to (2) b 1) and 2) in Chapter 6.)

Set the main power switch on the rear panel to the ON position (- side) to start
the MM-400A.

The MEASUREMENT 5(1) or MEASUREMENT 10 screen appears on the
display after a while.

- o = [POWER] lamp
[TRIGGER] lamp

To change or check the setting, touch MEAS (green) to change it to PROG
(yellow). (Alternately switched by touching.)

Press the MENU key.
The MENU screen appears. Select BASIC SETUP.

The BASIC SETUP (1) screen appears. You can set the schedule name for a
schedule.

BASIC SETUP(1) proc| [ScH.# [007] AMvo1i—— SCHEDULE NAME is displayed.
' SCHEDULE NAME AMY01———— Set the schedule name.
TRIGGER CoRRENT |
TIME OYC-AC |
CURRENT RANGE [ 6. 00[ kA
VOLTAGE RANGE [20.0]v
START TIME [0000. 0jcYe
END TIME B
MENU | NEXT | I | | CoPY
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6) Select CURRENT for TRIGGER in the BASIC SETUP (1) screen. (For more
information, refer to (2) I-1 in Chapter 8.)
0510 SETUP () [LuaEe] ummm
SCHEDULE NAME
TRIGGER URRENT ] TRIGGER: CURRENT
—  TIME: -AC for AC welding
.- i -DC for DC welding
CURRENT RANGE kA
VOLTAGE RANGE - 20,0}V
START TIME 0/CYC
END TIME 0| CYC
MENU | NEXT | | | | copy
7) Press the MENU key and select SYSTEM SETUP.
Select NORMAL for MODE in the SYSTEM SETUP (1) screen. (For more
information, refer to (2) n-1 in Chapter 8.)
SYSTEM SETUP (1) PROG|
oDE
LANGUAGE ENGL ISH
WELD COUNTER PRESET
GOOD COUNTER PRESET 000000
DATE AND TIME 20.//
BRIGHTNESS OFF
MENU | NEXT [CT RESET LT
8) Press the MENU key and select EXTEND SETUP.
Set the following items in the EXTEND SETUP (1) screen. (For more
information, refer to (2) m-1 in Chapter 8.)
EXTEND SETUP (1) PROG| |SCH. #[001] AMYO1
D1 SPLACEMENT (1/3)
OUTPUT LEVEL 1 2 mn
300,000 m
FINAL DELAY TIME (00000 ms
PULSE DELAY TIME 1 ms
PULSE DELAY TIME 2 ms
RESET DELAY TIME ms
MENU | NEXT | DIST | FORCE |[EXTERNAL
Item Setting
DELAY TIMEs 0 to 999 ms
(FINAL, PULSE 1/2,
RESET)

9. Measurement
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Item Setting

OUTPUT LEVEL 1/2/3 ¢ When a sensor with 1 ym resolution or less is
used

Displacement level 1: -30.000 mm
Displacement level 2: +30.000 mm

e When a sensor with 1.1 pm resolution or more
is used
Displacement level 1: -300.00 mm
Displacement level 2: +300.00 mm

9) Touch the NEXT key to display the EXTEND SETUP (2) screen.
Item Setting
INITIAL Set the timing to measure the displacement
MEASUREMENT before welding.

CURRENT START: Immediately before the
welding current is detected.

EXTERNAL INPUT: Determined by the external
signal.

MEAS AFTER PULSE Set the timing to make measurement after the
end of the current flow pulse.

CURRENT START: Immediately before the next
current flow pulse is detected.

DELAY TIME: After the elapse of the delay time
following the end of the current flow pulse.

FINAL MEASUREMENT | Set the timing to measure the displacement after
welding.

DELAY TIME: After the elapse of the delay time
following the end of the final current flow pulse.

EXTERNAL INPUT: Determined by the external
signal.

PULSE 2 RESET Valid when you have selected REFERENCE for
MEASUREMENT MODE.

ON: Perform a zero reset of the displacement
after the elapse of the time set in RESET DELAY
TIME following the end of the first stage
(WELD1) pulse. ™

OFF: The PULSE 2 RESET function does not
work.

*1: Set RESET DELAY TIME in the EXTEND SETUP (1) screen.

10) Touch the NEXT key to display the EXTEND SETUP (3) screen.

Item Setting

MEASUREMENT MODE | REFERENCE: Performs a zero reset during
measurement.

ABSOLUTE: Performs a zero reset in advance.

SENSOR Specify the manufacturer of the displacement
sensor connected. Select among Mitutoyo, Ono
Sokki, KEYENCE, and HEIDENHAIN.

9. Measurement
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Item Setting

SENSOR STEP Enter the displacement sensor resolution. Set the
value between 0.1 to 10.0 pm.

Ex.) GS-1830A, GS-1813, LGK-110: 1.0 um
ST1278: 0.5 ym

POLARITY Set the displacement polarity.
FORWARD: Plus (+) in the direction of retraction)

REVERSE: Minus (-) in the direction of
retraction)

UNITS Select mm or inch.

OUTPUT RANGE Select an analog output range for displacement.
32.767: Outputs £32.767 mm with £5 V.

8.191: Outputs £8.191 mm with £5 V.

2.047: Outputs +2.047 mm with 5 V.

11) Touch the MENU key to select VIEW.

According to the desired measurement item, set the following in one of
MEASUREMENT 1 to 5 or 1 to 10:

To measure displacement before welding current flow: DIST INITIAL
To measure displacement after pulse1 (WELD1) current flow: DIST PULSE1
To measure displacement after pulse2 (WELD2) current flow: DIST PULSE2
To measure final displacement: DIST FINAL
To measure displacement constantly by the constant trigger:  DIST REAL

12) To display the waveforms of the measured items, set those items in

WAVEFORM 1 to 4.
Touch the MENU key to select MEASUREMENT or WAVEFORM.

Touch PROG (yellow) to change it to MEAS (green), putting the MM-400A
into wait state until measurement starts (the signal selected as trigger is input).

When the trigger signal is input to the MM-400A, the [TRIGGER] lamp lights
up and measurement starts. Confirm the measurement results on the
MEASUREMENT and WAVEFORM screens. You can also print measured
values and waveforms from the PRINT screen, as necessary. (For more
information, refer to (1) and (2) in Chapter 8.)

~

13

~

14

~
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(3) Measuring Force (Force/displacement-equipped

specification function

: CAUTION N\

o Before using the force sensor MA-520B/521B/522B, be sure to turn off
the power of the welding machine and confirm that no welding current
is flowing.

e Select an appropriate force sensor according to the force range you
wish to measure.

o Before measuring force, be sure to set the force sensor’s offset to “0.”
You can set the offset to “0” by touching the FORCE 0 key on the
SYSTEM SETUP (2) screen. At this time make sure that no force is

K applied to the sensor.

1) Connect the MM-400A to a power supply, and plug the force or current/force
sensor to the MM-400A. If you wish to measure the current and voltage as
well as the force at the same time, plug the current/force sensor. (For more
information, refer to (2) ¢ 1) and 2) in Chapter 6.)

2) Set the main power switch on the rear panel to the ON position (- side) to start
the MM-400A.

3) The MEASUREMENT 5(1) or MEASUREMENT 10 screen appears on the
display after a while.

b

[

o - ot [POWER] lamp
[RESET] button @ o 1 [TRIGGER] lamp

=

To change or check the setting, touch MEAS (green) to change it to PROG
(yellow). (Alternately switched by touching.)

4) Press the MENU key.
The MENU screen appears. Select EXTEND SETUP.
5) Select the EXTEND SETUP (5) screen.
The setting items differ according to the SENSOR setting.

9. Measurement
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[Exie seps e [Exiew seP® [l
FORCE (2/2) FORCE (2/2)
SENSOR Ma-s20 ] SENSOR [RATED SETTING |
SPAN RATEDOUTPUT mv/v
RATE (98. 06] N
DECIMAL RANGE
UNITS N ] UNITS N ]
TRIGGER LEVEL [10.0]% TRIGGER LEVEL [10.0]%
INITIAL MEASUREMENT  [CURRENT START INITIAL MEASUREMENT
MENU | NEXT | PREV | DIST | FORGE |EXTERNAL MENU | NEXT | PREV | DIST | FORCE [EXTERNAL

6) Set the following items. (For more information, refer to (2) m-5 in Chapter 8.)

Item Setting

SENSOR Select the force sensor connected.

For sensors other than MA-520/521/522/770/771,
select RATED SETTING.

SPAN or 500 to 1500 (MA-520/521/522/770/771)
RATE/RATED OUTPUT | ¢ 75 t5 2,00 mV/V (RATED SETTING)

UNITS N, kgf, Ibf
TRIGGER LEVEL Measures while the trigger level is exceeded.
Set in % from full scale: 2.0 to 99.9%

*1: The span means the difference between the lower limit and the
upper limit (variable range) of each force sensor. The rated output
means the output voltage when the maximum load is applied to
and the output voltage per 1 V of applied voltage.

7) Touch the MENU key.
The MENU screen appears. Select BASIC SETUP.
The BASIC SETUP (1) screen appears.

8) Select FORCE or AUTO for TRIGGER in the BASIC SETUP (1) screen, and
select an arbitrary mode selectable for that trigger. (For more information, refer
to (2) I-1 in Chapter 8.)

ESERETION s ummm
SCHEDULE NAME
TRIGGER [FoRCE :l TRIGGER: FORCE or AUTO
TIME ms oc TIME: -AC for AC welding
-DC for DC welding
CURRENT RANGE 2. 000] kA
VOLTAGE RANGE v
START TIME ms
END TIME ms
MENU | NEXT | | | | copy

9. Measurement
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9) Set the following items in the EXTEND SETUP (4) screen.

EXTEND SETUP (4) PROG| | SCH. #[001] AMYD1
FORCE (1/2)
OUTPUT LEVEL 1/00.00] 2 [00. 00|N
3 N
DELAY TIME ms
START TIME 1 2 [00000| ms
END TIME 1 2 [10000] ms
RISE LEVEL %
FALL LEVEL %

MENU | NEXT = PREV | DIST | FORGE |EXTERNAL

Item
OUTPUT LEVEL 1/2/3

Setting

Signal can be output from external outputs
FORCE LEV1, FORCE LEV2 and FORCE LEV3.

Measures force at the end of the delay time after
the current flow end.

DELAY TIME

START TIME 1/2 Referring to the figure shown below, set a force

END TIME 1/2 calculation interval by the START TIME and END
TIME.
Force Force Force Force
Start Time End Time Start Time End Time
[} m @ @
RISE LEVEL Set RISE LEVEL and FALL LEVEL as the ratio to
FALL LEVEL the peak (10 to 90%). This setting applies to the
time measurements in the FORCE TIMING
screen.
Extemnal Trigger _I |_

(SOL. signal)

1 Force Rise Level
H - =« - Force Fall Level

Foree == Force Trigger Level

Current {lUnU-n.U
TN :
@ ! (#)
(5) (8 °

10) According to the desired measurement item, set the following in one of
MEASUREMENT 1 to 5: (For information on measurement items other than the
below, refer to (2) c in Chapter 8.)

To measure mean force of measurement interval 1: FORCE AVE1
To measure mean force of measurement interval 2: FORCE AVE2
To measure peak force: FORCE PEAK
To measure force before the start of current flow: FORCE INITIAL
To measure force after the end of welding: FORCE FINAL
To measure force constantly by the constant trigger: FORCE REAL

To measure the force time (from when the force signal exceeds the force start
level to when the signal falls below the force end level): FORCE TIME

When the measurement item is changed, upper and lower limits for the
changed measurement item are initialized. Set upper and lower limits again on
the COMPARATOR screen. (Refer to (2) e in Chapter 8.)

9. Measurement
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11) To display the waveforms of the measured items, set those items in
WAVEFORM 1 to 4.

12) Touch the MENU key to select MEASUREMENT or WAVEFORM.

Touch PROG (yellow) to change it to MEAS (green), putting the MM-400A
into wait state until measurement starts (the signal selected as trigger is input).

13) When the trigger signal is input to the MM-400A, the [TRIGGER] lamp lights
up and measurement starts. Confirm the measurement results on the
MEASUREMENT and WAVEFORM screens. You can also print measured
values and waveforms from the PRINT screen, as necessary.

9. Measurement
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10. Interface

This chapter explains about the pins of the 1/0 connectors.
Input signals are described as contact inputs.

1) Connection Diagram of the External 1/0 Signals

a.Input Connector
[Refer to (2) Rear @ in Chapter 4 “Name and Functions of Each Section.”]

MM-400A
D-Sub 25 pin (fi | \
u pin (female) ()

—< NO CURR_AC/DC24V
<] NO CURR_AC/DC24V

—n”—@—‘ EXT.24V
® EXT.COM
— — ® 5 O SCHI
_dwy | ® 5 O+¢ SCH2
g & 5 O+¢ SCH4
370 - ® 5 O¢ SCHS
e @ 504 SCH16
. <70 ® 5 O¢ SCH32
%g —H—@© 5 04 SCH64
— D) 5 o4 NI
D) COM
__lge ] ——@—0 O¢ NO CURR
O
sl a 554 N2
DL ) - ® 5 o4 IN3
_ s | ® 5 O IN4
3@:-:-—@*—?@ IN5
D‘E‘ED% NG
_ sl g o ot IN7
— &
D T ) 5 o4 IN8
@ COM
4 @4 INg_AC/DC24V
@ ﬁ*{ IN8_AC/DC24V
®

L

(3%) Example of contact input when using internal power supply

10. Interface
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b. Output Connector (D-Sub, 37-pin, female)

MM-400A Semiconductor relays are used as contacts.
D-Sub 37 pin (female) Contact capacity: 24 V DC, 20 mA

® OUT COM
o o—@) 0UT1
o o—@3) oUT2
o O——@) ouT3
Segge ®) ouT4
o o—@) ouTS
o o—3) oUT6
o ouT?
® OUT COM
OO @© ouT8
o O——(1) ouTY
o o——(@ ouT10
o o——® OUT11
Lo o—@ oUT12
(B,
®
—@——COM
@ DC IN+24V
® EXT.24V
D 20 CURR SIG
D @) VOLT SIG
D 22 CURR TRG SIG
? @ VOLT TRG SIG
@ SIG GND
[) @ FORCE SIG
%—@7EXT siG
) SIG GND
s —1
- ®——COM
@ DC IN+24V
D) EXT.24V
-

COM terminal is connected to chassis.
Do not connect to Pins 15, 16, 28 to 34.

10. Interface
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2) Description of the External I1/O Signals

a.Input Connector (D-Sub, 25-pin, female)

Pin No. Name Function
EXT.24 Pins 1 and 2 are EXT.24V and EXT.COM pins.
2 EXT.COM Connect them as follows depending on the usage:

When using contacts or open-collector (sink-type) PLC
(Programmable Logic Controller) as input signals to the I1/0
connectors, connect pins 1 and 2.

When using a voltage-output (source type) PLC as input
signals to the I/O connectors, connect pin 2 to the COM
terminal of the PLC.

Refer to “(3) Connection of Input Signals.”

3 SCH1 Select the schedule No. by the binary combination of closed

4 SCH2 pin numbers among pins 3 to 9.
The schedule No. selected by the 1/0 connectors has

5 SCH4 :
precedence over that selected on screen. If you wish to

6 SCH8 select the schedule No. through on-screen manipulation,

7 SCH16 leave all pins 3 to 9 open.

8 SCH32 For timing, refer to Chapter 11, “(1) Schedule Number
Selection.” You cannot change schedule No. during

9 SCH64 measurement operation.

10 IN1 User input terminals.

14 IN2 Refer to Chapter 8, “o-1. EXT INPUT/OUTPUT (1) Screen”

15 IN3 for function and setting.

16 IN4

17 IN5

18 IN6

19 IN7 User input trigger terminals. Refer to Chapter 8, “o-1. EXT
INPUT/OUTPUT (1) Screen” for function and setting.

20 IN8 (Trigger detection by IN8 input can also be performed with
pins 22 and 24.)

1, 21 COM COM terminal for input signals.

12 NO CURR Input terminal for the NO CURR signal.

Be sure that it closes at least the flow of welding current and
opens after the flow of welding current.

If no welding current flows while this pin is closed, a
lack-of-current error occurs when the pin opens.

For timing, refer to Chapter 11, “(2) No CURR Operation.”

13, 25 NO CURR These pins are used to detect lack of current using voltage.

AC/DC24V Input 24 V AC or DC voltage at Igast 10 ms prior to the flow
- of welding current, and stop the input after the current flow.
If no welding current flows while this terminal is supplied
with voltage, a lack of current error is displayed when the
voltage input stops.

23 - Unused.

10. Interface
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Pin No.

Name

Function

22,24

IN8

_AC/DC24V

These pins are used to detect trigger input set by IN8 using
voltage.

Input 24V AC or DC voltage at least 10 ms prior to the flow
of welding current, and stop the input after the current flow.
If no welding current flows while this terminal is supplied
with voltage, a lack of current error is displayed when the
voltage input stops.

10. Interface
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b. Output Connector (D-Sub, 37-pin, female)

Pin No. Name Function

1 OuUT COM COM terminal for outputs.

9 OUT COM

2 OuUT1 Contact output terminals. (Semiconductor relay.

3 oUT2 Capacity: 24 V AC/DC, 20 mA)
The contacts close according to the function.

4 OuT3 Refer to Chapter 8, “0-2. EXT. INPUT/OUTPUT Screen

5 oUT4 (2) (3) Screen” for function and setting.

6 OouT5

7 OouT6

8 ouT7

10 ouT8

11 ouT9

12 ouT10

13 OUT11

14 OouT12

17 COM COM terminal for pins 18 and 36 for 24 V DC input and
pins 19 and 37 for EXT.24V.

35 COM (Note) When using with 24 V DC, be sure to make
connections of pins 17, 18, 36, and 37.

18 DC IN +24V Can be used without inputting 90 to 250 V AC by
inputting 24 VV DC from external equipment.
(Note) When inputting 24 V DC, do not connect input

36 DC IN +24V power supply to the power cable connector. When
connected at the same time, they are short-circuited and
it results in malfunction

19 EXT.24V Connected to EXT.24V of input connector.

37 EXT.24V

20 CURR SIG Analog current signal terminal (approx. 2V/range max.
value)

21 VOLT SIG Analog voltage signal terminal (approx. 2V/range max.
value)

22 CURR TRG SIG | Analog current trigger signal terminal (3.3V)
Goes to approx. 3.3 V if a current flows.

23 VOLT TRG SIG | Analog voltage trigger signal terminal (3.3V)
Goes to approx. 3.3 V if a voltage occurs.

24 SIG GND COM terminal for analog signals.

25 FORCE SIG Analog force signal terminal. Approx. 5V/sensor rating
max. (at 1 mV/V rating)

26 DIST SIG Analog displacement signal terminal. (Note) Refer to
“About the analog displacement signal.”

27 SIG GND COM terminal for analog signals.

28 to 34 - Unused.

10. Interface
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(Note) About the analog displacement signal

The displacement analog output changes depending on the sensor step.

Based on 1 um of sensor step, perform approx. 5 V output for 2.047 mm (0.0805 inch),
approx. 5 V output for 8.191 mm (0.3224 inch), and approx. 5 V output for 32.767 mm
(1.2900 inch) in a range of £5 V max.

The displacement analog output is obtained by the following formula: measured value +
output range x output maximum voltage (5 V) + sensor step.

Ex. 1)
For output voltage with 2 mm of measured value, 2.047 mm of output range, and 1.0 um of
sensor step, 2 mm +2.047 mm x 5V + 1 um = approx. 4.885 V.

Ex. 2)
For output voltage with 1 mm of measured value, 2.047 mm of output range, and 0.5 um of
sensor step, 1 mm + 2.047 mm x 5V + 0.5 um = approx. 4.885 V.

Ex. 3)

For output voltage with 2 mm of measured value, 2.047 mm of output range, and 00.5 um of
sensor step, 2 mm + 2.047 mm x 5V + 0.5 um = approx. 9.770 V. However, it is 5 V max.
since the maximum value is 5 V. (Change the output range to 8.191 mm or more.)

Ex. 4)
For output voltage with 2 mm of measured value, 2.047 mm of output range, and 10.0 um of
sensor step, 2 mm +2.047 mm x 5V + 10 um = approx. 0.489 V.

10. Interface
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3) Connection of Input Signals

a.Connection with equipment having a contact input (when using internal power
supply)
Connect pins 1 and 2.

| Internal | | External |

_— EXT.24V 1) EXT.24V
L T e oM I 2; EXT.COM
EXT.COM 2 - :

e ] 5 |_SCHI - 3) SCH1
s el 4 |_SCH2 : 4) SCH2

“TeeEE T 0 |_IN8 s~ 20) IN8

21) CoM

b.Connection with equipment featuring NPN open collector output (when using
internal power supply)

Connect pins 1 and 2.

| Internal |L| External |

e 1 | X124V | 1) EXT.24V
T |, | EXT.COM 2) EXT.COM
T 5 |_SCHI i 3) SCHI
PETEE 4 |_SCH2 | 4) SCH2
ERS=NTE !
1 P |
TeEL 0 N8 " 20) IN8
Ly 21) COM
T
10. Interface
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c. Connection with equipment featuring PNP current output (when using external
power supply)

Connect the negative side of an external 24 V DC power supply to pin 2.

| Internal | | External |
T— 1) No connection
EXT.COM T |, | EXT.COM @ 2) EXT.COM
DC24V
—C=EEEY 5 |_SCHI - 3) SCHI
e 4 |_SCH2 - 4) sCH2
|
: . |
ot ;
f ,
LT 2| N8 - 20) IN8
21

d. Connection with equipment featuring NPN open collector output (when using
external power supply)

Connect the positive side of an external 24 V DC power supply to pin 2.

| Internal | | External |
] 1) No connection
BTN —1— 1 [—
rom T | o | EXTCOM @&,  2) EXT.COM
DC24v
L] 5 |_SCHI1 D 3) SCHI
L + |_SCH2 T+ 4) SCH2

I

T | |, N8 - 20) IN8

21

10. Interface
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4) Interface of Other Connectors

a.Displacement sensor connector (Mitutoyo, 6-pin)
[Refer to (2) Rear ® in Chapter 4 “Name and Functions of Each Section.”]

1 45V
2 ASIG
3 BSIG
4 ASIG
5 GND
6 BSIG

b. Displacement connector (Ono Sokki, KEYENCE, 10-pin)
[Refer to (2) Rear @ in Chapter 4 “Name and Functions of Each Section.”]

