


e Original Instructions

Thank you very much for purchasing FANUC Robot.
Before using the Robot, be sure to read the "FANUC Robot SAFETY HANDBOOK (B-80687EN)"
and understand the content.

* No part of this manual may be reproduced in any form.
» The appearance and specifications of this product are subject to change without notice.

The products in this manual are controlled based on Japan's “Foreign Exchange and
Foreign Trade Law". The export from Japan may be subject to an export license by the
government of Japan. Further, re-export to another country may be subject to the license
of the government of the country from where the product is re-exported. Furthermore, the
product may also be controlled by re-export regulations of the United States government.
Should you wish to export or re-export these products, please contact FANUC for advice.

In this manual, we endeavor to include all pertinent matters. There are, however, a very
large number of operations that must not or cannot be performed, and if the manual
contained them all, it would be enormous in volume. It is, therefore, requested to assume
that any operations that are not explicitly described as being possible are "not possible".
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SAFETY PRECAUTIONS

This chapter describes the precautions which must be followed to ensure the safe use of the robot.
Before using the robot, be sure to read this chapter thoroughly.

For detailed functions of the robot operation, read the relevant operator's manual to understand fully its
specification.

For the safety of the operator and the system, follow all safety precautions when operating a robot and its
peripheral equipment installed in a work cell.

In addition, refer to the “FANUC Robot SAFETY HANDBOOK (B-80687EN)”.

1

DEFINITION OF USER

The user can be defined as follows.

Operator:

Programmer:

Maintenance engineer:

Turns ON/OFF power to the robot
Starts the robot program from the operator’s panel

Operates the robot
Teaches the robot inside the safety fence

Operates the robot
Teaches the robot inside the safety fence
Performs maintenance (repair, adjustment, replacement)

Operator is not allowed to work in the safety fence.

Programmers and maintenance engineers are allowed to work in the safety fence. The work inside
the safety fence includes lifting, setting, teaching, adjustment, maintenance, etc.

To work inside the safety fence, the person must receive a professional training for the robot.

During the operation, programming, and maintenance of your robotic system, the programmer, operator,
and maintenance engineer should take additional care of their safety by wearing the following safety
items.

Adequate clothes for the operation
Safety shoes
A helmet

s-1



SAFETY PRECAUTIONS B-83284EN-3/04

2 DEFINITION OF SAFETY NOTATIONS

To ensure the safety of users and prevent damage to the machine, this manual indicates each precaution on
safety with "WARNING" or "CAUTION" according to its severity. Supplementary information is indicated
by "NOTE". Read the contents of each "WARNING", "CAUTION" and "NOTE" before using the robot.

Symbol Definitions

Used if hazard resulting in the death or serious injury of the user will
AWARNING be expected to occur if he or she fails to follow the approved
procedure.

Used if a hazard resulting in the minor or moderate injury of the user,
ﬁCAUTION or equipment damage may be expected to occur if he or she fails to
follow the approved procedure.

Used if a supplementary explanation not related to any of WARNING
and CAUTION is to be indicated.

NOTE

e Check this manual thoroughly, and keep it handy for the future reference.

3 SAFETY OF THE USER

User safety is the primary safety consideration. Because it is very dangerous to enter the operating
space of the robot during automatic operation, adequate safety precautions must be observed.

The following lists the general safety precautions. Careful consideration must be made to ensure user
safety.

(1) Have the robot system users attend the training courses held by FANUC.

| FANUC provides various training courses. Contact our sales office for details. |

(2) Even when the robot is