01 +24V (KEYENCE)

02 +5V (Ono Sokki)

03 GND (Ono Sokki, KEYENCE)
04 ASIG (Ono Sokki)

05 BSIG (Ono Sokki)

06 ASIG (KEYENCE)

07 _ASIG (KEYENCE)

08 BSIG (KEYENCE)

09 _BSIG (KEYENCE)

10 Present position (KEYENCE)

c. Force sensor connector
[Refer to (2) Rear ® in Chapter 4 “Name and Functions of Each Section.”]

A NC
NC

NC

FORCE IN1(+)
FORCE IN2(-)
oV

FG

+5V

I @@ Mmoo

10. Interface
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d. Multiconnector
[Refer to (2) Rear @ in Chapter 4 “Name and Functions of Each Section.”]

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16

(Do not connect.)

(Do not connect.)

COIL1 (MA-770A, MA-771A)
COIL2 (MA-770A, MA-771A)
FORCE IN1(-) (MA-770A, MA-771A)
FORCE IN2(+) (MA-770A, MA-771A)
+5V (MA-770A, MA-771A)
oV (EXTERNAL, SHUNT, MA-770A, MA-771A)
CURRENT2 (SHUNT)

VOLT1 (MA-770A, MA-771A)
VOLT2 (MA-770A, MA-771A)
(Do not connect.)

EXT IN [CURRENT] (EXTERNAL)

EXT IN [VOLT] (EXTERNAL)
CURRENT2 (SHUNT)

FG (MA-770A, MA-7T71A)

e.Communication connector (RS-232C/485)
[Refer to (2) Rear ® in Chapter 4 “Name and Functions of Each Section.”]

1

© 00 N O o b~ W N

NC
RXD  (RS232C)
TXD  (RS232C)
NC

GND  (RS232C)
RS+  (RS485)
RTS  (RS232C)
NC

RS- (RS485)

10. Interface
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11. Timing Chart
1) Schedule Number Selection

Aﬂ
L*—Z*ﬁJ
-

Measurement operation : : !
I

SCH 1 — I I
| | |

| | |

SCH 2 —:J | P
| | |

SCH 4 : .
| } }

SCH 8 —y—ll : l
| | |

| | |

SCH16 = = ’
| | |

| | |

SCH32 : =
| | |

SCH64 l l l
| | |

*1: Schedule number selection
After SCH1 to 64 signals are switched, the time set for INPUT DEBOUNCE
TIME in the EXT INPUT/OUTPUT (4) screen + 2 ms is required. (Refer to
Chapter 8, “0-3. EXT INPUT/OUTPUT (4) Screen.”)
The required time is at least 3 ms in “1ms” and 12 ms in “10ms.” Switch the
SCH1 to 64 signals before measuring start.

*2: Schedule number establishment time
After SCH1 to 64 signals are closed, the schedule is established at the time set
for INPUT DEBOUNCE TIME in the EXT INPUT/OUTPUT (4) screen. (Refer to
Chapter 8, “0-3. EXT INPUT/OUTPUT (4) Screen.”)
The time is 3 ms in “Ims” and 12 ms in “10ms.”
Change SCH1 to 64 into the schedule number to change during the input
debounce time.
The input debounce time starts at the point SCH is switched first. When SCH1
to 64 signals change after the establishment time, the establishment time and
the setting time is required again.
In the above example, SCH1, 2, and 8 are turned ON, and measurement is
performed with the schedule number 11.

*3: Schedule number setting time
2 ms (Internal processing time of MM-400A)

11. Timing Chart
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2) NO CURR Operation

The no current judgment function can be used by using the NO CURR signal.
When the no current error is detected, NO CURR and NG are output.

When the welding current does not flow

| *3 x4 | | *b x4 | :
,<—>|<—>| ,<—>|<—>|
| | | | | | |
| | | | | | |
Welding current i i i i i i i
T T | | |
NO CURR A | | | 1 1 |
S T — !
| | | | | *7 *8
NO CURR | | | | Y e e Sk
I I I I I
(output) | | | | | *7 *8
oo o A
(output) | | | | | | |
| | | | | | |
When the welding current flows
*1 *9 *2
| *3 v x4 | : | *5 v x4 |
|<—>|<—>| |<—>|<—>|
| | | | |
| | | | |
Welding current i i | | i i i
T T T | |
0 oy —— ' N ]
(input) I I I I I I I
I I I I I I I *] %8
o) | o o o
tput
output) | | | | | | | *7 *8
NS | | o T
(output) | | i | | | |
| | | | | | |

*1: No current monitoring start
After the NO CURR signal is closed, the no current monitoring is started at the
time set for INPUT DEBOUNCE TIME in the EXT INPUT/OUTPUT (4) screen +
2 ms. (Refer to Chapter 8, “0-3. EXT INPUT/OUTPUT (4) Screen.”)
The required time is at least 3 ms in “1ms” and 12 ms in “10ms.” Close the NO
CURR signal before measuring start.

*2: No current monitoring end
After the NO CURR signal is opened, the no current monitoring is ended at the
time set for INPUT DEBOUNCE TIME in the EXT INPUT/OUTPUT (4) screen +
2 ms and judgment is performed. (Refer to Chapter 8, “0-3. EXT
INPUT/OUTPUT (4) Screen.”)
The time is 3 ms in “Ims” and 12 ms in “10ms.”

*3: NO CURR input time (No current monitoring start)
After the NO CURR signal is closed, closing of the NO CURR input is
established at time set for INPUT DEBOUNCE TIME in the EXT
INPUT/OUTPUT (4) screen. (Refer to Chapter 8, “0-3. EXT INPUT/OUTPUT (4)
Screen.”)
The time is 1 ms in “Ims” and 10 ms in “10ms.”

*4: No current monitoring processing time
2 ms (Internal processing time of MM-400A)

11. Timing Chart
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*5:

*6:

*7T:

*8:

*9:

NO CURR input time (No current monitoring end)

After the NO CURR signal is closed, opening of the NO CURR input is
established at the time set for INPUT DEBOUNCE TIME in the EXT
INPUT/OUTPUT (4) screen. (Refer to Chapter 8, “0-3. EXT INPUT/OUTPUT (4)
Screen.”)

The time is 1 ms in “Ims” and 10 ms in “10ms.”

Judgment output time

Output for the time set for OUTPUT TIME in the EXT INPUT/OUTPUT (4)
screen. (Refer to Chapter 8, “0-3. EXT INPUT/OUTPUT (4) Screen.”)

The output is held for 10 ms in “10ms”, 100 ms in “100ms”, and until the next
measurement is performed or until the error reset of the external input is closed
in “HOLD.”

Judgment item

Output to the output terminal set for OUTPUT 1 to 12 in the EXT
INPUT/OUTPUT (2) and (3) screens. (Refer to Chapter 8, “0-2. EXT
INPUT/OUTPUT (2) (3) Screen.”)

The above example is when NO CURR and NG are set.

Judgment output

Output with the setting for NG OUTPUT MODE in the EXT INPUT/OUTPUT (4)
screen..

Open at output in NORMALLY CLOSED, and closed at output in NORMALLY
OPEN. (Refer to Chapter 8, “0-3. EXT INPUT/OUTPUT (4) Screen.”)

The above example is when NORMALLY CLOSED is set.

Next measurement preparation time
2 ms (Internal processing time of MM-400A)

11. Timing Chart
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3) Judgment Output

The judgment result is output after the measurement operation.

Within the upper/lower |imit judgment

) *1 »la*Z,
| | |
L
Measurement operation T T
Yy Ay
| *3
GOOD | I—:—
(output) | | |
CURR NG L L L *3
| | |
(output) I I I
| | | *3 *4
NG | | |
(output) I | I
Outside the upper/lower |imit judgment
*1 *2
¥ ':":
Measurement operation J : :
| | |
| | | *3
GOOD } } }
(output) ' i_ai 3 %4
*3 *
CURR NG | poooobeeoees
(output) -
P I *3 x4
NG Rl R
(output) I | I

*1: Judgment output tie
Output for the time set for OUTPUT TIME in the EXT INPUT/OUTPUT (4)
screen. (Refer to Chapter 8, “0-3. EXT INPUT/OUTPUT (4) Screen.”)
The output is held for 10 ms in “10ms”, 100 ms in “100ms”, and until the next
measurement is performed or until the error reset of the external input is closed
in “HOLD.”

*2: Next measurement preparation time
2 ms (Internal processing time of MM-400A)

*3: judgment item
Output to the output terminal set for OUTPUT 1 to 12 in the EXT
INPUT/OUTPUT (2) and (3) screens. (Refer to Chapter 8, “0-2. EXT
INPUT/OUTPUT (2) (3) Screen.”)
The above example is when GOOD, CURR NG and NG are set.

*4: Judgment output
Output with the setting for NG OUTPUT MODE in the EXT INPUT/OUTPUT (4)
screen. (Refer to Chapter 8, “0-3. EXT INPUT/OUTPUT (4) Screen.”)
Open at output in NORMALLY CLOSED, and closed at output in NORMALLY
OPEN.
The above example is when NORMALLY CLOSED is set.

11. Timing Chart
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12. Data Communication

Monitoring data can be loaded from the MM-400A into the external PC. Also, schedule
settings can be written from the external PC into the MM-400A.

1) Data Transfer

Item Description

System Select one option in the COMMUNICATION screen.
RS-485-compliant, start-stop, half duplex
RS-232C-compliant, start-stop, full duplex

Ethernet IEEE 802.3-compliant (10BASE-T/100BASE-TX
protocol TCP/IP)

Transfer rate Select one option in the COMMUNICATION screen.
(RS-485/232C only)

9600, 19200, 38400 bps

Data format 1 start bit, 8 data bits

1 stop bit, even parity

(RS-485/232C only)

Character code ASCII

Checksum data None

Connector RS-485/232C: D-Sub 9-pin connector
Pin layout

RS-485: 5: SG, 6: RS+, 9: RS-
RS-232C: 2: RXD, 3: TXD, 5: SG
Ethernet: RJ45 connector

CAUTION

Lithium batteries contain hazardous substances. At the time of
disposal, observe the local laws and regulations.

— |

12. Data Communication
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2) Configuration

a. RS-232C
Host Computer MM-400A
Pin No. Pin No. Host USB USB-RS232C RS-232C harness Device
— computer conversion
CD lﬂ 1 adapter
RXD [2— 2| RXD
TXD [3] 3| TXD
DTR |4/ 4 * Prepare the USB-RS232C conversion adapter at
GND |5 5 GND customer’s side.
DSR 16 6 * The RS-232C harness is optional
RTS |7 7 p .
CTS |8 8
9] 9
D-Sub 9-pin D-Sub 9-pin
Female Male
b. RS-485
Host USB USB-RS485 RS485 RS485 RS485
computer conversion address address address
adapter No.: 1 No.: 2 No.: nn
Host Computer MM-400A .
Pin No. Pin No. 3 E

TRD+[1] 1] “p ,

TRD=2 2 repare the US_B-R823ZC conversion adapter and cable
(3] Kl at customer’s side. The left diagram is an example. The
|4 4] connector on the host computer side changes according to
5 5 the conversion adapter.

% %A RS+ * Mount 100 Q of termination resistance at either end of the

8 8 RS-485 cable.

9| 9> RS — * The RS-485 connector (with termination resistance) is
optional.

D-Sub 9-pin D-Sub 9-pin .
Fema,g Male P * Up to 31 devices can be connected.

* In the single-directional communication, only one device
can be connected.

c. Ethernet
Host IP address: IP address: IP address:
computer 192.168.7**.1 192.168.***.2 192.168.***.nn
LAN

Switching

hub

* Prepare the switching hub at customer’s side.

* The LAN cable is optional (straight).

* When you change the setting of the MIM-400A or turn off the power supply,
connect the MM-400A again.

12. Data Communication
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[IP address setting]

Set the IP address of the personal computer.

The IP address of the MM-400A has been set to [192.168.1.10] at the factory. Use
[192.168.1.11] or later for the IP address of the personal computer. However, do not set the
IP address to the same as the default gateway.

Setting procedure (for Windows 10)
1) From the control panel, select the [Network and Internet].
2l Network and Internet
\ i Connect to the Internet
View network status and tasks
Choose homegroup and sharing options

2) Select the [Network and Sharing Center].

.l_-l. Network and Sharing Center

View network status and tasks | Connectto a network | View network computers and devices

3) Select the [Change adapter settings].

Control Panel Home

Change adapter settings

Change advanced sharing
settings

4) Select a network card to use.
L"'. Ethernet
= Unidentified network
W7 Broadcom NetXtreme 57 Gigabi...

* Displays vary according to the personal computer or network card in use.

12. Data Communication
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5) Click the [Properties].

U Ethernet Status b
General
Connection

IPv4 Connectivity: Mo network access
IPvE Connectivity: Mo netwark access
Media State: Enabled
Duration: 00:01:57
Speed: 100.0 Mbps

Activity
Sent L... Received
-~
W
Bytes: 19,452,609 65,207,483
Ggisable Diagnose
Cloze

6) Select the [Internet Protocol Version 4(TCP/IPv4)] and click the [Properties].

U Ethernet Properties X

Networking  Sharing

Connect using:

E Broadcom Net*treme 57 Gigabit Controller
This connection uses the following items:

o8 Cliert for Microsoft Networks ~
EF\Ie and Printer Sharing for Microsoft Networks

8005 Packet Scheduler

B vtemet Proocal Version 4 (TCP/P4) |

& Link-Layer Topology Discovery Mapper /0 Driver

[ & Microsoft Network Adapter Muttiplexor Protocol

2 Microsoft LLDP Protocal Driver v
< >

Install LUninstall Properties
Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocel that provides communication
across diverse interconnected networks.

oK Cancel

12. Data Communication
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7) Input the IP address. Set the IP address as shown below and click the [OK]
button.

Internet Protocol Version 4 (TCP/IPvd) Properties *

General

‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(®) Use the following IP address:

IP address: 192,168 . 1 . 11
Subnet mask: 255 ,255.255. 0

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

preferred DNS server: l:l

Alternate DNS server:

[ validate settings upon exit Advanced...

Cancel

Now the IP address setting is completed.

Set 1024 or later for PORT NUMBER. When you change the setting of the
MM-400A or turn off the power supply, connect the MM-400A again.

EAIoATION (e

MODE ETHERNE

ID NUMBER

IP ADDRESS
SUBNET MASK 255
168].

DEFAULT GATEWAY 192].

PORT NUMBER

MAC ADDRESS 00-60-d5-03-00-00
MENU | | PREV

12. Data Communication
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(3) Communication Protocol (Single-Directional
Communication

When ONE WAY is selected for MODE in the COMMUNICATION (2) screen, data of
MEASUREMENT, WAVEFORM, CURR ALL CYCLE, FORCE ALL CYCLE, HISTORY,
HISTORY OUT OF LIM, and SCHEDULE set for ITEM is one-sidedly transmitted for
each measurement with the conditions set for INTERVAL and OUT OF LIMIT
OPERATION. (Refer to “8. (2) p. COMMUNICATION Screen.”)

Also, when the COMM key is touched on the COMMUNICATION (1) screen, data set for
ITEM is transmitted every time.

When the decimal point setting is changed from “.” (period) to “,” (comma), delimiter

«» “,”

between items is changed from “,” (comma) to “:” (colon).

Only for WAVEFORM, CURR ALL CYCLE, and FORCE ALL CYCLE, [EOT] is added at
an end of the data.

oawicaTion ) (e

I TEM MEASUREMENT |
INTERVAL
OUT OF LIMIT OPERATION OFF
WAVE DECIMATION 200 us
UNITS OFF
DECIMAL POINT RANGE . ]

MENU | NEXT | | | | oM
comnicaTione (e oy
MODE
1D NUMBER
SPEED

MENU | | PREV | | |

12. Data Communication
12-6




844-WSI-WELD - +1-216-475-5629
wwwWSIWELD.com

WELD
WsI SYSTEMS
INTEGRATORS, INC.

4943 Driscoll Road Warrensville Heights, OH 44146 USA

MM-400A

1) Measurement

® When setting items 6 to 10 are set on the VIEW screen

Item t?xi:r?:;Iye Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Item No. 01 2
6 Delimiter 1
7 Year 16 16to 77 2
8 Delimiter / 1
9 Month 01 01to 12 2
10 | Delimiter / 1
11 Day 01 01 to 31 2
12 | Delimiter A (Space) 1
13 | Hour 00 00 to 23 2
14 | Delimiter 1
15 | Minute 00 00 to 59 2
16 Delimiter 1
17 | Second 00 00 to 59 2
18 | Delimiter ; (Note) 1
19 | Measurement item code 1 g?et; iideliefer to the measurement code table 2
20 | Delimiter , | (Note) 1
21 | Judgment 1 %:;%%CW_ Refer to the judgment code table 1
22 | Delimiter , | (Note) 1
23 | MEAS 1 \F/{aeILeer;o the measurement code table (Measured 1107
24 | Unit1 Refer to the measurement code table (Unit). Oto4
25 | Delimiter , ‘ (Note) 1
26 | Measurement item code 2 Z?etr(; IZideI;efer to the measurement code table 2
27 | Delimiter , | (Note) 1
28 | Judgment 2 (GD/:_S/FE:;(%_C/I/- Refer to the judgment code table 1
29 | Delimiter , ‘ (Note) 1
30 | MEAS 2 5;{11;0 the measurement code table (Measured 1107
31 Unit 2 Refer to the measurement code table (Unit). Oto4
32 | Delimiter , | (Note) 1
33 | Measurement item code 3 | Refer to the measurement code table (Item code). | 2

12. Data Communication
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Item eri:r‘:lI;Iye Range Length
34 | Delimiter , (Note) 1
35 | Judgment 3 Refer to the judgment code table (Code). 1
36 | Delimiter , | (Note) 1
37 | MEAS 3 \l/?aeILeer;o the measurement code table (Measured 1107
38 | Unit3 Refer to the measurement code table (Unit). Oto4
39 | Delimiter , | (Note) 1
40 | Measurement item code 4 | Refer to the measurement code table. 2
41 | Delimiter , | (Note) 1
42 | Judgment 4 Refer to the judgment code table. 1
43 | Delimiter , | (Note) 1
44 | MEAS 4 \I/?;Leer;o the measurement code table (Measured 1107
45 | Unit4 Refer to the measurement code table (Unit). Oto4
46 | Delimiter , | (Note) 1
47 | Measurement item code 5 | Refer to the measurement code table (Item code). | 2
48 | Delimiter , | (Note) 1
49 | Judgment 5 Refer to the judgment code table (Code). 1
50 | Delimiter , | (Note) 1
51 MEAS 5 \I/?;L(z)fo the measurement code table (Measured 1107
52 | Unith Refer to the measurement code table (Unit). Oto4
53 | Delimiter , | (Note) 1
54 | Measurement item code 6 | Refer to the measurement code table (Item code). | 2
55 | Delimiter , | (Note) 1
56 | Judgment 6 Refer to the judgment code table (Code). 1
57 | Delimiter , | (Note) 1
58 | MEAS 6 \F/{aelile:)fo the measurement code table (Measured 1107
59 | Unit6 Refer to the measurement code table (Unit). Oto4
60 | Delimiter , | (Note) 1
61 | Measurement item code 7 | Refer to the measurement code table (Item code). | 2
62 | Delimiter , | (Note) 1
63 | Judgment 7 Refer to the judgment code table (Code). 1
64 | Delimiter , | (Note) 1
65 | MEAS 7 \I/?;Le;’)?o the measurement code table (Measured 1107
66 |Unit7 Refer to the measurement code table (Unit). Oto4
67 | Delimiter , | (Note) 1
68 | Measurement item code 8 | Refer to the measurement code table (Item code). | 2
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Item Display Range Length
example
69 | Delimiter , | (Note) 1
70 | Judgment 8 Refer to the judgment code table (Code). 1
71 | Delimiter , | (Note) 1
72 | MEAS 8 Refer to the measurement code table (Measured 1107
value).
73 | Unit8 Refer to the measurement code table (Unit). Oto4
74 | Delimiter , | (Note) 1
75 | Measurement item code 9 | Refer to the measurement code table (Item code). | 2
76 | Delimiter , | (Note) 1
77 | Judgment 9 Refer to the judgment code table (Code). 1
78 | Delimiter , | (Note) 1
79 | MEAS 9 Refer to the measurement code table (Measured 1107
value).
80 | Unit9 Refer to the measurement code table (Unit). Oto4
81 | Delimiter , | (Note) 1
82 |1\/I0easurement g code Refer to the measurement code table (Item code). | 2
83 | Delimiter , | (Note) 1
84 | Judgment 10 Refer to the judgment code table (Code). 1
85 | Delimiter , | (Note) 1
86 | MEAS 10 Refer to the measurement code table (Measured 1107
value).
87 | Unit10 Refer to the measurement code table (Unit). Oto4
88 | Delimiter , | (Note) 1
£ ENVELOPE#1 avgipm Refer to the waveform code table (ltem code). !
item code
90 | Delimiter , | (Note) 1
91 | ENVELOPE#1 . 1
SEGMENT#1 Judgment Refer to the judgment code table.
92 | Delimiter , | (Note) 1
93 | ENVELOPE#1 . 1
SEGMENT#2 Judgment Refer to the judgment code table.
94 | Delimiter , | (Note) 1
95 | ENVELOPE#1 . 1
SEGMENT#3 Judgment Refer to the judgment code table.
96 | Delimiter , | (Note) 1
4 .ENVELOPE#Z Waveform Refer to the waveform code table (Iltem code). !
item code
98 | Delimiter , | (Note) 1
99 | ENVELOPE#2 . 1
SEGMENT#1 Judgment Refer to the judgment code table.
100 | Delimiter , | (Note) 1

12. Data Communication
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Item Display Range Length
example

101 | ENVELOPE#2 . 1
SEGMENT#2 Judgment Refer to the judgment code table.

102 | Delimiter , (Note) 1

103 | ENVELOPE#2 . 1
SEGMENT#3 Judgment Refer to the judgment code table.

104 | Return code [CR] (0x0d) 1

105 | Feed code [LF] (0x0a) 1

between items is changed from ,

“

(comma) to “;” (semicolon).

® When setting items 6 to 10 are not set on the VIEW screen

(Note) When the decimal point setting is changed from “.” (period) to “,” (comma), delimiter

Item (?xiasrrr’\I:I):a Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Iltem No. 01 2
6 Delimiter 1
7 Year 16 16 to 77 2
8 Delimiter / 1
9 Month 01 01to 12 2
10 Delimiter / 1
11 Day 01 01 to 31 2
12 | Delimiter _ (Space) 1
13 Hour 00 00 to 23 2
14 Delimiter 1
15 Minute 00 00 to 59 2
16 Delimiter 1
17 Second 00 00 to 59 2
18 Delimiter , (Note) 1
19 Measurement item code 1 | Refer to the measurement code table. 2
20 | Delimiter , | (Note) 1
21 Judgment 1 Refer to the judgment code table. 1
22 | Delimiter , | (Note) 1
23 MEAS 1 \I?;Le;r)?o the measurement code table (Measured 1107
24 Unit 1 Refer to the measurement code table (Unit). Oto4
25 | Delimiter , | (Note) 1
26 Measurement item code 2 | Refer to the measurement code table. 2
27 | Delimiter , | (Note) 1

12. Data Communication
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Item .?;:&ISL Range Length
28 Judgment 2 Refer to the judgment code table. 1
29 | Delimiter , | (Note) 1
30 MEAS 2 \I/?;L(z)fo the measurement code table (Measured 1107
31 Unit 2 Refer to the measurement code table (Unit). Oto4
32 | Delimiter , | (Note) 1
33 Measurement item code 3 | Refer to the measurement code table. 2
34 | Delimiter , | (Note) 1
35 Judgment 3 Refer to the judgment code table. 1
36 | Delimiter , | (Note) 1
37 MEAS 3 \F/{aeILeer;o the measurement code table (Measured 1107
38 Unit 3 Refer to the measurement code table (Unit). Oto4
39 Delimiter , ‘ (Note) 1
40 Measurement item code 4 | Refer to the measurement code table. 2
41 | Delimiter , | (Note) 1
42 Judgment 4 Refer to the judgment code table. 1
43 Delimiter , ‘ (Note) 1
44 MEAS 4 5;{%;0 the measurement code table (Measured 1107
45 | Unit4 Refer to the measurement code table (Unit). Oto4
46 | Delimiter , | (Note) 1
47 Measurement item code 5 | Refer to the measurement code table. 2
48 Delimiter , ‘ (Note) 1
49 Judgment 5 Refer to the judgment code table. 1
50 | Delimiter , | (Note) 1
51 MEAS 5 \l/?ae;tg;o the measurement code table (Measured 1107
52 Unit 5 Refer to the measurement code table (Unit). Oto4
53 | Delimiter , | (Note) 1
o ESXEESGPEm WENEIC Refer to the waveform code table (Item code). !
55 | Delimiter , | (Note) 1
2 ggéfﬂ;?ﬁriﬁzudgment Refer to the judgment code table. !
57 | Delimiter , | (Note) 1
58 ggéfﬂlé?\ll?righudgment Refer to the judgment code table. !
59 Delimiter , ‘ (Note) 1
60 ggéfﬂéol\ll?ri?mdgment Refer to the judgment code table. !
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Item Display Range Length
example
61 Delimiter , (Note) 1
62 E NVELOPE#2 Waveform Refer to the waveform code table (ltem code). d
item code
63 | Delimiter , | (Note) 1
64 ENVELOPE#2 1

SEGMENT#1 Judgment Refer to the judgment code table.

65 | Delimiter , | (Note) 1

66 | ENVELOPE#2 . 1
SEGMENT#2 Judgment Refer to the judgment code table.

67 | Delimiter , | (Note) 1

68 | ENVELOPE#2 . 1
SEGMENT#3 Judgment Refer to the judgment code table.

69 Return code [CR] (0x0d) 1

70 Feed code [LF] (Ox0a) 1

“ “»

(Note) When the decimal point setting is changed from “.” (period) to “,” (comma), delimiter

“n “,n

between items is changed from “,” (comma) to “;” (semicolon).
Communication example

® Measurement data (items 6 to 10 are set, without unit, decimal point is period) of ID
NO.01 and SCH.#1 is transmitted from the MIM-400A.

“MM-400A — Host computer”
101001S01:17/12/31_23:59:59,02,G,01.00,00,G,01.10,05,G,02.0,03,G,02.2,09,0300.0,06,06
0,07,G,080.00,08,G,100.00,16,G,+01.000,18,G,00020.00,0,G,G,-,1,G,G,-[CR][LF]

“ »

(Note) A space falls into

® Measurement data (items 6 to 10 are not set, with unit, decimal pointis comma) of ID
NO.03 and SCH.#2 is transmitted from the MM-400A.

“MM-400A — Host computer”

103002S01:17/01/01_01:02:03;02;G;01,00kA;00;G;01,10kA;05;G;02,0V;03;G;02,2V;08;L;00

01,0mOhm;0;G;U;L;1;G;U;L[CR][LF]

“ »

(Note) A space falls into “_".

12. Data Communication
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2) Waveform
® When setting items 6 to 10 are set on the VIEW screen
Data is transmitted in the order of i), ii) and iii).

i) Measurement data part

Item elii:gl:?; Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Item No. 02 2
6 Delimiter , 1
7 Number of waveforms 000001 000001 to 250000 6
8 Delimiter : 1
1) Measurement - @ No.7 “Year” to No.103 “ENVELOPE#2 SEGMENT#3 Judgment”
105 | Return code [CR] (0x0d) 1
106 | Feed code [LF] (0x0a) 1

ii) Item code part

Item el::(iaszlsza Range Length
1 Waveform item code 1 Refer to the waveform code table (Item code). Oto1
2 | Delimiter , | Oto1
3 Waveform item code 2 | Refer to the waveform code table (Item code). Oto1
4 | Delimiter , | Oto1
5 Waveform item code 3 | Refer to the waveform code table (Item code). Oto1
6 | Delimiter , | Oto1
7 Waveform item code 4 | Refer to the waveform code table (Item code). Oto1
8 Return code [CR] (0x0d) 1
9 Feed code [LF] (Ox0a) 1

(Note) Omitted when ITEM is not set.
iii) Waveform data part
Item Display Range Length
example

1 TIME 00000.00 | 00000.00 to 10000.00 8
2 Unit of TIME ms 2
3 Delimiter , 1
4 MEAS 1 Refer to the waveform code table (Measured value). | 0 to 7
5 Unit 1 Refer to the waveform code table (Unit). Oto4
6 Delimiter , Oto1
7 MEAS 2 Refer to the waveform code table (Measured value). | 0 to 7

12. Data Communication
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Item Display Range Length
example

8 Unit 2 Refer to the waveform code table (Unit). Oto4
9 | Delimiter , | Oto 1
10 | MEAS 3 Refer to the waveform code table (Measured value). | 0 to 7
11 | Unit3 Refer to the waveform code table (Unit). Oto4
12 | Delimiter , | Oto1
13 | MEAS 4 Refer to the waveform code table (Measured value). | 0 to 7
14 | Unit4 Refer to the waveform code table (Unit). Oto4
15 | Return code [CR] (0x0d) 1
16 | Feed code [LF] (0x0a) 1
1 to 16 are output by the number of waveform data.
17 | End of transmission [EOT] ‘ (0x04) 1

® When setting items 6 to 10 are not set on the VIEW screen

Data is transmitted in the order of i), ii) and iii).

i) Measurement data part

Item el:))(i:rrr’\I:I); Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Item No. 02 2
6 Delimiter 1
1) Measurement - @ No.7 “Year” to No.68 “ENVELOPE#2 SEGMENT#3 Judgment”
69 Return code [CR] (0x0d) 1
70 Feed code [LF] (Ox0a) 1

ii) ltem code part and iii) Waveform data part are the same as ©.

Communication example

® Measurement, item and waveform data (6 to 10 items are set, without unit,decimal point is
period, waveform output: current, voltage, power, and resistance) of ID NO.01 and SCH.#1
is transmitted from the MIM-400A.
“MM-400A — Host computer”
101001S01:17/12/31_23:59:59,02,G,01.00,00,
G,01.10,05,G,02.0,03,G,02.2,09,0300.0,06,
060,07,G,080.00,08,G,100.00,16,G,+01.000,
18,G,00020.00,0,G,G,-,1,G,G,-[CR][LF]
0,1,2,3[CR][LF]

i) Measurement data part

ii) ltem data part

12. Data Communication
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00000.00,00.00,00.0,000.00,000.00[CR][LF]
00000.02,00.20,00.2,000.04,001.00[CR][LF]

iii) Waveform data part

00010.00,00.20,02.2,010.04,001.00[CR][LF][EOT]

® Measurement data (6 to 10 items are not set, with unit, decimal point is comma,
wavefiorm output: current, voltage, and resistance) of ID NO.03 and SCH.#2 is transmitted
from the MM-400A.

“MM-400A — Host computer”

103002S01:09/09 03:04:05;02;G;01,00kA;
00;G;01,10kA;05;G;02,0V;03;G;02,2V;08;L; i) Measurement data part
001,00mOhm;0;G;U;L;1;G;U;L[CR][LF]

0;1;3[CRI][LF] i) Item data part

00000,00;00,00kA;00,0V;000,00mOhm [CR][LF]
00000,02;00,20kA;00.2V;001,00mOhm [CR][LF]

iii) Waveform data part

00010,00,01,20kA;02,2V;002,00mOhm [CRI[LFJEOT]

“« »

(Note) A space falls into

12. Data Communication
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3) Current all cycle
® When setting items 6 to 10 are set on the VIEW screen
Data is transmitted in the order of i) and ii).

i) Measurement data part

Item g:;lsli Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Item No. 03 2
6 Delimiter 1
1) Measurement -[1 No.7 “Year” to No.103 "ENVELOPE#2 SEGMENT#3 Judgment"
104 | Return code [CR] (0x0d) 1
105 | Feed code [LF] (Ox0a) 1
ii) All cycle data part
Item eriasr?II:Iye Range Length
1 TIME 0000.0 0000.0 to 2000.0 (0.§-CYC increment) | 6
0000 0000 to 5000 (1-ms increment) 4
2 Unit of TIME pre 3
ms 2
3 Delimiter , 1
4 Measurement range . *:'Withi.n measurement range 1
_ _: Outside of measurement range
5) Delimiter , 1
0.000 0.000 to 9.999
6 CURRENT 00.00 00.00 to 99.99 5
000.0 000.0 to 999.9
7 Unit of CURRENT kA 2
Delimiter )
o vomee  [g0 [oxes ;
10 Unit of VOLTAGE \% 1
11 Delimiter , Oto1
12 ANGLE 000 000 to 180 0to3
13 Unit of ANGLE deg Oto3
14 Return code [CR] (0x0d) 1
15 Feed code [LF] (Ox0a) 1
1 to 15 are output by the number of all cycle data. ANGLE is not occasionally output. In that
case, 11 Delimiter, 12 ANGLE and 13 Unit of ANGLE are not output.
16 End of transmission [EOT] (0x04) 1

12. Data Communication
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® When setting items 6 to 10 are not set on the VIEW screen
Data is transmitted in the order of i) and ii).

i) Measurement data part

Item (?xiasr‘:\I;I{a Range Length

1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Item No. 03 2
6 Delimiter 1
1) Measurement - @ No.7 “Year” to No.68 "ENVELOPE#2 SEGMENT#3"

69 Return code [CR] (0x0d) 1
70 Feed code [LF] (Ox0a) 1

ii) All cycle data part is the same as @.

12. Data Communication
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4) Force all cycle

® When setting items 6 to 10 are set on the VIEW screen

Data is transmitted in the order of i) and ii).

i) Measurement data part

Item Display Range Length
example
1 Start code ! 1
2 ID NO. 01 01to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Iltem No. 04 2
6 Delimiter 1
1) Measurement - © No.7 “Year” to No.103 “ENVELOPE#2 SEGMENT#3 Judgment"
104 Return code [CR] (0x0d) 1
105 Feed code [LF] (Ox0a) 1
ii) All cycle data part
Item Display Range Length
example
1 TIME 00000 00000 to 10000 5
2 Unit of TIME ms
Delimiter d
4 Measurement range | * *: Within measurement range 1
of FORCE _ _: Outside of measurement range
5 Delimiter , 1
00.00 00.00 to 99.99
6 FORCE 000.0 000.0 to 999.9 5
00000 00000 to 09999
N 1
7 Unit of FORCE kgf 3
Ibf 3
8 Delimiter , 1
9 Measurement range | * *: Within measurement range 1
of EXTERNAL _ _: Outside of measurement range
10 Delimiter , 1
+0.000 -9.999 to +9.999
+00.00 -99.99 to +99.99
N SSWERNAL +000.0 -999.9 to +999.9 6
+00000 -09999 to +09999

12. Data Communication
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Item Display Range Length
example
0
V 1
N 1
kgf 3
. Ibf &
12 Unit of EXTERNAL degC 4
degF 4
Mpa 3
bar 3
psi 3
13 Return code [CR] (0x0d) 1
14 Feed code [LF] (0x0a) 1
1 to 14 are output by the number of all cycle data.
15 End of transmission [EOT] (0x04) 1
® When setting items 6 to 10 are not set on the VIEW screen
Data is transmitted in the order of i) and ii).
i) Measurement data part
Item Display Range Length
example
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Item No. 04 2
6 Delimiter 1
1) Measurement - @ No.7 “Year” to No.68 “ENVELOPE#2 SEGMENT#3 Judgment"
69 Return code [CR] (0x0d) 1
70 Feed code [LF] (Ox0a) 1

ii) All cycle data part is the same as @.

Communication example

® Measurement (6 to 10 items are set, with unit,decimal point is period) of ID NO.01 and
SCH.#1 and current all cycle data (start 3 CYC) are transmitted from the MIM-400A.

“MM-400A — Host computer”
101001S03:01/17_04:24:31,02,G,01.20kA, 00,
G,01.76kA,05,G,00.0V,03,G,00.0V,09,G,
0008.0CYC,19,G,0812N,34,-,0,34,-,0,34 -,
0,34,-,0,0,G,G,-,1,G,G,-[CR] [LF]

12. Data Communication

i) Measurement data part
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0000.5CYC, ,01.42kA,00.0V,180deg[CRI[LF] 3\
0001.0CYC, ,01.47kA,00.0V,180deg[CRI[LF]
0001.5CYC, ,01.47kA,00.0V,180deg[CRI[LF]
0002.0CYC, ,01.46kA,00.0V,180deg[CR][LF]
0002.5CYC, ,01.42kA,00.0V,180deg[CRI[LF]
0003.0CYC,*,01.45kA,00.0V,180deg[CR][LF]
0003.5CYC,*,01.46kA,00.0V,180deg[CRI[LF]
0004.0CYC,*,01.49kA,00.0V,180deg[CR][LF]

> ii) Current all cycle dayapart

6008.0CYC,*,01 .48KkA,00.0V,180deg[CR][LF][EOT] Y,

® Measurement of ID NO.03 and SCH.#2 and force all cycle data (start 0 CYC) is
transmitted from the MM-400A.

“MM-400A — Host computer”

103002S01:17/09/09_03:04:05,02,G,00.00KA,

00,G,01 .76|(A,05,G,00.0V,03,G,00.0V,09,G, i) Measurement data part
0008.0CYC,19,G,0812N,34,-,0,34,-,0,34,-,
0,34,-,0,0,G,G,-,1,G,G,-[CR][LF]
00010ms,*,0812N,-0056[CR][LF] h
00020ms,*,0812N,+0077[CR][LF]
00030ms,*,0812N,-0028[CR][LF]

00040ms,”,0811N,-0061[CRI[LF] > ii) Current all cycle dayapart

00170ms,*,0812N,-0012[CR][LF][EOT]

“ »

(Note) A space falls into

12. Data Communication
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5) Measured value history

® When setting items 6 to 10 are set on the VIEW screen

Item eD)(i:r?1ISIye Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Iltem No. 06 2
6 Delimiter 1
1) Measurement - @ No.7 “Year” to No.103 "ENVELOPE#2 SEGMENT#3 Judgment"
104 Return code [CR] (0x0d) 1
105 Feed code [LF] (0x0a) 1
Data transmission of 1 to 105 is repeated by the number of measurement histories (including
the judgment error).
® When setting items 6 to 10 are not set on the VIEW screen
Item g:ﬁ;ﬁe Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Item No. 06 2
6 Delimiter 1
1) Measurement - @ No.7 “Year” to No.68 "ENVELOPE#2 SEGMENT#3 Judgment"
69 Return code [CR] (0x0d) 1
70 Feed code [LF] (Ox0a) 1

Data transmission of 1 to 70 is repeated by the number of measurement histories (including
the judgment error).

12. Data Communication
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6) Error history

® When setting items 6 to 10 are set on the VIEW screen

Item eri:rFr,lISIye Range Length

1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Iltem No. 07 2
6 Delimiter 1
1) Measurement - © No.7 “Year” to No.103 "ENVELOPE#2 SEGMENT#3 Jugdgment"

104 Return code [CR] (0x0d) 1
105 Feed code [LF] (0x0a) 1

Data transmission of 1 to 105 is repeated by the number of error histories. If there is no error
history, data transmission is not performed.

® When setting items 6 to 10 are not set on the VIEW screen

Item :xiasral:l{e Range Length

1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Item No. 07 2
6 Delimiter 1
1) Measurement - @ No.7 “Year” to No.68 "ENVELOPE#2 SEGMENT#3 Judgment"

69 Return code [CR] (0x0d) 1
70 Feed code [LF] (Ox0a) 1

Data transmission of 1 to 70 is repeated by the number of error histories. If there is no error
history, data transmission is not performed.

Communication example

® Measurement history data of ID NO.01 and SCH.#1 is transmitted from the MM-400A.

“MM-400A — Host computer”
101001S07:17/01/17_06:10:16,02,L,01.46kA,00,L,01.78kA,05,
One data

G,00.0V,03,G,00.0V,09,G,0008.0CYC,19,G,0810N,34,-,0,34,
-,0,34,-,0,34,-,0,0,G,G,L,1,G,G,L[CR][LF]
101001S07:17/01/17_06:10:09,02,L,01.46kA,00,L,01.79kA,05,
G,00.0V,03,G,00.0V,09,G,0008.0CYC,19,G,0810N,34,-,0,34
,-0,34,-,0,34,-,0,0,G,G,L,1,G,G,L[CR][LF]
101001S06:17/01/17_04:24:31,02,G,00.00kA,00,G,01.76kA,05,
G,00.0V,03,G,00.0V,09,G,0008.0CYC,19,G,0812N,34,-,0,34,
-,0,34,-,0,34,-,0,0,G,G,G,1,G,G,G[CR][LF]
101001S06:17/01/17_04:24:00,02,G,01.45kA,00,G,01.76kA,05,
G,00.0V,03,G,00.0Vv,09,G,0008.0CYC,19,G,0815N,34,-,0,34,
-,0,34,-,0,34,-,0,0,G,G,G,1,G,G,G[CR][LF]

12. Data Communication
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101001S06:17/01/17_03:55:52,02,G,01.40kA,00,G,01.70kA,05,
G,00.0V,03,G,00.0V,09,G,0008.0CYC,19,G,0811N,34,-,0,34
,-,0,34,-,0,34,-,0,0,G,G,G,1,G,G,G[CR][LF]

@ Error history data of ID NO.0O1 is transmitted from the MM-400A.

“MM-400A — Host computer”
101001S07:17/01/17_06:10:16,02,L,01.46kA,00,L,01.78kA,05,
G,00.0V,03,G,00.0V,09,G,0008.0CYC,19,G,0810N,34,-,0,34, } One data
-,0,34,-,0,34,-,0,0,G,G,L,1,G,G,L[CR][LF]
101001S07:17/01/17_06:10:09,02,L,01.46kA,00,L,01.79kA,05,
G,00.0V,03,G,00.0V,09,G,0008.0CYC,19,G,0810N,34,-,0,34,
-,0,34,-,0,34,-,0,0,G,G,L,1,G,G,L[CR][LF]

“ »

(Note) A space falls into

12. Data Communication
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7) Schedule

Regardless of standard specification (no displacement/force), specification with
displacment/force function, and seam specification, data is transmitted in order
of a) b) c)... as follows.

For data contents, refer to data contents of each item number.

a) Item No. 11 VIEW

b) Item No. 12 BASIC SETUP (common to all schedules), BASIC SETUP
(schedules 1 to 127)

c) Item No. 13 EXTEND SETUP (common to all schedules), EXTEND SETUP
(schedules 1 to 127)

d) ltem No. 14 SYSTEM SETUP

e) Item No. 15 SEAM SETUP (common to all schedules), SEAM SETUP
(schedules 1 to 127)

f) Item No. 16 COMPARATOR (schedules 1 to 127)

g) Item No. 17 ENVELOPE (common to all schedules), ENVELOPE (schedules
1to 20)

h) Item No. 18 EXT INPUT/OUTPUT
i) tem No. 21 PRINT

j) Item No. 22 COMMUNICATION

k) ltem No. 23 USB

I) Item No. 24 INTERNAL MEMORY

Communication example

101000S11:0,02,00,05,03,09,34,34,34,34,34,0,1,2,3,1,1,0,0[CR][LF] } a)
101000S12:90,0,0,0,0[CRI[LF] N
101001S12:ay001,0,1,050,0,0,000000ms,002000ms,0,00,0.000kA,00001
ms,80%,0005ms,00.0s,05.0%[CRI[LF] L )
101127S12:ay127,0,0,050,2,1,0000.0CYC,0300.0CYC,0,00,00.00kA,000.
5CYC,80%,01.0CYC,00.0s,05.0%[CR][LF] J
101000S13:0,0,0,0,0,0,01.0um, 1,0,2,2,1000,1.000mV/V,09806N,0,0,10.0 h
%,0,0,09999,0,0,10.0%,0[CRI[LF]

101001S13:+00.000mm,+00.000mm, +00.000mm,00000ms,0000ms,0000
ms,0000ms,00000N,00000N,00000N,0000ms...[CR][LF] S )
101127513:+00.000mm, +00.000mm, +00.000mm,00000ms,0000ms, 0000
ms,0000ms,00000N,00000N,00000N,0000ms...[CR][LF] )
101000S14:0,4,000000,000000,07,0,2,227.0mV/kA,0[CRI[LF] } d)

12. Data Communication
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101000S15:0,0,2,2,1,90,90,0,05.0%[CR][LF] R

101001S15:ay001,000.0CYC,0.5CYC,00.5CYC,00000.0CYC,18000.0CYC,
00000.0CYC,18000.0CYC,00000.0CYC,18000.0CYC,99.99KA...[CR][LF]

101127S15:ay127,000.0CYC,0.5CYC,00.5CYC,00000.0CYC,18000.0CYC,
00000.0CYC,18000.0CYC,00000.0CYC,18000.0CYC...[CR][LF]

J U

101001S16:009.999kA,000.000kA,009.999kA,000.000kA,0009.99V,0000.0
0V,0009.99V,0000.00V,0030000ms, ...[CR][LF]

|01 127516:0099.99kA,0000.00kA,0099.99kA,0000.00kA,00099.9V,00000.
0V,00099.9V,00000.0V,03000.0CYC, ...[CR][LF]

J \

101000S17:1,3[CR][LF]
101001S17:+000.000kA, +000.000kA, +000.000kA,+0000.00V,+0000.00V, +
0000.00V,+000.000kA,+000.000KA, ...[CR][LF]

Y
=

101020S17:+0000.00kA,+0000.00kA,+0000.00kA,+0000.00kA,+0000.00kA
,+0000.00kA,+0000.00kA,+0000.00KA, ...[CR][LF]

101000S18:0,1,2,3,4,8,0,1,00,62,62,01,62,62, ...[CR][LF]
101000S21:0,0001,0[CR][LF]

101000S22:7,0001,0,3,0,0,2,0,01,0,192 168 001 010,255 255 255 000,192
168 001 100,1024[CR][LF]

101000S23:9,0001,0,2,0,0[CRI[LF]

L e

101000S24:0,0001,0,3[CRI[LF]

12. Data Communication
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(4) Communication Protocol (Bi-Directional
Communication

When TWO WAY is selected for MODE in the COMMUNICATION (2) screen, data is
read or written according to the call from the host computer side. However, data can be
read or written in unit of screen and cannot be done in unit of item.

Readable data

1) MEASUREMENT to 6) ERROR HISTORY of (3) Communication Protocol
(Single-Directional Communication)

1) BASIC SETUP to 12) ENVELOPE of (4) Communication Protocol (Bi-Directional
Communication)

Writable data

1) BASIC SETUP to 11) INTERNAL MEMORY of (4) Communication Protocol
(Bi-Directional Communication)

In data writing, a newly set data is returned from the MM-400A for check. When a
wrong data is written, currently set value is returned for check. (When a part of
telegraphic message is wrong, normal data is converted and sent back, and the wrong
data returnes the setting value.) Just like the single-directional communication, when the

decimal point setting is changed from “.” (period) to “,” (comma), delimiter between items

«» “,”

is changed from “,” (comma) to “;” (semicolon).

e Reading request data

Item Display Range Length
Start code # 1
ID NO. 01 01 to 31 2
3 | Read code R R: read 1
000: (measurement data in the last
MEASUREMENT, WAVEFORM, CURR
ALL CYCLE, FORCE ALL CYCLE,
4 | SCH.# 001 HISTORY, and HISTORY OUT OF LIM. | 3
Setting data of common to all schedules)
001 to 127: (schedule data of each
schedule)

5 | Screen code S 1
6 |item No. 01 01 to 24 (Refer to the Item number data 2
table.)

All contents * 1
Return code [CR] (0x0d) 1
Feed code [LF] (0x0a) 1

12. Data Communication
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e Writing request and output data
1) BASIC SETUP [ltem No. 12]

@ Writing request data for each schedule 001 to 127

Item Display Range Length
1 | Start code # 1
2 | ID NO. 01 01 to 31 2
3 | Write code W 1
4 | SCH.# 001 001 to 127 3
5 | Screen code S 1
6 | Item No. 12 2
7 | Delimiter 1
8 | SCHEDULE NAME | ABCDE AtoZ,0t09 5
9 | Delimiter , 1
10 | TRIGGER 0 0: CURRENT 1:AUTO 2: FORCE 1
3: EXTERNAL 4: REAL
5: DISPLACEMENT(EXT) 6: FORCE(EXT)
7: EXTERNAL(EXT)
11 | Delimiter , 1
12 | TIME 0 0: CYC-AC 1:ms-DC 2: CYC***Hz-AC 1
3: CYC-DC 4: ms-AC 5: SHORT ms-DC
6: LONG CYC-AC
13 | Delimiter , 1
14 | FREQUENCY 050 030 to 250 3
030:M050 031:M053 032:M056 033:M059
034:M063 035:M067 036:M071 037:M077
038:M083 039:M091 040:M100 041:M111
042:M125 043:M143 044:M167 045:M200
046:M250 047:M294 048:M417 049:M500
050 to 250:050 to 250Hz
15 | Delimiter , 1
16 | CURRENT RANGE |0 1x sensitivity coll 1
0: 2.000kA 1: 6.00kA 2: 20.00kA
3: 60.0kA 4:200.0kA
10x sensitivity coil
0: 0.200kA 1: 0.60kA 2: 2.000kA
3: 6.00kA 4:20.00kA
17 | Delimiter , 1
18 | VOLTAGE RANGE |0 0: 6.00V 1:20.0V 1
19 | Delimiter , 1

12. Data Communication
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Item Display Range Length
20 | START TIME 0000.0CYC | 0000.0 to 0300.0CYC (TIME CYC-AC,in0.5 |9
CYC steps)
0000.0 to 2000.0CYC (TIME CYC***Hz-AC, in
0.5 CYC steps)
0000.0 to 0120.0CYC (TIME CYC-DC, in 0.5
CYC steps)
0000.0 to 0600.0CYC (TIME LONG CYC-AC,
in 0.5 CYC steps)
000000 to 002000ms (TIME ms-DC)
000000 to 005000ms (TIME ms-AC)
000.00 to 300.00ms (TIME SHORT ms-DC)
21 | Delimiter , 1
22 | END TIME 0000.0CYC | 0000.0 to 0300.0CYC (TIME CYC-AC,in0.5 |9
CYC steps)
0000.0 to 2000.0CYC (TIME CYC***Hz-AC, in
0.5 CYC steps)
0000.0 to 0120.0CYC (TIME CYC-DC, in 0.5
CYC steps)
0000.0 to 0600.0CYC (TIME LONG CYC-AC,
in 0.5 CYC steps)
000000 to 002000ms (TIME ms-DC)
000000 to 005000ms (TIME ms-AC )
000.00 to 300.00ms (TIME SHORT ms-DC)
23 | Delimiter , 1
24 | PULSE MODE 0 0: SET PULSE 1
1: ALL PULSE(SET)
2: ALL PULSE(NO SET)
3: NO COOL
25 | Delimiter , 1
26 | PULSE NO. 00 00 to 20 2
27 | Delimiter ) 1
28 | PULSE 2 TRIG 00.00kA 0.000 to 9.999kA (CURRENT RANGE 0.200, | 7
LEVEL 2.000kA)
00.00 to 99.99kA (CURRENT RANGE
0.60,6.00,20.00kA)
000.0 to 999.9kA (CURRENT RANGE 60.0,
200.0kA)
29 | Delimiter , 1
30 | COOL TIME 000.5CYC | 000.5to 100.0CYC (in 0.5 CYC steps)
00001 to 02000ms__
31 | Delimiter , 1
32 | FALL LEVEL 10% 10 to 90% 3
33 | Delimiter , 1
34 | MEASUREMENT 00.5CYC 00.5 to 50.0CYC (in 0.5 CYC steps) 7
MIN TIME 0001 to 1000ms_
35 | Delimiter , 1
36 | MEAS INHIBIT 00.0s 00.0 to 10.0s 5
TIME
37 | Delimiter , 1

12. Data Communication
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Item Display Range Length
38 | END LEVEL 01.5% 01.5t0 15.0% 5
39 | Return code [CR] (0x0d) 1
40 | Feed code [LF] (0x0a) 1
A space falls into “_” for digit matching.
® Output data for each schedule 001 to 127
Item Display Range Length
1 | Start code ! 1
2 | ID NO. 01 01 to 31 2
3 |SCH.# 001 001 to 127 3
4 | Screen code S 1
5 | Item No. 12 2
6 | Delimiter : 1
8 “SCHEDULE NAME” to 38 “END LEVEL” in BASIC SETUP ® Writing request data for
schedule
38 | Return code [CR] (0x0d) 1
39 | Feed code [LF] (Ox0a) 1
® Writing request data common to all schedules (SCH.#000)
Item Display Range Length
1 | Start code # 1
2 | ID NO. 01 01 to 31 2
3 | Write code w 1
4 | SCH.# 000 000 3
5 | Screen code S 1
6 | Item No. 12 2
7 | Delimiter 1
8 | CURRENT 01 01to 99 2
TRIGGER LEVEL
9 | Delimiter , 1
10 | Toroidal coil 0 0: 1 TIME 1
1: 10 TIMES
11 | Delimiter , 1
12 | CALCULATION 0 0: ORIGINAL 1
1: 1SO17657
13 | Delimiter , 1
14 | CURRENT 0 0: TOROIDAL COIL 1
SENSOR 1: SHUNT RESISTOR
15 | Delimiter , 1
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Item Display Range Length
16 | SHUNT RESISTOR |0 0: 50mV/0.5kA 1
1: 50mV/1kA
2: 100mV/0.5kA
3: 100mV/1kA
17 | Return code [CR] (0x0d) 1
18 | Feed code [LF] (Ox0a) 1
@ QOutput data common to all schedules (SCH.#000)
Item Display Range Length
1 | Start code ! 1
2 | ID NO. 01 01 to 31 2
3 | SCH# 000 000 3
4 | Screen code S 1
5 | Item No. 12 2
6 | Delimiter : 1
8 “CURRENT TRIGGER LEVEL” to 16 “SHUNT RESISTOR” in BASIC SETUP ® Writing
request data for schedule
16 | Return code [CR] (0x0d) 1
17 | Feed code [LF] (Ox0a) 1

Communication example

® Reads the seting data of ID NO.01 and SCH.#2.

“Host computer — MM-400A”
#01R002S12*[CR][LF]
“MM-400A — Host computer”

101001S12:ABCDE,0,0,050,0,0,0000.0CYC,0000.0CYC,0,00,00.00kA,000.5CYC,10%,00.5

CYC,00.0s,01.5%[CRI[LF]

© Writes the setting data in ID NO.01 and SCH.#1.

“Host computer — MM-400A”

#01W001S12:ABCDE,0,0,050,0,0,0000.0CYC,0000.0CYC,0,00,00.00kA,000.5CYC,10%),00.

5CYC,00.0s,01.5%[CRI[LF]

“MM-400A — Host computer” (Written data is sent as it is for check.)
101001S12:ABCDE,0,0,050,0,0,0000.0CYC,0000.0CYC,0,00,00.00kA,000.5CYC,10%,00.5

CYC,00.0s,01.5%[CRI[LF]

® Reads the seting data of ID NO.01 and part common to schedules.

“Host computer — MM-400A”
#01R000S12*[CR][LF]
“MM-400A — Host computer”
101000S12:99,0,0,0,0[CR][LF]

@ Changes the current trigger level of ID NO.01 and part common to schedules t0*90.”

“Host computer — MM-400A”
#01W000S12:90,0,0,0,0[CR][LF]

“MM-400A — Host computer” (Written data is sent as it is for check.)

101000S12:90,0,0,0,0[CR][LF]
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2) EXTEND SETUP [ltem No. 13]
@ Writing request data for each schedule 001 to 127

Item Display Range Length
1 Start code # 1
2 ID NO. 01 01 to 31 2
3 Write code W 1
4 SCH.# 001 001 to 127 3
5 Screen code S 1
6 Iltem No. 13 2
7 Delimiter 1
DISPLACEMENT
8 LEVEL OUTPUT 1 +00.000mm | -30.000 to +30.000mm___ 11
-300.00 to +300.00mm___ *
-3.0000 to +3.0000inch
-30.000 to +30.000inch
9 Delimiter , 1
10 | LEVEL OUTPUT 2 +00.000mm | -30.000 to +30.000mm___ 11
-300.00 to +300.00mm___ *
-3.0000 to +3.0000inch
-30.000 to +30.000inch
11 | Delimiter , 1
12 | LEVEL OUTPUT 3 +00.000mm | -30.000 to +30.000mm___ 11
-300.00 to +300.00mm___ *
-3.0000 to +3.0000inch
-30.000 to +30.000inch
13 | Delimiter , 1
14 | FINAL DELAY TIME 00000ms 00000 to 10000ms 7
15 | Delimiter , 1
16 | PULSE DELAY TIME 1 0000ms 0000 to 1000ms 6
17 | Delimiter , 1
18 | PULSE DELAY TIME 2 0000ms 0000 to 1000ms 6
19 | Delimiter , 1
20 | RESET DELAY TIME 0000ms 0000 to 1000ms 6
21 | Delimiter , 1
FORCE
22 | LEVEL OUTPUT 1 000O0ON__ | 00000 to 09999N 8
000.0 t0 999.9N___ *
00.00 t0 99.99N___
00000 to 09999kgf
000.0 to 999.9kgf
00.00 to 99.99kgf
00000 to 09999Ibf
000.0 to 999.91bf
00.00 to 99.99Ibf
23 | Delimiter , 1

12. Data Communication
12-31




=

WELD
SYSTEMS
INTEGRATORS, INC.

844-WSI-WELD - +1-216-475-5629

4943 Driscoll Road

Warrensville Heights, OH 44146 USA

wwwWSIWELD.com

MM-400A

Item Display Range Length

24 | LEVEL OUTPUT 2 0000ON 00000 to 09999N___ 8

000.0 to 999.9N__ *

00.00 to 99.99N__

00000 to 09999kgf

000.0 to 999.9kgf

00.00 to 99.99kgf

00000 to 09999Ibf

000.0 to 999.91bf

00.00 to 99.99Ibf
25 | Delimiter ,
26 | LEVEL OUTPUT 3 00000N 00000 to 09999N___ 8

000.0 to 999.9N__ *

00.00 t0 99.99N__

00000 to 09999kgf

000.0 to 999.9kgf

00.00 to 99.99kgf

00000 to 09999Ibf

000.0 to 999.9Ibf

00.00 to 99.99Ibf
27 | Delimiter : 1
28 | DELAY TIME 0000ms 0000 to 1000ms 6
29 | Delimiter , 1
30 | TIME BEGIN 1 00000ms 00000 to 10000ms (in 10 ms steps) 7
31 | Delimiter : 1
32 | TIME END 1 00000ms 00000 to 10000ms (in 10 ms steps) 7
33 | Delimiter ] 1
34 | TIME BEGIN 2 00000ms 00000 to 10000ms (in 10 ms steps) 7
35 | Delimiter , 1
36 | TIME END 2 00000ms 00000 to 10000ms (in 10 ms steps) 7
37 | Delimiter , 1
38 | RISE LEVEL 10% 10 to 90% 3
39 | Delimiter , 1
40 | FALL LEVEL 10% 10 to 90% 3
41 | Delimiter , 1
EXTERNAL
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Item Display Range Length
42 | LEVEL OUTPUT 1 00000____ | 00000 to 09999 9
00000V___ | 000.0 to 999.9 *
00000ON___ | 00.00 to 99.99
00000kfg_ | 0.000 to 9.999
00000Ibf_ Unit (Range is the same as above.)
00000degC | __ (No unit)
00000degF |V____
00000Mpa_ | N___
00000bar_ | kgf_
00000psi_ | Ibf_
degC
degF
Mpa_
bar_
psi_
43 | Delimiter , 1
44 | LEVEL OUTPUT 2 00000____ | 00000 to 09999 9
00000V___ | 000.0 to 999.9 *
0000ON___ | 00.00 to 99.99
00000kfg_ | 0.000 to 9.999
00000Ibf_ Unit (Range is the same as above.)
00000degC | (No unit)
00000degF |V__
00000Mpa_ | N____
00000bar_ | kgf_
00000psi_ | Ibf_
degC
degF
Mpa_
bar_
psi_
45 | Delimiter : 1
46 | LEVEL OUTPUT 3 00000____ | 00000 to 09999 9
00000V___ | 000.0 to 999.9
00000ON___ | 00.00 to 99.99
00000kfg_ | 0.000 to 9.999
00000Ibf_ Unit (Range is the same as above.)
00000degC | __ (No unit)
00000degF |V____
00000Mpa_ | N___
00000bar_ | kgf_
00000psi_ | Ibf_
degC
degF
Mpa_
bar_
psi_
47 | Delimiter , 1
48 | DELAY TIME 0000ms 0000 to 1000ms 6
49 | Delimiter : 1
50 | TIME BEGIN 1 00000ms 00000 to 10000ms (in 10 ms steps) 7
51 | Delimiter , 1
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Item Display Range Length
52 | TIME END 1 00000ms 00000 to 10000ms (in 10 ms steps) 7
53 | Delimiter , 1
54 | TIME BEGIN 2 00000ms 00000 to 10000ms (in 10 ms steps) 7
55 | Delimiter , 1
56 | TIME END 2 00000ms 00000 to 10000ms (in 10 ms steps) 7
57 | Return code [CR] (0x0d) 1
58 | Feed code [LF] (0x0a) 1

* A space falls into “_” for digit matching.

@ Output data for each schedule 001 to 127

Item Display Range Length
1 | Start code ! 1
2 | ID NO. 01 01 to 31 2
3 |SCH.# 001 001 to 127 3
4 | Screen code | S 1
5 | Item No. 13 2
6 | Delimiter 1

8 “LEVEL OUTPUT 1” to 56 “TIME END 2” in EXTEND SETUP @ Writing request data
for schedule

56 | Return code | [CR] (0x0d) 1
57 | Feed code [LF] (Ox0a) 1

® Writing request data common to all schedules (SCH.#000)

Item Display Range Length
1 Start code # 1
2 ID NO. 01 01 to 31 2
3 Write code w 1
4 SCH.# 000 000 3
5) Screen code S 1
6 Item No. 13 2
7 | Delimiter 1
DISPLACEMENT
8 INITIAL 0 0: CURRENT START 1
MEASUREMENT 1: EXTERNAL INPUT
9 Delimiter , 1
10 | MEAS AFTER PULSE | 0 0: CURRENT START 1
1: DELAY TIME
11 | Delimiter , 1
12 | FINAL 0 0: DELAY TIME 1
MEASUREMENT 1: EXTERNAL INPUT
13 | Delimiter , 1
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Item Display Range Length
14 | PULSE 2 RESET 0 0: OFF, 1: ON 1
15 | Delimiter , 1
16 | MEASUREMENT 0 0: REFERENCE 1
MODE 1: ABSOLUTE
17 | Delimiter , 1
18 | SENSOR 0 0: Mitutoyo 1
1: Ono Sokki
2: KEYENCE
3: HEIDENHAIN
19 | Delimiter , 1
20 | SENSOR STEP 00.1um 00.1 to 10.0um 6
21 | Delimiter , 1
22 | POLARITY 0 0: FORWARD 1
1: REVERSE
23 | Delimiter )
24 | UNIT 0 0: mm 1
1:inch
25 | Delimiter , 1
26 | OUTPUT RANGE 0 0:2.047 1
1: 8.191
2:32.767
27 | Delimiter , 1
FORCE
28 | SENSOR 0 0: MA-520 1
1: MA-521
2: MA-522
3: MA-770
4: MA-771
5: Rated setting
29 | Delimiter , 1
30 | SPAN 0500 0500 to 1500 4
31 | Delimiter , 1
32 | RATE OUTPUT 0.750mV/V | 0.750 to 2.000mV/V 9
33 | Delimiter , 1
34 | RATE 09806N__ | 00490 to 09806N___ 8
049.0 to 980.6N___
04.90 to 98.06N___
00050 to 01000kgf
005.0 to 100.0kgf
00.50 to 10.00kgf
00110 to 02204Ibf
011.0 to 220.4Ibf
01.10 to 22.04Ibf
35 | Delimiter , 1
36 | DECIMAL 0 Q: **** 1
1: ***.*
2 **.**
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Item Display Range Length
37 | Delimiter , 1
38 | UNIT 0 0:N 1
1: kof
2: Ibf
39 | Delimiter , 1
40 | TRIGGER LEVEL 02.0% 02.0 t0 99.9% 5
41 | Delimiter , 1
42 | INITIAL 0 0: CURRENT START 1
MEASUREMENT 1: EXTERNAL INPUT
43 | Delimiter , 1
EXTERNAL
44 | INPUT 0 0: VOLTAGE 1
1: CURRENT
45 | Delimiter . 1
46 | RATE 00500 00500 to 09999 9
00500V___ | 050.0 to0 999.9
00500N___ | 05.00 to 99.99
00500kfg_ | 0.500 to 9.999
00500Ibf_ Unit (Range is the same as above.)
00500degC (Not unit)
00500degF |V___
00500Mpa_ | N__
00500bar_ | kgf
00500psi_ | Ibf_
degC
degF
Mpa_
bar_
psi_
47 | Delimiter , 1
48 | DECIMAL 0 0: **** 1
1: ***-*
2: **.**
3: *.***
49 | Delimiter , 1
50 | UNIT 0 0: No unit 1
1V
2:N
3: kgf
4: |bf
5: degC
6: degF
7: Mpa
8: bar
9: psi
51 | Delimiter , 1
52 | TRIGGER LEVEL 02.0% 02.0 t0 99.9% 5
53 | Delimiter , 1
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Item Display Range Length
54 | INITIAL 0 0: CURRENT START 1
MEASUREMENT 1: EXTERNAL INPUT
55 | Return code [CR] (0x0d) 1
56 | Feed code [LF] (0x0a) 1
* A space falls into “_” for digit matching.
@ Output data common to all schedules (SCH.#000)
Item Display Range Length
1 | Start code ! 1
2 |ID NO. 01 01 to 31 2
3 |SCH.# 000 000 3
4 | Screen code S 1
5 | Item No. 13 2
6 | Delimiter : 1
8 “INITIAL MEASUREMENT” to 54 “INITIAL MEASUREMENT” in EXTEND SETUP ®
Writing request data for schedule
54 | Return code [CR] (0x0d) 1
55 | Feed code [LF] (Ox0a) 1
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3) SEAM SETUP [ltem No. 15]
@ Writing request data for each schedule 001 to 127

Item Display Range Length
1 Start code # 1
2 ID NO. 01 01 to 31 2
3 Write code w 1
4 SCH.# 001 001 to 127 3
5 Screen code S 1
6 Item No. 15 2
7 Delimiter : 1
8 SCHEDULE NAME | ABCDE AtoZ,0t09 5
9 Delimiter , 1
10 | START 000.0CYC 000.0 to 120.0CYC (in 0.5 CYC steps) 8
MEASUREMENT 00000 to 02000ms__(in 10 ms steps)
00000 to 00200ms_
1 Delimiter , 1
12 | MEASUREMENT 0.5CYC 0.5t0 6.0CYC (in 0.5 CYC steps) 6
RANGE 010 to 100ms_ (in 10 ms steps) *
001 to 010ms_
13 Delimiter , 1
14 | MEASUREMENT 00.5CYC 00.5 to 12.0CYC (in 0.5 CYC steps) 7
INTERVAL 0010 to 0200ms_ (in 10 ms steps) *
0001 to 0020ms_
15 Delimiter , 1
16 | TIME BEGIN 1 00000.0CYC | 00000.0 to 18000.0CYC (in 0.5 CYC steps) | 10
0000000 to 0300000ms__ (in 10 ms steps) *
0000000 to 0030000ms_
17 Delimiter , 1
18 | TIME END 1 00000.0CYC | 00000.0 to 18000.0CYC (in 0.5 CYC steps) | 10
0000000 to 0300000ms_ (in 10 ms steps) *
0000000 to 0030000ms_
19 Delimiter , 1
20 | TIME BEGIN 2 00000.0CYC | 00000.0 to 18000.0CYC (in 0.5 CYC steps) | 10
0000000 to 0300000ms_ (in 10 ms steps) *
0000000 to 0030000ms_
21 Delimiter , 1
22 | TIME END 2 00000.0CYC | 00000.0 to 18000.0CYC (in 0.5 CYC steps) | 10
0000000 to 0300000ms_ (in 10 ms steps) *
0000000 to 0030000ms_
23 Delimiter , 1
24 | TIME BEGIN 3 00000.0CYC | 00000.0 to 18000.0CYC (in 0.5 CYC steps) | 10
0000000 to 0300000ms_ (in 10 ms steps) *
0000000 to 0030000ms_
25 Delimiter , 1
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Item Display Range Length
26 TIME END 3 00000.0CYC | 00000.0 to 18000.0CYC (in 0.5 CYC steps) | 10
0000000 to 0300000ms_ (in 10 ms steps) *
0000000 to 0030000ms__
27 Delimiter , 1
28 CURRENT UPPER | 00.00kA 0.000 to 9.999kA 7
1 00.00 to 99.99kA
000.0 to 999.9kA
29 Delimiter , 1
30 CURRENT LOWER | 00.00kA 0.000 to 9.999kA 7
1 00.00 to 99.99kA
000.0 to 999.9kA
31 Delimiter , 1
32 CURRENT UPPER | 00.00kA 0.000 to 9.999kA 7
2 00.00 to 99.99kA
000.0 to 999.9kA
33 Delimiter , 1
34 CURRENT LOWER | 00.00kA 0.000 to 9.999kA 7
2 00.00 to 99.99kA
000.0 to 999.9kA
35 Delimiter ,
36 CURRENT UPPER | 00.00kA 0.000 to 9.999kA 7
3 00.00 to 99.99kA
000.0 to 999.9kA
37 Delimiter , 1
38 CURRENT LOWER | 00.00kA 0.000 to 9.999kA 7
3 00.00 to 99.99kA
000.0 to 999.9kA
39 Delimiter , 1
40 VOLTAGE UPPER | 0.00V 0.00 to 9.99V 5
1 00.0 to 99.9V
41 Delimiter , 1
42 VOLTAGE LOWER | 0.00V 0.00 to 9.99V 5
1 00.0 to 99.9V
43 Delimiter , 1
44 VOLTAGE UPPER | 0.00V 0.00 to 9.99V 5
2 00.0 to 99.9V
45 Delimiter , 1
46 VOLTAGE LOWER | 0.00V 0.00 to 9.99V 5
2 00.0 to 99.9V
47 Delimiter , 1
48 VOLTAGE UPPER | 0.00V 0.00 to 9.99V 5
3 00.0 to 99.9V
49 Delimiter , 1
50 VOLTAGE LOWER | 0.00V 0.00 to 9.99V 5
3 00.0 to 99.9V
51 Return code [CR] (0x0d) 1
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Item Display Range Length
52 | Feed code [LF] (0x0a) 1
® Output data for each schedule 001 to 127
Item Display Range Length
1 Start code ! 1
2 ID NO. 01 01to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Iltem No. 15 2
6 Delimiter : 1
8 “SCHEDULE NAME” to 50 “VOLTAGE LOWER 3” in SEAM SETUP ® Writing request
data for schedule
50 | Return code [CR] (0x0d) 1
51 | Feed code [LF] (Ox0a) 1
® Writing request data common to all schedules (SCH.#000)
Item Display Range Length
1 Start code # 1
2 ID NO. 01 01 to 31 2
3 Write code W 1
4 SCH# 000 000 3
5 Screen code S 1
6 ltem No. 15 2
7 Delimiter 1
8 TRIGGER (Note) 0 0: CURRENR 1
1: VOLTAGE
9 Delimiter 5
10 | TIME (Note) 0 0: CYC-AC 1
1: ms-AC
2: ms-DC
3: CYC-DC
4: SHORT ms-DC
11 | Delimiter , 1
12 | CALCULATION 0 0: PEAK 1
1: RMS
2: AVERAGE RMS
13 | Delimiter , 1
14 | CURRENT RANGE 0 1x sensitivity coil 1
0: 2.000kA 1:6.00kA 2: 20.00kA
3: 60.0kA 4:200.0kA
10x sensitivity coil
0: 0.200kA 1:0.60kA 2: 2.000kA
3:6.00kA 4:20.00kA
15 | Delimiter , 1
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Item Display Range Length
16 | VOLTAGE RANGE 0 0: 6.00V 1
1:20.0V
17 | Delimiter )
18 | CURRENT TRIGGER 01 01to 99 2
LEVEL
19 | Delimiter ,
20 | VOLTAGE TRIGGER 01 01to 99 2
LEVEL
21 | Delimiter , 1
22 | TOROIDAL COIL 0 0: 1 TIME
1: 10 TIMES
23 | Delimiter , 1
24 | END LEVEL 01.5% 01.5to 15.0% 5
25 | Return code [CR] (0x0d) 1
26 | Feed code [LF] (0x0a) 1
(Note) When CURRENT is selected for TRIGGER, 0: CYC-AC or 1: ms-AC can be selected
for TIME. When VOLTAGE is for TRIGGER selected, 2: ms-DC, 3: CYC-DC, or 4: SHORT
ms-DC can be selected for TIME.
@ Output data common to all schedules (SCH.#000)
Item Display Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 000 000 3
4 Screen code S 1
5 Iltem No. 15 2
6 Delimiter : 1
8 “TRIGGER” to 24 “END LEVEL” in SEAM SETUP ® Writing request data for schedule
24 | Return code [CR] (0x0d) 1
25 | Feed code [LF] (0x0a) 1
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4) COMPARATOR [ltem No. 16]
@ Writing request datafor each schedule 001 to 127

Item Display Range Length
1 Start code # 1
2 ID NO. 01 01 to 31 2
3 Write code w 1
4 SCH.# 001 001 to 127 3
5 Screen code S 1
6 Iltem No. 16 2
7 Delimiter 1
8 UPPER 1 Refer to the upper/lower limit table. 11
9 | Delimiter , | 1
10 | LOWER1 Refer to the upper/lower limit table. 11
11 | Delimiter , | 1
12 | UPPER 2 Refer to the upper/lower limit table. 11
13 | Delimiter , | 1
14 | LOWER 2 Refer to the upper/lower limit table. 11
15 | Delimiter , | 1
16 | UPPER 3 Refer to the upper/lower limit table. 11
17 | Delimiter ; | 1
18 | LOWER 3 Refer to the upper/lower limit table. 11
19 | Delimiter , | 1
20 | UPPER 4 Refer to the upper/lower limit table. 11
21 | Delimiter , | 1
22 | LOWER 4 Refer to the upper/lower limit table. 11
23 | Delimiter , | 1
24 | UPPER 5 Refer to the upper/lower limit table. 11
25 | Delimiter , | 1
26 | LOWER 5 Refer to the upper/lower limit table. 11
27 | Delimiter , | 1
28 | UPPER 6 Refer to the upper/lower limit table. 11
29 | Delimiter , | 1
30 |LOWERG®G Refer to the upper/lower limit table. 11
31 | Delimiter , | 1
32 | UPPER 7 Refer to the upper/lower limit table. 11
33 | Delimiter , ‘ 1
34 | LOWER?7 Refer to the upper/lower limit table. 11
35 | Delimiter , | 1
36 | UPPER 8 Refer to the upper/lower limit table. 11
37 | Delimiter , | 1
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Item Display ‘ Range Length
38 | LOWER 8 Refer to the upper/lower limit table. 11
39 | Delimiter , | 1
40 | UPPER9 Refer to the upper/lower limit table. 11
41 | Delimiter , | 1
42 | LOWER 9 Refer to the upper/lower limit table. 11
43 | Delimiter , | 1
44 | UPPER 10 Refer to the upper/lower limit table. 11
45 | Delimiter , | 1
46 | LOWER 10 Refer to the upper/lower limit table. 11
47 | Return code [CR] (0x0d) 1
48 | Feed code [LF] (Ox0a) 1

® Output datafor each schedule 001 to 127

Item Display Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 001 001 to 127 3
4 Screen code S 1
5 Iltem No. 16 2
6 Delimiter : 1
8 “UPPER 1” to 46 “LOWER 10” in COMPARATOR ® Writing request data
for schedule
46 | Return code [CR] (0x0d) 1
47 | Feed code [LF] (0x0a) 1
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5) VIEW [Item No. 11]
® Writing request data (SCH.#000)

Item Display Range Length

1 Start code # 1

2 ID NO. 01 01to 31 2

3 Write code W 1

4 SCH.# 000 000 3

5 Screen code S 1

6 Iltem No. 1 2

7 Delimiter 1

8 MEASUREMENT 0 0:5ITEMS 1:10 ITEMS 1

DISPLAY

9 Delimiter ,

10 | MEAS 1 00 00 to 34 (Refer to the measurement code 2
table.)

11 | Delimiter , 1

12 | MEAS 2 00 00 to 34 (Refer to the measurement code 2
table.)

13 | Delimiter 1 1

14 | MEAS 3 00 00 to 34 (Refer to the measurement code 2
table.)

15 | Delimiter , 1

16 | MEAS 4 00 00 to 34 (Refer to the measurement code 2
table.)

17 | Delimiter , 1

18 | MEAS 5 00 00 to 34 (Refer to the measurement code 2
table.)

19 | Delimiter , 1

20 | MEAS 6 00 00 to 34 (Refer to the measurement code 2
table.)

21 | Delimiter , 1

22 | MEAS 7 00 00 to 34 (Refer to the measurement code 2
table.)

23 | Delimiter , 1

24 | MEAS 8 00 00 to 34 (Refer to the measurement code 2
table.)

25 | Delimiter , 1

26 | MEAS 9 00 00 to 34 (Refer to the measurement code 2
table.)

27 | Delimiter , 1

28 | MEAS 10 00 00 to 34 (Refer to the measurement code 2
table.)

29 | Delimiter , 1

30 | WAVE 1 0 0 to 7 (Refer to the waveform code table.) 1
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Item Display Range Length
31 | Delimiter , 1
32 | WAVE 2 0 0 to 7 (Refer to the waveform code table.) 1
33 | Delimiter , 1
34 | WAVE 3 0 0 to 7 (Refer to the waveform code table.) 1
35 | Delimiter , 1
36 | WAVE 4 0 0 to 7 (Refer to the waveform code table.) 1
37 | Delimiter , 1
38 | Waveform display 1 | 0 0: OFF, 1: ON 1
39 | Delimiter , 1
40 | Waveform display 2 | 0 0: OFF, 1: ON 1
41 | Delimiter , 1
42 | Waveform display 3 | 0 0: OFF, 1: ON 1
43 | Delimiter , 1
44 | Waveform display 4 |0 0: OFF, 1: ON 1
45 | Return code [CR] (0x0d) 1
46 | Feed code [LF] (Ox0a) 1
® Output data (SCH.#000)
Item Display Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 000 000 3
4 Screen code S 1
5 Iltem No. 11 2
6 Delimiter 1
7 MEASUREMENT 0 0: 5ITEMS 1:10 ITEMS 1
DISPLAY
8 Delimiter ,
MEAS 1 00 00 to 34 (Refer to the measurement code 2
table.)
10 | Delimiter : 1
11 | MEAS 2 00 00 to 34 (Refer to the measurement code 2
table.)
12 | Delimiter , 1
13 | MEAS 3 00 00 to 34 (Refer to the measurement code 2
table.)
14 | Delimiter , 1
15 | MEAS 4 00 00 to 34 (Refer to the measurement code 2
table.)
16 | Delimiter , 1
17 | MEAS 5 00 00 to 34 (Refer to the measurement code 2
table.)
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Item Display Range Length
18 | Delimiter , 1
19 | MEAS 6 00 00 to 34 (Refer to the measurement code 2
table.)
20 | Delimiter : L
21 | MEAS7 00 00 to 34 (Refer to the measurement code 2
table.)
22 | Delimiter , 1
23 | MEAS 8 00 00 to 34 (Refer to the measurement code 2
table.)
24 | Delimiter , 1
25 | MEAS 9 00 00 to 34 (Refer to the measurement code 2
table.)
26 | Delimiter , 1
27 | MEAS 10 00 00 to 34 (Refer to the measurement code
table.)
28 | Delimiter , 1
29 | WAVE 1 0 0 to 7 (Refer to the waveform code table.) 1
30 | Delimiter , 1
31 | WAVE 2 0 0 to 7 (Refer to the waveform code table.) 1
32 | Delimiter , 1
33 | WAVE 3 0 0 to 7 (Refer to the waveform code table.) 1
34 | Delimiter , 1
35 | WAVE 4 0 0 to 7 (Refer to the waveform code table.) 1
36 | Delimiter , 1
37 | Waveform display 1 | 0 0: OFF, 1: ON 1
38 | Delimiter ) 1
39 | Waveform display 2 | 0 0: OFF, 1: ON 1
40 | Delimiter , 1
41 | Waveform display 3 | 0 0: OFF, 1: ON 1
42 | Delimiter , 1
43 | Waveform display 4 | 0 0: OFF, 1: ON 1
44 | Return code [CR] (0x0d) 1
45 | Feed code [LF] (0x0a) 1
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6) SYSTEM SETUP [ltem No. 14]
® Writing request data (SCH.#000)

Item Display Range Length
1 Start code # 1
2 ID NO. 01 01 to 31 2
3 Write code W 1
4 SCH.# 000 000 3
5 Screen code S 1
6 Iltem No. 14 2
7 Delimiter 1
MODE 0 0: NORMAL 1

8 1: SEAM

2: NORMAL TRACE

3: SINGLE TRACE
9 Delimiter , 1

LANGUAGE 0 0: ENGLISH 1

1: GERMAN

2: FRENCH
10 3: SPANISH

4: JAPANESE

5: CHINESE

6: KOREAN
11 | Delimiter , 1
12 | WELD COUNTER PRESET 000000 000000 to 999999 6
13 | Delimiter , 1
14 | GOOD COUNTER PRESET 000000 000000 to 999999 6
15 | Delimiter , 1
16 | BRIGHTNESS 01 01to 10 2
17 | Delimiter , 1
18 BRIGHTNESS 0 0: OFF 1

1: AUTO
19 | Delimiter , 1
CURRENT
20 | SAMPLING INTERVAL 0 0: 20us 1

1: 50us

2: 100us
21 | Delimiter , 1
22 | CONVERSION COEFFICIENT | 100.0mV/KA | 100.0 to 250.0mV/kA 10
23 | Delimiter , 1
FORCE / EXTERNAL
24 | SAMPLING INTERVAL 0 0: 100us 1

1: 200us

2: 500us
25 | Return code [CR] (0x0d) 1
26 | Feed code [LF] (Ox0a) 1
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Item Display Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 000 000 3
4 Screen code S 1
5 Iltem No. 14 2
6 Delimiter 1
MODE 0 0: NORMAL 1

7 1: SEAM

2: NORMAL TRACE

3: SINGLE TRACE
8 Delimiter , 1

LANGUAGE 0 0: ENGLISH 1

1: GERMAN

2: FRENCH
9 3: SPANISH

4: JAPANESE

5: CHINESE

6: KOREAN
10 | Delimiter , 1
11 | WELD COUNTER PRESET 000000 000000 to 999999 6
12 | Delimiter , 1
13 | GOOD COUNTER PRESET 000000 000000 to 999999 6
14 | Delimiter , 1
15 | BRIGHTNESS 01 01to 10 2
16 | Delimiter , 1
17 BRIGHTNESS 0 0: OFF 1

1: AUTO
18 | Delimiter , 1
CURRENT
19 | SAMPLING INTERVAL 0 0: 20us 1

1: 50us

2: 100us
20 | Delimiter , 1
21 | CONVERSION COEFFICIENT | 100.0mV/kA | 100.0 to 250.0mV/kA 10
22 | Delimiter , 1
FORCE / EXTERNAL
23 | SAMPLING INTERVAL 0 0: 100us 1

1: 200us

2: 500us
24 | Return code [CR] (0x0d) 1
25 | Feed code [LF] (Ox0a) 1
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7) EXT INPUT/OUTPUT [Item No. 18]
® Writing request data (SCH.#000)

Item Display Range Length
1 Start code # 1
2 ID NO. 01 01 to 31 2
3 Write code w 1
4 SCH.# 000 000 3
5 Screen code S 1
6 Item No. 18 2
7 Delimiter 1
8 Input 1 0 External input 1 to 6 code table 1
9 Delimiter , 1
10 | Input 2 1 External input 1 to 6 code table 1
11 Delimiter , 1
12 | Input 3 2 External input 1 to 6 code table 1
13 | Delimiter , 1
14 | Input 4 3 External input 1 to 6 code table 1
15 | Delimiter , 1
16 | Input5 4 External input 1 to 6 code table 1
17 | Delimiter , 1
18 | Input 6 8 External input 1 to 6 code table 1
19 | Delimiter ) 1
20 | Input7 1 External input 7 to 8 code table 1
21 | Delimiter , 1
22 | Input8 3 External input 7 to 8 code table 1
23 | Delimiter , 1
24 | Output 1 -1 00 External output 1 to 12 code table | 2
25 | Delimiter , 1
26 | Output1-2 62 External output 1 to 12 code table | 2
27 | Delimiter , 1
28 | Output 1 -3 62 External output 1 to 12 code table | 2
29 | Delimiter , 1
30 | Output 2 -1 01 External output 1 to 12 code table | 2
31 | Delimiter , 1
32 | Output 2 -2 62 External output 1 to 12 code table | 2
33 | Delimiter , 1
34 | Output 2 -3 62 External output 1 to 12 code table | 2
35 | Delimiter , 1
36 | Output 3 -1 02 External output 1 to 12 code table | 2
37 | Delimiter , 1
38 | Output 3 -2 62 External output 1 to 12 code table | 2
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Item Display Range Length
39 | Delimiter , 1
40 | Output 3 -3 62 External output 1 to 12 code table | 2
41 | Delimiter , 1
42 | Output 4 -1 13 External output 1 to 12 code table | 2
43 | Delimiter , 1
44 | Output 4 -2 62 External output 1 to 12 code table | 2
45 | Delimiter , 1
46 | Output 4 -3 62 External output 1 to 12 code table | 2
47 | Delimiter , 1
48 | Output 5 -1 11 External output 1 to 12 code table | 2
49 | Delimiter , 1
50 | Output5 -2 62 External output 1 to 12 code table | 2
51 | Delimiter , 1
52 | Output 5-3 62 External output 1 to 12 code table | 2
53 | Delimiter , 1
54 | Output 6 -1 20 External output 1 to 12 code table | 2
55 | Delimiter , 1
56 | Output 6 -2 62 External output 1 to 12 code table | 2
57 | Delimiter 4 1
58 | Output 6 -3 62 External output 1 to 12 code table | 2
59 | Delimiter Y 1
60 | Output 7 -1 18 External output 1 to 12 code table | 2
61 | Delimiter , 1
62 | Output 7 -2 62 External output 1 to 12 code table | 2
63 | Delimiter , 1
64 | Output7 -3 62 External output 1 to 12 code table | 2
65 | Delimiter , 1
66 | Output 8 -1 23 External output 1 to 12 code table | 2
67 | Delimiter , 1
68 | Output 8 -2 62 External output 1 to 12 code table | 2
69 | Delimiter , 1
70 | Output 8 -3 62 External output 1 to 12 code table | 2
71 Delimiter , 1
72 | Output 9 -1 24 External output 1 to 12 code table | 2
73 | Delimiter , 1
74 | Output 9 -2 62 External output 1 to 12 code table | 2
75 | Delimiter , 1
76 | Output 9 -3 62 External output 1 to 12 code table | 2
77 | Delimiter , 1
78 | Output 10 -1 26 External output 1 to 12 code table | 2
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Item Display Range Length
79 | Delimiter , 1
80 | Output 10 -2 62 External output 1 to 12 code table | 2
81 | Delimiter , 1
82 | Output 10 -3 62 External output 1 to 12 code table | 2
83 | Delimiter , 1
84 | Output 11 -1 27 External output 1 to 12 code table | 2
85 | Delimiter , 1
86 | Output 11 -2 62 External output 1 to 12 code table | 2
87 | Delimiter , 1
88 | Output 11 -3 62 External output 1 to 12 code table | 2
89 | Delimiter , 1
90 | Output 12 -1 62 External output 1 to 12 code table | 2
91 | Delimiter , 1
92 | Output 12 -2 62 External output 1 to 12 code table | 2
93 | Delimiter , 1
94 | Output 12 -3 62 External output 1 to 12 code table | 2
95 | Delimiter , 1
% PARITY 0 0: OFF 1
1: ON
97 | Delimiter , 1
98 | INPUT DELAY 0 0: 1ms 1
TIME 1: 10ms
99 | Delimiter , 1
100 | NG OUTPUT 0 0: NORMAL CLOSE 1
MODE 1: NORMAL OPEN
101 | Delimiter , 1
102 | OUTPUT TIME 0 0: 10ms 1
1: 100ms
2: HOLD
103 | Delimiter , 1
104 | LEVEL OUTPUT 0 0: LEVEL 1
1: PULSE
105 | Return code [CR] (0x0d) 1
106 | Feed code [LF] (Ox0a) 1
® Output data (SCH.#000)
Item Display Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 000 000 3
4 Screen code S 1
5 Item No. 18 2
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Item Display Range Length
6 Delimiter 1
7 Input 1 0 External input 1 to 6 code table 1
8 Delimiter , 1
9 Input 2 1 External input 1 to 6 code table 1
10 | Delimiter , 1
11 | Input 3 2 External input 1 to 6 code table 1
12 | Delimiter , 1
13 | Input 4 3 External input 1 to 6 code table 1
14 | Delimiter , 1
15 | Input5 4 External input 1 to 6 code table 1
16 | Delimiter , 1
17 | Input 6 8 External input 1 to 6 code table 1
18 | Delimiter , 1
19 | Input?7 1 External input 7 to 8 code table 1
20 | Delimiter , 1
21 | Input 8 3 External input 7 to 8 code table 1
22 | Delimiter , 1
23 | Output 1 -1 00 External output 1 to 12 code table | 2
24 | Delimiter , 1
25 | Output 1 -2 62 External output 1 to 12 code table | 2
26 | Delimiter , 1
27 | Output1-3 62 External output 1 to 12 code table | 2
28 | Delimiter , 1
29 | Output 2 -1 01 External output 1 to 12 code table | 2
30 | Delimiter ) 1
31 | Output 2 -2 62 External output 1 to 12 code table | 2
32 | Delimiter , 1
33 | Output 2 -3 62 External output 1 to 12 code table | 2
34 | Delimiter , 1
35 | Output 3 -1 02 External output 1 to 12 code table | 2
36 | Delimiter , 1
37 | Output 3 -2 62 External output 1 to 12 code table | 2
38 | Delimiter , 1
39 | Output 3 -3 62 External output 1 to 12 code table | 2
40 | Delimiter , 1
41 | Output 4 -1 13 External output 1 to 12 code table | 2
42 | Delimiter , 1
43 | Output 4 -2 62 External output 1 to 12 code table | 2
44 | Delimiter , 1
45 | Output 4 -3 62 External output 1 to 12 code table | 2
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Item Display Range Length
46 | Delimiter , 1
47 | Output 5 -1 11 External output 1 to 12 code table | 2
48 | Delimiter , 1
49 | Output 5 -2 62 External output 1 to 12 code table | 2
50 | Delimiter , 1
51 | Output 5-3 62 External output 1 to 12 code table | 2
52 | Delimiter , 1
53 | Output 6 -1 20 External output 1 to 12 code table | 2
54 | Delimiter , 1
55 | Output 6 -2 62 External output 1 to 12 code table | 2
56 | Delimiter , 1
57 | Output 6 -3 62 External output 1 to 12 code table | 2
58 | Delimiter , 1
59 | Output 7 -1 18 External output 1 to 12 code table | 2
60 | Delimiter , 1
61 | Output 7 -2 62 External output 1 to 12 code table | 2
62 | Delimiter , 1
63 | Output 7 -3 62 External output 1 to 12 code table | 2
64 | Delimiter , 1
65 | Output 8 -1 23 External output 1 to 12 code table | 2
66 | Delimiter , 1
67 | Output 8 -2 62 External output 1 to 12 code table | 2
68 | Delimiter , 1
69 | Output 8 -3 62 External output 1 to 12 code table | 2
70 | Delimiter ) 1
71 | Output 9 -1 24 External output 1 to 12 code table | 2
72 | Delimiter , 1
73 | Output 9 -2 62 External output 1 to 12 code table | 2
74 | Delimiter , 1
75 | Output 9 -3 62 External output 1 to 12 code table | 2
76 | Delimiter , 1
77 | Output 10 -1 26 External output 1 to 12 code table | 2
78 | Delimiter , 1
79 | Output 10 -2 62 External output 1 to 12 code table | 2
80 | Delimiter , 1
81 | Output 10 -3 62 External output 1 to 12 code table | 2
82 | Delimiter , 1
83 | Output 11 -1 27 External output 1 to 12 code table | 2
84 | Delimiter , 1
85 | Output 11 -2 62 External output 1 to 12 code table | 2
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Item Display Range Length
86 | Delimiter , 1
87 | Output 11 -3 62 External output 1 to 12 code table | 2
88 | Delimiter , 1
89 | Output 12 -1 62 External output 1 to 12 code table | 2
90 | Delimiter , 1
91 | Output 12 -2 62 External output 1 to 12 code table | 2
92 | Delimiter , 1
93 | Output 12 -3 62 External output 1 to 12 code table | 2
94 | Delimiter , 1
95 | PARITY 0 0: OFF 1
1: ON
96 | Delimiter , 1
97 | INPUT DELAY 0 0: 1ms 1
TIME 1: 10ms
98 | Delimiter , 1
99 | NG OUTPUT 0 0: NORMAL CLOSE 1
MODE 1: NORMAL OPEN
100 | Delimiter , 1
101 | OUTPUT TIME 0 0: 10ms 1
1: 100ms
2: HOLD
102 | Delimiter ) 1
103 | LEVEL OUTPUT 0 0: LEVEL 1
1: PULSE
104 | Return code [CR] (0x0d) 1
105 | Feed code [LF] (Ox0a) 1
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8) PRINT [Item No. 21]
® Writing request data (SCH.#000)

Item Display Range Length
1 | Start code # 1
2 | IDNO. 01 01 to 31 2
3 | Write code W 1
4 | SCH# 000 000 3
5 | Screen code S 1
6 | Iltem No. 21 2
7 | Delimiter 1
ITEM 0 0: OFF 1
1: MEASUREMENT
2: WAVEFORM
3: CURRENT ALL CYCLE
8 4: FORCE ALL CYCLE
5: HISTORY
6: HISTORY OUTOF LIM
7: SCHEDULE
8: SCREEN
9 | Delimiter ; 1
10 | INTERVAL 0001 0001 to 1000 4
11 | Delimiter , 1
12 OUT OF LIMIT 0 0: OFF 1
OPERATION 1: ON
13 | Return code [CR] (0x0d)
14 | Feed code [LF] (0x0a) 1
® Output data (SCH.#000)
Item Display Range Length
1 | Start code ! 1
2 | IDNO. 01 01 to 31 2
3 | SCH.# 000 000 3
4 | Screen code S 1
5 | Iltem No. 21 2
6 | Delimiter 1
ITEM 0 0: OFF 1
1: MEASUREMENT
2: WAVEFORM
3: CURRENT ALL CYCLE
7 4: FORCE ALL CYCLE
5: HISTORY
6: HISTORY OUTOF LIM
7: SCHEDULE
8: SCREEN
Delimiter ,
INTERVAL 0001 0001 to 1000 4
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Item Display Range Length
10 | Delimiter , 1
11 | OUT OF LIMIT 0 0: OFF 1
OPERATION 1: ON
12 | Return code [CR] (0x0d) 1
13 | Feed code [LF] (Ox0a) 1
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9) COMMUNICATION [Item No. 22]
® Writing request data (SCH.#000)

Item Display Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 Write code W 1
4 SCH.# 000 000 3
5 Screen code S 1
6 Iltem No. 22 2
7 Delimiter 1
ITEM 0 0: OFF 1
1: MEASUREMENT
2: WAVEFORM
8 3: CURRENT ALL CYCLE
4: FORCE ALL CYCLE
5: HISTORY
6: HISTORY OUT OF LIM
7: SCHEDULE
9 Delimiter , 1
10 | INTERVAL 0001 0001 to 1000 4
11 | Delimiter , 1
12 | OUT OF LIMIT 0 0: OFF 1
OPERATION 1: ON
13 | Delimiter , 1
WAVE DECIMATION 0 0: 20us 1
1: 50us
2: 100us
15 3: 200us
4: 500us
5: 1000us
15 | Delimiter , 1
16 UNIT 0 0: OFF 1
1: ON
17 | Delimiter , 1
18 DECIMAL POINT (Note) |0 0: . (period) 1
1:, (comma)
19 | Delimiter , 1
MODE (Note) 0 0: OFF 1
20 1: RS232C
2: RS485
3: ETHERNET
21 | Delimiter , 1
22 MODE (Note) 0 0: ONE WAY 1
1: TWO WAY
23 | Delimiter , 1
24 | ID NO. 01 01 to 31 2
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Item Display Range Length
25 | Delimiter , 1
26 | SPEED (Note) 0 0: 9600 1
1: 19200
2: 38400
27 | Delimiter , 1
28 | IP ADDRESS (Note) 000 000 to 255 3
Space 1
000 000 to 255 3
Space 1
000 000 to 255 3
Space 1
000 000 to 255 3
29 | Delimiter , 1
30 | SUBNET MASK (Note) 000 000 to 255 3
Space 1
000 000 to 255 3
Space 1
000 000 to 255 3
Space 1
000 000 to 255 3
31 | Delimiter , 1
32 | DEFAULT GATEWAY 000 000 to 255 3
(Note) Space 1
000 000 to 255 3
Space 1
000 000 to 255 3
Space 1
000 000 to 255 3
33 | Delimiter , 1
34 | PORT NO. (Note) 1024 1024 to 5000 4
35 | Return code [CR] (0x0d) 1
36 | Feed code [LF] (0x0a) 1
(Note) Data cannot be changed. Do not make a change during writing data. Input the setting
value as it is.
® Output data (SCH.#000)
Item Display Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 000 000 3
4 Screen code S 1
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Item Display Range Length
Item No. 22 2
Delimiter 1
ITEM 0 0: OFF 1
1: MEASUREMENT
2: WAVEFORM
7 3: CURRENT ALL CYCLE
4: FORCE ALL CYCLE
5: HISTORY
6: HISTORY OUT OF LIM
7: SCHEDULE
8 Delimiter , 1
9 INTERVAL 0001 0001 to 1000 4
10 | Delimiter , 1
11 | OUT OF LIMIT 0 0: OFF 1
OPERATION 1: ON
12 | Delimiter : 1
WAVE DECIMATION 0 0: 20us 1
1: 50us
2: 100us
13 3: 200us
4: 500us
5:1000us
14 | Delimiter , 1
15 UNIT 0 0: OFF 1
1: ON
16 | Delimiter , 1
17 DECIMAL POINT 0 0: . (period) 1
1:, (comma)
18 | Delimiter , 1
MODE (Note) 0 0: OFF 1
19 1: RS232C
2: RS485
3: ETHERNET
20 | Delimiter , 1
21 MODE (Note) 0 0: ONE WAY
1: TWO WAY
22 | Delimiter : 1
23 | ID NO. 01 01 to 31 2
24 | Delimiter , 1
25 | SPEED (Note) 0 0: 9600 1
1: 19200
2: 38400
26 | Delimiter , 1
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Item Display Range Length
27 | IP ADDRESS (Note) 000 000 to 255 3
Space 1
000 000 to 255 3
Space 1
000 000 to 255 3
Space 1
000 000 to 255 3
28 | Delimiter , 1
29 | SUBNET MASK (Note) 000 000 to 255 3
Space 1
000 000 to 255 3
Space 1
000 000 to 255 3
Space 1
000 000 to 255 3
30 | Delimiter , 1
31 | DEFAULT GATEWAY 000 000 to 255 3
(Note) Space 1
000 000 to 255 3
Space 1
000 000 to 255 3
Space 1
000 000 to 255 3
32 | Delimiter , 1
33 | PORT NO. 0000 0001 to 9999 4
34 | Return code [CR] (0x0d) 1
35 | Feed code [LF] (0x0a) 1
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10) USB [ltem No. 23]
® Writing request data (SCH.#000)

Item Display Range Length
1 Start code # 1
2 ID NO. 01 01 to 31 2
3 Write code W 1
4 SCH.# 000 000 3
5 Screen code S 1
6 Iltem No. 23 2
7 Delimiter 1
Item 0 0: OFF 1
1: MEASUREMENT
2: WAVEFORM
3: CURRENT ALL CYCLE
8 4: FORCE ALL CYCLE
5: HISTORY
6: HISTORY OUTOF LIM
7: SCHEDULE
8: SCREEN
9: ENVELOPE
9 Delimiter , 1
10 | INTERVAL 0001 0001 to 1000 4
11 | Delimiter p 1
12 | OUT OF LIMIT 0 0: OFF 1
OPERATION 1: ON
13 | Delimiter , 1
WAVE DECIMATION 0 0: 20us 1
1: 50us
2: 100us
15 3: 200us
4: 500us
5: 1000us
15 | Delimiter , 1
16 | UNIT 0 0: OFF 1:0ON 1
17 | Delimiter , 1
18 | DECIMAL POINT 0 0:. (period) 1:, (comma) 1
19 | Return code [CR] (0x0d) 1
20 | Feed code [LF] (0x0a) 1
® Output data (SCH.#000)
Item Display Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 000 000 3
4 Screen code S 1
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Item Display Range Length
Iltem No. 23 2
Delimiter 1
ITEM 0 0: OFF 1
1: MEASUREMENT
2: WAVEFORM
3: CURRENT ALL CYCLE
4: FORCE ALL CYCLE
5: HISTORY
6: HISTORY OUTOF LIM
7: SCHEDULE
8: SCREEN
8 Delimiter , 1
9 INTERVAL 0001 0001 to 1000 4
10 Delimiter , 1
11 OUT OF LIMIT 0 0: OFF 1
OPERATION 1: ON
12 Delimiter , 1
13 | WAVE DECIMATION 0 0: 20us 1
1: 50us
2: 100us
3: 200us
4: 500us
5: 1000us
14 Delimiter , 1
15 UNIT 0 0: OFF 1:0ON 1
16 Delimiter , 1
17 | DECIMAL POINT 0 0: . (period) 1:, (comma) 1
18 Return code [CR] (0x0d) 1
19 | Feed code [LF] (0x0a) 1
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11) INTERNAL MEMORY [ltem No. 24]
® Writing request data (SCH.#000)

Item Display Range Length
1 | Start code # 1
2 | IDNO. 01 01to 31 2
3 | Write code W 1
4 | SCH# 000 000 3
5 | Screen code S 1
6 | Iltem No. 24 2
7 | Delimiter 1
ITEM 0 0: OFF 1
8 1: WAVEFORM
2: CURRENT ALL CYCLE
3: FORCE ALL CYCLE
9 | Delimiter , 1
10 | INTERVAL 0001 0001 to 1000 4
11 | Delimiter . 1
12 OUT OF LIMIT 0 0: OFF 1
OPERATION 1: ON
13 | Delimiter , 1
WAVE DECIMATION 0 0: 20us 1
1: 50us
2: 100us
14 3: 200us
4: 500us
5: 1000us
15 | Return code [CR] (0x0d) 1
16 | Feed code [LF] (Ox0a) 1
® Output data (SCH.#000)
Item Display Range Length
1 Start code ! 1
2 ID NO. 01 01to 31 2
3 SCH.# 000 000 3
4 Screen code S 1
5 Item No. 24 2
6 Delimiter 1
7 ITEM 0 0: OFF 1
1: WAVEFORM
2: CURRENT ALL CYCLE
3: FORCE ALL CYCLE
Delimiter ,
INTERVAL 0001 0001 to 1000 4
10 | Delimiter ;
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Item Display Range Length
11 | OUT OF LIMIT 0 0: OFF 1
OPERATION 1: ON
12 | Delimiter , 1
13 | WAVE DECIMATION 0 0: 20us 1
1: 50us
2:100us
3: 200us
4: 500us
5: 1000us
14 | Return code [CR] (0x0d) 1
15 | Feed code [LF] (Ox0a) 1
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12) ENVELOPE [ltem No. 17]
® Output data for each schedule 001 to 020

Item Display Range Length
1 Start code ! 1
2 ID NO. 01 01 to 31 2
3 SCH.# 001 001 to 020 3
4 Screen code S 1
5 Item No. 17 2
6 Delimiter 1
7 OFFSET UPPER Refer to the envelope upper/lower limit table. | 11
ENVE#1 SEGM#1
8 Delimiter , 1
OFFSET UPPER Refer to the envelope upper/lower limit table. | 11
ENVE#1 SEGM#2
10 Delimiter , 1
11 OFFSET UPPER Refer to the envelope upper/lower limit table. | 11
ENVE#1 SEGM#3
12 Delimiter , 1
13 OFFSET UPPER Refer to the envelope upper/lower limit table. | 11
ENVE#2 SEGM#1
14 Delimiter , 1
15 OFFSET UPPER Refer to the envelope upper/lower limit table. | 11
ENVE#2 SEGM#2
16 Delimiter , 1
17 OFFSET UPPER Refer to the envelope upper/lower limit table. | 11
ENVE#2 SEGM#3
18 Delimiter , 1
19 OFFSET LOWER Refer to the envelope upper/lower limit table. | 11
ENVE#1 SEGM#1
20 Delimiter , 1
21 OFFSET LOWER Refer to the envelope upper/lower limit table. | 11
ENVE#1 SEGM#2
22 Delimiter , 1
23 OFFSET LOWER Refer to the envelope upper/lower limit table. | 11
ENVE#1 SEGM#3
24 Delimiter , 1
25 OFFSET LOWER Refer to the envelope upper/lower limit table. | 11
ENVE#2 SEGM#1
26 Delimiter , 1
27 OFFSET LOWER Refer to the envelope upper/lower limit table. | 11
ENVE#2 SEGM#2
28 Delimiter , 1
29 OFFSET LOWER Refer to the envelope upper/lower limit table. | 11
ENVE#2 SEGM#3
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Item Display ‘ Range Length

30 Delimiter , 1

31 START TIME UPPER | 00000ms | 00000 to 10000ms 7
ENVE#1 SEGM#1

32 Delimiter , 1

33 START TIME UPPER | 00000ms | 00000 to 10000ms 7
ENVE#1 SEGM#2

34 Delimiter , 1

35 START TIME UPPER | 00000ms | 00000 to 10000ms 7
ENVE#1 SEGM#3

36 Delimiter , 1

37 START TIME UPPER | 00000ms | 00000 to 10000ms 7
ENVE#2 SEGM#1

38 Delimiter , 1

39 START TIME UPPER | 00000ms | 00000 to 10000ms 7
ENVE#2 SEGM#2

40 Delimiter y 1

41 START TIME UPPER | 00000ms | 00000 to 10000ms 7
ENVE#2 SEGM#3

42 Delimiter , 1

43 START TIME LOWER | 00000ms | 00000 to 10000ms 7
ENVE#1 SEGM#1

44 Delimiter , 1

45 START TIME LOWER | 00000ms | 00000 to 10000ms 7
ENVE#1 SEGM#2

46 Delimiter , 1

47 START TIME LOWER | 00000ms | 00000 to 10000ms 7
ENVE#1 SEGM#3

48 Delimiter , 1

49 START TIME LOWER | 00000ms | 00000 to 10000ms 7
ENVE#2 SEGM#1

50 Delimiter , 1

51 START TIME LOWER | 00000ms | 00000 to 10000ms 7
ENVE#2 SEGM#2

52 Delimiter , 1

53 START TIME LOWER | 00000ms | 00000 to 10000ms 7
ENVE#2 SEGM#3

54 Delimiter , 1

55 END TIME UPPER 00000ms | 00000 to 10000ms 7
ENVE#1 SEGM#1

56 Delimiter 1

57 END TIME UPPER 00000ms | 00000 to 10000ms 7
ENVE#1 SEGM#2

58 Delimiter , 1
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Item Display Range Length

59 END TIME UPPER 00000ms | 00000 to 10000ms 7
ENVE#1 SEGM#3

60 Delimiter ,

61 END TIME UPPER 00000ms | 00000 to 10000ms 7
ENVE#2 SEGM#1

62 Delimiter ,

63 END TIME UPPER 00000ms | 00000 to 10000ms 7
ENVE#2 SEGM#2

64 Delimiter ,

65 END TIME UPPER 00000ms | 00000 to 10000ms 7
ENVE#2 SEGM#3

66 Delimiter ,

67 END TIME LOWER 00000ms | 00000 to 10000ms 7
ENVE#1 SEGM#1

68 Delimiter ,

69 END TIME LOWER 00000ms | 00000 to 10000ms 7
ENVE#1 SEGM#2

70 Delimiter , 1

71 END TIME LOWER 00000ms | 00000 to 10000ms 7
ENVE#1 SEGM#3

72 Delimiter ,

73 END TIME LOWER 00000ms | 00000 to 10000ms 7
ENVE#2 SEGM#1

74 Delimiter , 1

75 END TIME LOWER 00000ms | 00000 to 10000ms 7
ENVE#2 SEGM#2

76 Delimiter , 1

77 END TIME LOWER 00000ms | 00000 to 10000ms 7
ENVE#2 SEGM#3

78 Return code [CR] (0x0d) 1

79 Feed code [LF] (Ox0a) 1

® Output data common to all schedules (SCH.#000)
Item Display Range Length

1 Start code ! 1

2 ID NO. 01 01 to 31 2

3 SCH.# 000 000 3

4 Screen code S 1

5 Iltem No. 17 2

6 Delimiter 1

7 COMPARATOR MODE 0 0: % SET 1

1: VALUE SET
8 Return code [CR] (0x0d) 1
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Item

Display

Range

Length

9 Feed code

[LF]

(0x0a)
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5) Code table of Communication and USB Data

Code tables of communication and USB data are shown below.
1) ltem number data table

Item No. Screen Item No. Screen
01 MEASUREMENT 14 SYSTEM SETUP
02 WAVEFORM 15 SEAM SETUP
03 CURRENT ALL CYCLE 16 COMPARATOR
04 FORCE ALL CYCLE 17 ENVELOPE
06 HISTORY 18 EXT INPUT/OUTPUT
07 HISTORY OUT OF LIM 21 PRINT
11 VIEW 22 COMMUNICATION
12 BASIC SETUP 23 uUSB
13 EXTEND SETUP 24 INTERNAL MEMORY

2) Measurement code table

Item Item name Measured value Unit

code Display Range Length | Display | Length
00 CURR PEAK 0.000 0.000 to 9.999 5 kA 2
o cuRmrs iy | ooued
02 CURR AVG RMS
03 VOLT PEAK 0.00 0.00 to 9.99 4 \Y 1
04 VOLT RMS 00.0 00.0 t0 99.9
05 VOLT AVG RMS
06 COND ANGLE 000 000 to 180 3 deg 3
07 POWER AVE 000.00 000.00 to 300.00 6 kw 2
08 RESISTANCE AVE 000.00 000.00 to 300.00 6 mOhm | 4
09 WELD TIME 0000.0 0000.0 to 3000.0 6 CYC 3

(in 0.5 CYC steps)
000000 000000 to 030000 ms 2
000.00 000.00 to 300.00

10 WELD TIME TP 000.00 000.00 to 300.00 6 ms 2
11 WELD TIME TH
12 FLOW TIME 000000 000000 to 030000 |6 ms 2
13 DIST INITIAL +00.000 -30.000 to +30.000 |7 mm 2
w osreuser o | meessen |
15 DIST PULSE2 +00.000 -30.000 to +30.000
16 DIST FINAL
17 DISTREAL | = |-
18 FORCE PEAK 00.00 00.00 to 99.99 5 N 1
19 FORCE AVE1 000.0 000.0 t0 999.9 kaf 3
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Item Item name Measured value Unit
code Display Range Length | Display | Length
20 FORCE AVE?2 00000 00000 to 09999 Ibf 3
21 FORCE INITIAL
22 FORCE FINAL
23 FORCEREAL | — |-
24 FORCE TIME 00000 00000 to 30000 ms 2
25 EXT PEAK +0.000 -9.999 to +9.999 0
TENCT o | s Nk
27 EXT AVE2 +00000 -09999 to +09999 kgf 3
28 EXT INITIAL Iof 3
degC 4
29 EXT FINAL degF 4
Mpa 3
30 EXTREAL | eeee | oo 22{ g
31 EXT TIME 00000 00000 to 30000 5 ms 2
32 WELD COUNT 000000 000000 to 999999 |6 0
33 GOOD COUNT 000000 000000 to 999999 | 6 0
34 No setting - No measured value | 1 0
3) Judgment code table
Code Judgment Display Length
0 No judgment - 1
1 GOOD G
2 NG LOWER L
3 NG UPPER u
4 OVER (0]
) NO CURR C
6 IMPULS I
7 PARITY P
8 COUNT UP -
9 No judgment -
4) Upper/lower limit code table
Item Item name Mesurement value (*) Unit
codg Display Range Length )
00 CURR PEAK 000.000kA___ 000.000 to 009.999kA___ 11 kA__
o cumrs o000H— | im0 LA
02 CURR AVG RMS
03 VOLT PEAK 0000.00V___ 0000.00 to 0009.99V____ 11 vV
04 VOLT RMS 00000.0V__ 00000.0 to 00099.9V____
05 VOLT AVG RMS
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Item Item name Mesurement value (*) Unit
code - *)
Display Range Length
06 COND ANGLE |~ deg_ |- deg 11 deg_
07 POWER AVE 0000.00kW__ 0000.00 to 0300.00kW__ 11 kw
08 RESISTANCE AVE 0000.00mOhm | 0000.00 to 0300.00mOhm 11 mOhm
09 WELD TIME 00000.0CYC 00000.0 to 03000.0CYC_ 11 CYC_
(in 0.5 CYC steps)
0000000ms__ | 0000000 to 0030000ms___ ms__
0000.00ms___ 0000.00 to 0300.00ms___
10 WELD TIME TP 00000.0ms___ 0000.00 to 0300.00ms___ 11 ms__
11 WELD TIME TH
12 FLOW TIME 0000000ms__ | 0000000 to 0030000ms___ 11 ms__
13 DIST INITIAL +00.000mm__ | -30.000 to +30.000mm___ 11 mm__
+000.00mm__ | -300.00 to +300.00mm___
14 DIST PULSE1 +0.0000inch -3.0000 to +3.0000inch
15 DIST PULSE2 +00.000inch -30.000 to +30.000inch
16 DIST FINAL
17 DISTREAL | - mm__ | - mm__
------- inch ---—-—-inch
18 FORCE PEAK 0000.00N____ 0000.00 to 0099.99N____ 11 N__
00000.0N____ 00000.0 to 00999.9N____ kgf
19 FORCRAVEY 0000000ON___ | 0000000 to 0009999N___ Ibf_
20 FORCE AVE2
21 FORCE INITIAL
22 FORCE FINAL
23 FORCE REAL |- N N_
24 FORCETIME |- ms__ |- ms__ 11 ms__
25 EXT PEAK +00.000degC -09.999 to +09.999degC 11
+000.00degC -099.99 to +099.99degC vV
26 FXT AVET +0000.0degC -0999.9 to +0999.9degC N__
27 EXT AVE2 +000000degC | -009999 to +009999degC kgf
28 EXT INITIAL Ibf_
degC
29 EXT FINAL degF
30 EXTREAL [ eeeeee | e 11 Mpa_
bar_
psi_
31 EXTTIME | - ms__ | - ms__ 11 ms__
32 WELD COUNT | e | e 11
33 GOOD COUNT | = | e 11
34 Nosettng | - | e 11

*A space falls into “_” for digit matching.
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5) Envelope upper/lower limit code table

® % SET
Item Item name Measured value (¥) Unit
code Display Range Length )
CURRENT +000000%___ | -000050 to +000050%___ 11 Yo___
VOLTAGE
POWER
RESISTANCE
DISPLACEMENT
FORCE
EXTERNAL
No setting
*A space falls into “_" for digit matching.
® VALUE SET
Item Item name Measured value (*) Unit
code Display Range Length )
0 CURRENT +00.000kA__ -09.999 to +09.999kA__ 11 kA__
+000.00kA__ -099.99 to +099.99kA___
+0000.0kA__ -0999.9 to +0999.9kA__
1 VOLTAGE +000.00V___ -009.99 to +009.99V____ 11 vV
+0000.0V___ -0099.9 to +0099.9V____
2 POWER +000.00kW__ | -300.00 to +300.00kW___ 11 kW__
RESISTANCE +000.00mOhm | -300.00 to +300.00mOhm 11 mOhm
4 DISPLACEMENT +00.000mm__ | -30.000 to +30.000mm___ 11 mm__
+000.00mm__ | -300.00 to +300.00mm___
+0.0000inch -3.0000 to +3.0000inch inch
+00.000inch -30.000 to +30.000inch
5 FORCE +000.00N____ -099.99 to +099.99N____ 11 N_
+0000.0N____ -0999.9 to +0999.9N___ kaf_
+000000N___ | -009999 to +009999N__ Ibf_
6 EXTERNAL +00.000degC -09.999 to +09.999degC 11
+000.00degC -099.99 to +099.99degC vV
+0000.0degC -0999.9 to +0999.9degC N__
+000000degC | -009999 to +009999degC kgf
Ibf_
degC
degF
Mpa_
bar_
psi_
7 No setting | - | e 11

*A space falls into “_” for digit matching.
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6) External input/output code table

External input 1 to 6 code table External input 7 to 8 code table
Item code Item name Item code Item name
0 PARITY 0 DIST TRIGGER
1 PROGRAM PROTECT 1 FORCE TRIGGER
2 MEASUREMENT STOP 2 EXTERNAL TRIGGER
3 COUNT RESET 3 No setting
4 ERROR RESET
5 MEAS BEFORE WELD
6 DIST 0 RESET
7 FORCE 0 RESET
8 No setting
External output 1 to 12 code table
Item Item name Item Item name Item Item name
code code code
0 CURR NG 21 POWER ON 42 FL TIME-U
1 VOLT NG 22 READY 43 FL TIME-L
2 TIME NG 23 DIST LEV1 44 POWER-U
3 TIME TP NG 24 DIST LEV2 45 POWER-L
4 TIME TH NG 25 DIST LEV3 46 RESIST-U
5 FL TIME NG 26 FORCE LEV1 47 RESIST-L
6 POWER NG 27 FORCE LEV2 48 DIST-U
7 RESIST NG 28 FORCE LEV3 49 DIST-L
8 DIST NG 29 EXT LEV1 50 FORCE-U
9 FORCE NG 30 EXT LEV2 51 FORCE-L
10 EXT NG 31 EXT LEV3 52 EXT-U
11 NO CURR 32 CURR-U 53 EXT-L
12 NG 33 CURR-L 54 NG-U
13 GOOD 34 VOLT-U 55 NG-L
14 PREDIST NG 35 VOLT-L 56 PREDIST U
15 PREFORCE NG 36 TIME-U 57 PREDIST L
16 PRE EXT NG 37 TIME-L 58 PREFORCE U
17 PRE GOOD 38 TIME TP-U 59 PREFORCE L
18 TROUBLE 39 TIME TP-L 60 PRE EXT U
19 SCH NG 40 TIME TH-U 61 PRE EXT L
20 COUNT UP 41 TIME TH-L 62 No setting
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7) Waveform code table

Item Item name Measured value Unit
code Display Range Length | Display | Length
0 CURRENT +0.000 -9.999 to +9.999 6 kA 2
+00.00 -99.99 to +99.99
+000.0 -999.9 to +999.9
1 VOLTAGE +0.00 -9.99 to +9.99 5 \% 1
+00.0 -99.9 to +99.9
2 POWER 000.00 000.00 to 300.00 6 kW
RESISTANCE 000.00 000.00 to 300.00 6 mOhm
DISPLACEMENT | +00.000 -30.000 to +30.000 7 mm
+000.00 -300.00 to +300.00
+0.0000 -3.0000 to +3.0000 inch 4
+00.000 -30.000 to +30.000
5 FORCE 00.00 00.00 to 99.99 5 N 1
000.0 000.0 t0 999.9 kaf 3
00000 00000 to 09999 Ibf 3
6 EXTERNAL +0.000 -9.999 to +9.999 6 0
+00.00 -99.99 to +99.99 \% 1
+000.0 -999.9 to +999.9 N 1
+00000 -09999 to +09999 kgf 3
Ibf 3
degC 4
degF 4
Mpa 3
bar 3
psi 3
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13. Error List and Maintenance
1) Troubleshooting

The MM-400A informs of an error occurrence by showing the error number.

Error | Description Cause Remedy
code
EO1 SYSTEM Problem Turn off the power and on again.

ERROR detecltled |n’ If the error is not eliminated, the MM-400A
MM-400A's needs repair. Please contact Amada Miyachi
control system Co.. Ltd.

EO02 | FREQUENCY | A problem was Turn off the power and on again.

ERROR detected in the Check if the input power supply in use has
freque.ncy . disturbance in frequency.
detection circuit.

EO03 | TRIGGER A problem was Turn off the power and on again.

II;ER\I/?%R detecte((jj i th? If the error is not eliminated, the MM-400A
cyrrept etection needs repair. Please contact Amada Miyachi
circuit.

Co., Ltd.
EO04 BATTERY The backup Replace the batteries.
VOLTAGE battery voltage is “ : »
LOW 29V or less. Refer to “(2) Replacing the Battery.
EO5 | SCHEDULE Schedule data in | Check all the settings.

ERROR Moy Is If the data in memory is damaged, the

damaged.

following are possible causes:

e Generation of powerful power supply or
electrostatic noise
e Abnormal supply voltage resulting, for
example, from lightening or induced
lightening
e Flash memory’s rewrite limit exceeded
It would be useful to record the settings in
preparation for data damage. To print the
settings, use the print function (refer to “n.
PRINT Screen” in Chapter 8, “Operation
Screens”) or Chapter 17 “Schedule Data
Table.” Also, you can save data in a USB
(refer to “i. USB Screen” in Chapter 8,
“Operation Screens”).

When you touch the INITIAL key and select
YES (refer to “n-1. BASIC SETUP (1)
Screen” in Chapter 8, “Operation Screens”),
the memory is initialized, resetting all settings
back to factory settings. Set the data you
recorded again. The memory will be
initialized in approximately 10 seconds. Do
not turn OFF the power during the
initialization.

If the error is not eliminated, the MM-400A
needs repair. Please contact Amada Miyachi
Co., Ltd.
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Error | Description Cause Remedy

code

EO6 | ENVELOPE Envelope setting | Check the following when an error occurs in
ERROR data exceeds the | the envelope setting.

settable range.

Check if each envelope setting falls under

any of the following four items and make a

setting again.

e The set time (end - start) exceeds 5000 in
each SEGMENT.
Ex.) When SAMPLING INTERVAL is 100
ps with start 0 and end 400 ms, the
number of data is 400 + 0.1 = 4000, which
is normal, but when SAMPLING
INTERVAL is 50 us, the number of data is
400 + 0.05 = 8000 and it exceeds 5000,
and therefore the envelope error occurs.

e ENVELOPE INTERVAL is shorter than
SAMPLING INTERVAL.
Ex.) When setting SAMPLING INTERVAL
to 100 pys and ENVELOPE INTERVAL to
20 ps or 50 ps, the envelope error occurs.

o ENVELOPE INTERVAL cannot be evenly
divided by SAMPLING INTERVAL.
Ex.) When setting SAMPLING INTERVAL
to 20 ys and ENVELOPE INTERVAL to
100 ps, it is normal, but when ENVELOPE
INTERVAL is 50 ps, it cannot be divided
evenly, and therefore the envelope error
occurs.

e Settings of START TIME and END TIME
are the same.
Ex.) When setting START TIME to 5 ms,
and END TIME to 5 ms, the setting range
becomes 0 ms, and therefore the envelope
€error occurs.
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Error
code

Description

Cause

Remedy

E06

ENVELOPE
ERROR

(continued
from previous

page)

Envelope setting
data in memory
is damaged.

Check the following when an error occurs at
power on.

Check all the settings.

If the data in memory is damaged, the
following are possible causes:

o Generation of powerful power supply or
electrostatic noise

e Abnormal supply voltage resulting, for
example, from lightening or induced
lightening

e Flash memory’s rewrite limit exceeded

It is advisable to back-up envelope data in

the USB often, as a precaution against

possible data corruption.

When you touch the INITIAL key and select
YES (refer to “n-1. BASIC SETUP (1)
Screen” in Chapter 8, “Operation Screens”),
the memory is initialized, resetting all settings
back to factory settings. Read the data you
saved. The memory will be initialized in
approximately 60 seconds. Do not turn OFF
the power during the initialization.

If the error is not eliminated, the MM-400A
needs repair. Please contact Amada Miyachi
Co., Ltd.

EO7

MONITOR
MEMORY
ERROR

Measured value
data in internal
memory is
damaged.

If the data in internal memory is corrupt, the

following are possible causes:

o Generation of powerful power supply or
electrostatic noise

e Abnormal supply voltage resulting, for
example, from lightening or induced
lightening

e Low memory battery voltage

It is advisable to back-up measured value

data onto other media often, as a precaution

against possible data corruption.

If the error is not eliminated, the MM-400A
needs repair. Please contact Amada Miyachi
Co., Ltd.

EO08

CLOCK
ERROR

Loss of the hour
due to low
voltage of the
backup current

After replacing the batteries, set the clock
again.

Refer to “(2) Replacing the Battery.”

E09

INTERNAL
COMMUNICA
TION ERROR

Unable to make
communication
between internal
units.

Turn off the power and on again.

If the error is not eliminated, the MM-400A
needs repair. Please contact Amada Miyachi
Co., Ltd.

13. Error List and Maintenance
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Error | Description Cause Remedy
code

E10 | EXTERNAL The built-in 24 V | Turn off the power, and check the 1/0
24V POWER | DC power, output | connections on the rear.

OVER LOAD from.the rear e Check if the 24 V DC power supply is not
terminal, was shorted.

overloaded.

e Check if nothing with the large current
capacity is connected.

Do not use the internal power supply other

than for external input signals.

E11 FORCE Unable to set the | Check the following when an error occurs
SENSOR force offsetto 0. | when performing a zero rest of displacement,
ERROR changing to the measurement mode, or

changing the schedule.

¢ [f no force sensor is connected, connect a
force sensor or select a setting other than
AUTO, FORCE and EXT for TRIGGER in
the BASIC SETUP (1) screen (for all 127
schedules). For the force sensor built in a
head, the force continues to be applied.

e When a zero reset of force sensor is not
performed, perform the zero reset of force
sensor, referring to “n-2. SYSTEM SETUP
(2) screen” in Chapter 8, “Operation
Screens.”

For the load cell built in a head, a force is
applied in some cases. Perform it without a
force applied.

If the error is not eliminated, the MM-400A

needs repair. Please contact Amada Miyachi

Co., Ltd.

Setting data of Check the following when an error occurs at
force rest stored | power on.

in memory is
damaged.

If the data in memory is damaged, the
following are possible causes:

e Generation of powerful power supply or
electrostatic noise

e Abnormal supply voltage resulting, for
example, from lightening or induced
lightening

Perform the zero reset of force sensor,

referring to “n-2. SYSTEM SETUP (2)

screen” in Chapter 8, “Operation Screens.”

For the load cell built in a head, a force is
applied in some cases. Perform it without a
force applied.

If the error is not eliminated, the MM-400A
needs repair. Please contact Amada Miyachi
Co., Ltd.

E13 | PRINTER A problem was Check the printer for paper. If the printer is
ERROR detected in the out of paper, load new paper.
printer.

If the printer paper cover is open, close the
cover.

13. Error List and Maintenance
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Error | Description Cause Remedy

code

E14 | USB ERROR | Datatoberead | When SCHEDULE is selected for ITEM:

fromthe USBis |, The setting value of schedule data to be
abnormal. read exceeds the setting range.
e Among CSV files of schedule data to be
read, any one of these are lacking (refer to
“i. USB screen (9) FILE NO” in Chapter 8,
“Operation Screens”).
When ENVELOPE is selected for ITEM:
¢ The specified folder or the CSV file does
not exist in the USB
e The envelope data to be read is not as
specified.
Unable to read The following are possible causes:
fLom %rBwrlte N |« Reading or writing without inserting a USB
the USB. e Use of unsupported USB (refer to “i. USB
Screen in Chapter 8, “Operation Screens”
About the USB memory).
Confirm the USB.

E15 INTERNAL Measured value | If the data in memory is corrupt, the following

MEMORY data in memory are possible causes:
ERROR is damaged. e Generation of powerful power supply or
electrostatic noise
e Abnormal supply voltage resulting, for
example, from lightening or induced
lightening
It is advisable to back-up measured value
data onto other media often, as a precaution
against possible data corruption.
If the error is not eliminated, the MM-400A
needs repair. Please contact Amada Miyachi
Co., Ltd.
The limit of the Save the loaded data of “q. INTERNAL
writing data MEMORY Screen in Chapter 8, “Operation
quantity in the Screens” in the USB and perform the ALL
flash memory DEL function.
(120 waveforms
or all cycles in
total) has
exceeded.

E16 | SCHEDULE Thereis a Schedule setting data written through the
READ problem in the USB or communication has a problem.
ERROR contents of . Check the schedule setting data.

schedule setting.

E17 | CURRENT The current If, after measurement, the current trigger
TRIGGER signal continues | continues to be applied, bring the current
ERROR to be detected. trigger down below the trigger level after

measurement.

If the error is not eliminated, the MM-400A
needs repair. Please contact Amada Miyachi
Co., Ltd.

13. Error List and Maintenance
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Error | Description Cause Remedy

code

E18 | VOLTAGE The voltage If, after measurement, the voltage trigger
TRIGGER signal continues | continues to be applied, bring the voltage
ERROR to be detected. trigger down below the trigger level after

measurement.

If the error is not eliminated, the MM-400A
needs repair. Please contact Amada Miyachi
Co., Ltd.

E19 | FORCE After If, after measurement, force continues to be
TRIGGER measurement, applied, bring the force down below the
ERROR the force input trigger level after measurement.

signal remains If the error is not eliminated, the MM-400A
above the trigger | oo s repair. Please contact Amada Miyachi
levels. Co., Ltd.

E20 | EXTERNAL | After If, after measurement, external input
TRIGGER measurement, continues to be supplied, bring the external
ERROR the external input | input down below the trigger level after

(10 V voltage or | measurement.
41020 mA | However, for 4 to 20 mA current input, an
curre_nt) S'Sna error occurs even with 0 mA or 4 mA or less.
rsma!ns g Iovel Therefore, it is required to input at least 4
thetrigger levels. mA. Adjust the current level to keep 4 mA to
trigger level or less.
If the error is not eliminated, the MM-400A
needs repair. Please contact Amada Miyachi
Co., Ltd.

13. Error List and Maintenance
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Error display Description

MEASURE | HISTORY

MENT screen
screen

GOOD G Measured value is between the upper and lower limits set in
the COMPARATOR screen.

NG UPPER | U Measured value is greater than the upper limit set in the
COMPARATOR screen.

NG L Measured value is smaller than the lower limit set in the

LOWER COMPARATOR screen.

NOCURR C Input must be fed to the NO CURR signal if you wish to use the
lack of current judgment feature in the event of lack of welding
current (if lack of current flow is detected). (Refer to Chapter
10, “(2) Description of the External I/O Signals.”)

OVER (0] Measured value is outside the measurable range.

Check the range for each item. Check also whether the welding
power supply is operating properly.

INPULS Current flow stopped before the set number of stages was
reached during impulse measurement.

Check the impulse settings. Check also whether the welding
power supply is operating properly.

PARITYNG | P The total number of schedule selection and parity signals
closed is not odd.

Select the parity signal and close the schedule selection and
parity signals so that the total number of closed signals is odd.
This error occurs if you have selected ON for the parity terminal
in the EXT INPUT/OUTPUT (4) screen.

COUNT UP | None Count exceeds the preset value.

Check the preset counter or reset the count.

13. Error List and Maintenance
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2) Replacing the Batte

The MM-400A incorporates a lithium battery for memory backup.

If the error message appears as a result of low battery voltage, replace the battery
according to the following procedure.

( WARNING

¢ When replacing the lithium battery, be sure to turn off the main power in
order to prevent electric shock.

o \When the battery is replaced, the stored data is lost. Accordingly, record
the data before replacing the battery.

a.Necessary items

¢ Non-conductive tool having dull tip like a plastic screwdriver (to lift up the
battery)

¢ Non-conductive gloves (made of latex, etc.)

b. Maintenance parts

Item Model No. Item code

Manganese dioxide lithium battery |CR2450B-ECO 1188957

c. Replacement procedure
1) Wear non-conductive gloves on both hands.

2) Turn OFF the main power switch and be sure to disconnect a plug from the

outlet.
Screw
~ &
- e 1
|| @ @
: T
=
Rear _— ....2' " — 1\ Turn OFF the main power switch
= /alls and disconnect a plug from the
= T Rk W outlet.
Screw CHP. -~ - /
ﬂ a8 (+] WS
ait s o s

13. Error List and Maintenance
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3) After one minute from turning OFF the power switch and disconnecting a
pug from the outlet, remove seven screws on the rear and sides of the
MM-400A with a Phillips screwdriver.

Screw (2 positions)

Front |a ‘ ‘ @| Rear

&
P

Screw (2 positions)

4) Expand the sheet metal cover laterally and pull it upward to remove it.

Front

Expand laterally
and pull up

Rear

5) Lift up an old battery with a non-conductive tool having dull tip like a plastic
screwdriver to replace it with a new one not to touch the power supply part.

Y V=

Wear gloves

6) When inserting a new battery, insert it in the battery holder with its positive
(+) side facing up.

7) Expand and insert the cover and mount it on the body.
8) Tighten seven screws with 0.63 N-m of general torque.
9) Turn the power on.

10) Start the equipment. When “E04: BATTERY VOLTAGE LOW” appears,
press the [RESET] button. Confirm that the battery error disappears and
set a schedule again to return to a normal use.

13. Error List and Maintenance
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ATTENTION

Lithium batteries contain hazardous substances. At the time of
disposal, observe the local laws and regulations.

13. Error List and Maintenance
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3) Replacing the Fuse

A fuse will be broken in case of the occurrence of the exceeding the rated voltage

(applying overvoltage). If a fuse is broken, replace it according to the following
procedure.

a.Maintenance parts

Item Model No. Item code
Time lag fuse (2 A) 0215002.MXP 1021895

b.Replacement procedure

1) Open the cover on the AC inlet.

2) Pull out the red fuse box.

3) Remove the broken fuse.
Install a new fuse at the position where the old fuse has been removed.

13. Error List and Maintenance
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14. Specifications

1) Measurement Specification

Target

Specification

Current

Measurement
range

1x sensitivity coil

2.000 kA range: 0.100 to 2.000 kA
6.00 kA range: 0.30 to 6.00 kA
20.00 kA range: 1.00 to 20.00 kKA
60.0 kA range: 3.0 to0 60.0 kA
200.0 kA range: 10.0 to 200.0 kA

10x sensitivity coil

0.200 kA range: 0.010 to 0.200 kA
0.60 kA range: 0.03 to 0.60 kA
2.00 kArange: 0.100 to 2.000 kA
6.0 kA range: 0.30 to 6.00 kA
20.0 kArange: 01.00 to 20.00 kA

Measurement
time

ms-AC: 1 to 5000 ms

CYC-AC: 0.5 to 250.0 CYC (50 Hz), 0.5 to 300.0 CYC
(60 Hz)

CYC-***Hz-AC: 0.5 to 200.0 CYC (M050: 50 Hz), 0.5
to 300.0 CYC (M063: 63 Hz), 0.5 to 2000.0 CYC
(M500: 500 Hz)

LONG CYC-AC: 0.5 to 500.0 CYC (50 Hz), 0.5 to
600.0 CYC (60 Hz)

CYC-DC: 0.5 to 100.0 CYC (50 Hz), 0.5 to0 120.0 CYC
(60 Hz)

ms-DC: 1 to 2000 ms

SHORT ms-DC: 0.50 to 100.00 ms (0.05-ms
increment)

Measurement
item

Maximum value (peak value) within the current flow
time or RMS in the interval from the start to end of the
measurement

RMS depending on the measurement mode

CYC mode:
Arithmetic mean RMS every half-cycle (original mode)
RMS of all measurement range (ISO mode)

ms mode:
Arithmetic mean RMS every 1 ms (original mode)
RMS of all measurement range (ISO mode)

ms-SHORT mode:
RMS in the interval from the start to end of the
measurement

14. Specifications
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Target Specification
Measurement | 1% of full scale (excluding sensor error)
accuracy Conduction angle: + 9 degrees
Current Toroidal coil
. MB-800K, MB-400K (Conventional 1x sensitivity coil)
Detection e )
method MB-45F (10x sensitivity coil)
MB-800M, MB-400M (Recommended:
ISO17657-compliant)
Measurement 600 V range: 030 to 600 V
range 20.0 Vrange: 1.0t0 20.0 V
Maximum value (peak value) within the current flow
time or RMS in the interval from the start to end of the
measurement
RMS depending on the measurement mode
CYC mode:
Measurement Arithmetic mean RMS every half-cycle (original mode)
Voltage itern RMS of all measurement range (ISO mode)
ms mode:
Arithmetic mean RMS every 1 ms (original mode)
RMS of all measurement range (ISO mode)
ms-SHORT mode:
RMS in the interval from the start to end of the
measurement
MegsUretpont + 1% of full scale (excluding sensor error)
accuracy
4.90 to 98.06 N, 0.50 to 10.00 kdf,
e 1.10 to 22.04 Ibf
49.0t0 980.6 N, 5.0 to 100.0 kdf,
MA-821B 1410 to 220.4 Ibf
Y Iggouremany 245 to 4903 N, 25 to 500 kgf
range < 0 4910 gt
9 Wy’ 70A 55 to 1102 Ibf
MA-5228 490 to 9806 N, 50 to 1000 kgf,
MA-771A
Rated setti 110 to 2204 Ibf
Force* ated setting
Measurement 11 t 10000 ms
time
Measurement Mean RMS/maximum (peak)
item
ggsastroment + 3% of full scale (excluding sensor error)
accuracy
Detection Force sensor: MA-520B/MA-521B/MA-522B
method Current/force sensor: MA-770A/MA-771A

14. Specifications
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Target Specification
Input voltage /| 14 15 410 v or 4 to 20 mA
current range
Measurement 5% to 100% of rated setting
range
External M :
current / i easuremen 1to 1000 ms
voltage input* ime
Measurement Mean value/maximum (peak)
item
Measurement + 3% of full scale (excluding sensor error)
accuracy
The measurement range changes depending on the
SENSOR STEP setting. The measurement range of
displacement is + (SENSOR STEP setting x 30000)
Measurement | um.
range (Ex.) When the SENSOR STEP setting is 1 um:
Displacement When the SENSOR STEP setting is 10 um:
Measurement | Starts measurement at the start of current flow and
item measures the displacement at the end of delay time.
+30.000 mm range: £15 um (sensor with 1 um or less
Measurement |resolution)
accuracy +300.00 mm range: +150 um (sensor with 1.1 um or
more resolution)
K ERremel 0 to 180 degrees
range
Conduction  |Measured . .
Max. conduction angle over measurement interval
angle values
Measurement + 9 degrees
accuracy

14. Specifications
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Target

Specification

Measured
value display

Select ten measured values from the following to display:

Peak current

RMS current
Average RMS current
Peak voltage

RMS voltage
Average RMS voltage
Conduction angle
Average power
Average resistance
Weld time

Weld time TP

Weld time TH

Flow time

Initial displacement*
Pulse 1 displacement*
Pulse 2 displacement*
Final displacement*
Peak force*

Average force 1*
Average force 2*
Initial force®

Final force*

Real time force*
Force time*

Peak external peak*
Average external 1*
Average external 2*
Initial external*

Final external*

Real time external*
External time*

Weld count

Good count

14. Specifications
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Target Specification

Select four waveforms from the following to display (The waveform is
displayed coarsely since the measurement result is skipped.):

Current waveform

Voltage waveform
Waveform
display

Power waveform
Resistance waveform
Displacement waveform*
Force waveform*

External voltage/current input waveform*

Current, voltage, conduction angle (Conduction angle appears only

when CYC-AC, CYC-***Hz-AC or LONG CYC-AC is selected for TIME
in the BASIC SETUP (1) screen.)

All cycle

display Displays data every half-cycle or 1 ms
Force*

Displays data every 10 ms.

Current trigger

Auto trigger*

Force trigger*

Trigger External voltage/current input trigger®
method Constant trigger

Displacement (external) trigger*
Force (external) trigger®

External (external) trigger®

Select an option from the following to use (When “00” is selected for
PULSE No., a normal measurement is made for SET PULSE and ALL
PULSE (SET).):

SET PULSE: Measures only specified pulse.

ALL PULSE (SET): Measures all specified number of pulses (20 pulses
maximum).

ALL PULSE (NO SET): Measures when the current flow interval is 500
ms or less.

Impulse

NO COOL (2”d stage measurement): Measurement is possible only if
the current at the second stage is larger than that at the first stage.

Upper/lower limit judgment of five measurements selected for measured
value display

Judgment No-current judgment by a current detection when the no-current signal
function is received from the external input

Envelope judgment by the upper/lower limit threshold based on the
reference waveform

*.

Force/displacement-equipped specification function

14. Specifications
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2) Specification of the MM-400A

Item

Specifications

Display items

MEASUREMENT screen
WAVEFORM screen

VIEW screen
COMPARATOR screen
ENVELOPE screen
HISTORY screen

PRINT screen

USB screen

ALL CYCLE screen

FORCE TIMING screen
BASIC SETUP screen
EXTEND SETUP screen
SYSTEM SETUP screen
EXT INPUT/OUTPUT screen
COMMUNICATION screen
INTERNAL MEMORY screen

Printer output

Printer is built in.

External data output

RS-232C/RS-485/Ethernet

Schedules

Number of schedules: 127

Rated input voltage

100 to 240 V AC (50/60 Hz) or 24 V DC

Input voltage tolerance

90 to 250 V AC (47 to 63 Hz) or 21.6 t0 26.4 V DC

Power consumption

40 W (50 W with printer running)

Input current

0.32 A (0.40 A max. with printer running)

Operating ambient
temperature

0°C to 45°C

Operating ambient
humidity

10°C to 90%RH (with printer not running) (no condensation)
35°C to 85%RH (with printer running) (no condensation)

Temperature during
transport or storage

-10°C to 55°C

Humidity during
transport or storage

10°C to 90% (no condensation)

Outer dimensions

266 mm (H) x 172 mm (W) x 288 mm (D) (excluding
protrusions)

Mass

Approx. 5 kg (excluding options)

Overvoltage category

Pollution degree 2
Altitude 1000 m max.
Case protection 1P20

14. Specifications
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15. Calibration

Regular calibration is required to maintain the MM-400A performance.

Calibration is conducted at our facility.

For calibration, please send your toroidal coil and force sensor together with the MM-400A.
Depending on the operating environment, the extent of deterioration varies from one
MM-400A to another. Therefore, the MM-400A must be calibrated together with the
toroidal coil and the force sensor as a set.

For more information about calibration, contact Amada Miyachi Co., Ltd.

15. Calibration
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16. Outline Drawing

1) MM-400A

(Dimensions in mm)
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2) Displacement Sensor

a.LGK-110 Type, Mitutoyo
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b. LGF-125L-B Type, Mitutoyo
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(Thread height)
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c.GT2-P12 Type, KEYENCE

M8 connecter

E% =
Elj

IE3

44.2

10min.

4.6

10min.

(6.8) - !

¢3.8
Cable length : 150mm

Indicator

A

——

75.2 (Fixable range)

0
¢8-0.030

©

S
26.4 to 14.1
30.2 to 17.9

3.8
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d.ST1278 Type, HEIDENHAIN
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17. Schedule Data Table

Setting Setting item Initial value  [SCH |SCH |SCH | SCH
screen
SCHEDULE NAME
TRIGGER CURRENT
TIME CYC-AC
gEATSL'J% FREQUENCY (*) 050Hz
) CURRENT RANGE 20.00kA
VOLTAGE RANGE 20.0V
START TIME 0000.0CYC
END TIME 0300.0CYC
PULSE MODE SET PULSE
PULSE No. 00
COOL TIME 000.5CYC
BAsic | FALL LEVEL () 80%
SETUP |MEASUREMENTMIN |, qove
2 TIME
MEAS INHIBIT TIME 00.0S
END LEVEL 05.0%
(F;L)JLSE 2TRIGLEVEL | 00 0ok
CURRENT TRIGGER | o9
LEVEL
BASIC | TOROIDAL COIL 1 TIME
SETUP  I"CALCULATION ORIGINAL
(3) CURRENT SENSOR | TOROIDAL COIL
SHUNT RESISTOR 50mV/0.5kA
(Note) (*) is not displayed by default.
32:222 Setting item Initialvalue  |SCH  |SCH | SCH | SCH
OUTPUT LEVEL 1 +00.000mm
OUTPUT LEVEL 2 +00.000mm
EXTEND | OUTPUT LEVEL 3 +00.000mm
SETUP | FINAL DELAY TIME 00000ms
(1) PULSE DELAY TIME 1 | 0000ms
PULSE DELAY TIME 2 | 0000ms
RESET DELAY TIME | 0000ms
INITIAL
cxrEnD | MEASUREMENT CURRENT START
SETUP | MEASAFTERPULSE | CURRENT START
2) FINAL MEASUREMENT | DELAY TIME
PULSE 2 RESET OFF
MEASUREMENT MODE | REFERENCE
SENSOR Mitutoyo
EXTEND ["SENSOR STEP 01.0um
SE(BJP POLARITY FORWARD
UNITS mm
OUTPUT RANGE 32.767

17. Schedule Data Table
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Setting Setting item Initial value |SCH |SCH |SCH | SCH
screen
OUTPUT LEVEL 1 0000N
OUTPUT LEVEL 2 0000N
OUTPUT LEVEL 3 0000N
DELAY TIME 0000ms
EXTEND ['START TIME 1 00000ms
SE(Z;JP END TIME 1 10000ms
START TIME 2 00000ms
END TIME 2 10000ms
RISE LEVEL 80%
FALL LEVEL 80%
SENSOR MA-771
SPAN 1000
RATED OUTPUT (*) 1.000mV/V
EXTEND | RATE (%) 9806N
SETUP | DECIMAL RANGE (*)
(3) UNITS N
TRIGGER LEVEL 10.0%
INITIAL
MEASUEEMT CURRENT START
OUTPUT LEVEL 1 0000N
OUTPUT LEVEL 2 0000N
OUTPUT LEVEL 3 0000N
EXTEND [DELAY TIME 0000ms
SE(E;JP START TIME 1 00000ms
END TIME 1 10000ms
START TIME 2 00000ms
END TIME 2 10000ms
INPUT VOLTAGE
RATE 9999
EXTEND | DECIMAL RANGE
SETUP | UNITS
() TRIGGER LEVEL 10.0%
INITIAL
MEASUREMEIE] CURRENT START
MODE NORMAL
LANGUAGE ENGLISH
WELD COUNTER
SYSTEM [oESET -
YSTEN Sgé)SDEgoumER 000000
(1) DATE AND TIME -
NESS o7
BRIGHT OFF
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SYSTEM
SETUP

()

CURRENT SAMPLING
INTERVAL

100ps

CURRENT
CONVERSION
COEFFICIENT

227.0mV/KA

FORCE / EXTERNAL
SAMPLING INTERVAL

200ps

(Note) (*) is not displayed by default.
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Setting

screen Setting item Initial value SCH SCH SCH SCH
CURRENT AVERAGE
RMS LOWER 00.00kA
CURRENT AVERAGE
RMS UPPER 99.99KkA
CURRENT PEAK
CONER 00.00kA
CURRENT PEAK
s 99.99KA
COMPA- | VOLTAGE AVERAGE | o o
RATOR | RMS LOWER
VOLTAGE AVERAGE
RMS UPPER 99.9V
VOLTAGE PEAK
O 00.0V
VOLTAGE PEAK
UPPER 99.9V
WELD TIME LOWER | 0000.0CYC
WELD TIME UPPER | 3000.0CYC
Setting Setting item Initial value  |SCH |SCH |SCH | SCH
SEGMENTH#1
ON/OFF OFF
OFFSET UPPER 00.00kA
OFFSET LOWER 00.00kA
START TIME UPPER | 00000ms
START TIME LOWER | 00000ms
END TIME UPPER 00000ms
END TIME LOWER 00000ms
SEGMENT#2
__ [onioFF OFF
=% | OFFSET UPPER 00.00kA
55 | OFFSET LOWER 00.00kA
oo ['START TIME UPPER | 00000ms
=2 [STARTTIMELOWER | 00000ms
Wi END TIME UPPER 00000ms
END TIME LOWER 00000ms
SEGMENT#3
ON/OFF OFF
OFFSET UPPER 00.00kA
OFFSET LOWER 00.00kA
START TIME UPPER | 00000ms
START TIME LOWER | 00000ms
END TIME UPPER 00000ms
END TIME LOWER 00000ms
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Setting

Setting item Initial value SCH SCH SCH SCH
screen
SEGMENT#1
ON/OFF OFF
OFFSET UPPER 00.0V
OFFSET LOWER 00.0V
START TIME UPPER 00000ms
START TIME LOWER 00000ms
END TIME UPPER 00000ms
END TIME LOWER 00000ms
SEGMENT#2
~ ON/OFF OFF
%E OFFSET UPPER 00.0V
% % OFFSET LOWER 00.0V
oo START TIME UPPER 00000ms
; ; START TIME LOWER 00000ms
ww END TIME UPPER 00000ms
END TIME LOWER 00000ms
SEGMENT#3
ON/OFF OFF
OFFSET UPPER 00.0V
OFFSET LOWER 00.0V
START TIME UPPER 00000ms
START TIME LOWER 00000ms
END TIME UPPER 00000ms
END TIME LOWER 00000ms
ENVE- COMPARATOR MODE | VALUE SET
LOPE (3) | ENVELOPE INTERVAL | 1000us
SR Setting item Initial value Setting value
screen
MEASUREMENT 1 CURR AVE RMS
MEASUREMENT 2 CURR PEAK
MEASUREMENT 3 CURR AVE RMS
MEASUREMENT 4 CURR PEAK
MEASUREMENT 5 WELD TIME
MEASUREMENT 6 -

VIEW MEASUREMENT 7 -
MEASUREMENT 8 -
MEASUREMENT 9 -
MEASUREMENT 10 -

WAVEFORM 1 CURRENT ON
WAVEFORM 2 VOLTAGE ON
WAVEFORM 3 POWER ON
WAVEFORM 4 RESISTANCE ON
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:i:g:g Setting item Initial value Setting value
ITEM OFF
INTERVAL 0001
OUT OF LIMIT
OPERATION OFF
PRINT "L |STORY AREA start (*) | 2016.01.01
HISTORY AREA end (*) 2077.12.31
SCHEDULE AREA start (*) | 001
SCHEDULE AREA end (*) | 127
gi:ggg Setting item Initial value Setting value
ITEM OFF
INTERVAL 0001
OUT OF LIMIT
OPERATION OFF
WAVE DECIMATION 200us
UNITS OFF
USB  |'DECIMAL POINT RANGE | .
HISTORY AREA start (*) | 2016.01.01
HISTORY AREA end (*) 2077.12.31
SCHEDULE AREA start (*) | 001
SCHEDULE AREA end (*) | 127
FILE NO. (*) 01
Setting Setting item Initial value Setting value
screen
ITEM OFF
INTERVAL 0001
OUT OF LIMIT
OPERATION OFF
COMMU. | WAVE DECIMATION 200us
NICATION UNITS OFF
1) DECIMAL POINT RANGE | .
HISTORY AREA start (*) | 2016.01.01
HISTORY AREA end (*) 2077.12.31
SCHEDULE AREA start (*) | 001
SCHEDULE AREA end (*) | 127
MODE OFF
ONE WAY
ID NUMBER 01
,\ﬁg/'\@fg,'\j IP ADDRESS (*) 198.168.001.010
@ SUBNET MASK (*) 255.255.255.000
DEFAULT GATEWAY (*) | 198.168.001.010
PORT NUMBER (*) 1024
MAC ADDRESS (*) 00-60-d5-03-**-**

(Note) (*) is not displayed by default.
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2:::222 Setting item Initial value Setting value
INPUT 1 PARITY
PROGRAM
INPUT 2 PROTECT
EXT INPUT 3 g/I_Fé\gUREMENT
INPUT/
ouTpuT | INPUT 4 COUNT RESET
(1) INPUT 5 ERROR RESET
INPUT 6
INPUT 7 DIST TRIGGER
INPUT 8 FORCE TRIGGER
OUTPUT 1 CURR NG
OUTPUT 2 VOLT NG
OUTPUT 3 TIME NG
OUTPUT 4 GOOD
EXT OUTPUT 5 NO CURR
INPUT/ | OUTPUT 6 COUNT UP
OUTPUT | OUTPUT 7 TROUBLE
@ [outpuTs DIST LEV1
OUTPUT 9 DIST LEV2
OUTPUT 10 FORCE LEV1
OUTPUT 11 FORCE LEV2
OUTPUT 12
PARITY OFF
EXT INPUT DEBOUNCE TIME 10ms
INPUT/ [ NG OUTPUT MODE NORMALLY
OUTPUT CLOSED
(3) OUTPUT TIME 10ms
OUTPUT LEVEL OUTPUT LEVEL
el Setting item Initial value Setting value
screen
ITEM OFF
IISE I(,)\IJEZ\I/:ALLIMIT -
MEMORY | opERATION OFF
WAVE DECIMATION 200us
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Setting Setting item Initial value |SCH |SCH |SCH |scH
screen
SCHEDULE NAME
START MEASUREMENT | 000.0CYC
MEASUREMENT
RANGE 0.5CYC
SEAM %‘Eﬁ”&f“m 00.5CYC
SETUP | START TIME 1 00000.0CYC
M END TIME 1 15000.0CYC
START TIME 2 00000.0CYC
END TIME 2 15000.0CYC
START TIME 3 00000.0CYC
END TIME 3 15000.0CYC
CURRENT 1 LOWER | 00.00kA
CURRENT 1 UPPER 99.99kA
CURRENT 2LOWER | 00.00kA
CURRENT 2 UPPER 99.99kA
CURRENT 3LOWER | 00.00kA
SSEE‘I"A\UNIID CURRENT 3 UPPER 99.99kA
(2) | VOLTAGE 1LOWER 00.0V
VOLTAGE 1 UPPER 99.9v
VOLTAGE 2 LOWER 00.0V
VOLTAGE 2 UPPER 99.9v
VOLTAGE 3 LOWER 00.0V
VOLTAGE 3 UPPER 99.9v
TRIGGER CURRENT
TIME CYC-AC
CALCULATION ORIGINAL
SEAM | CURRENT RANGE 20.00kA
SETUP [VOLTAGE RANGE 20.0V
() | CURRENT TRIGGER -
LEVEL
TOROIDAL COIL 1 TIME
END LEVEL 05.0%
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Contact your WSI Representative TODAY!

WELD
SYSTEMS
INTEGRATORS, INC.

RESISTANCE WELDING. SOLVED.

WSI

844-WSI-WELD

wwwWSIWeld.com - sales@wsiweld.com

4943 Driscoll Road - Warrensville Heights, OH 44146 USA DISTRIBUTED BY:
Main: 844-44-TECNA - International: +1-216-475-5629
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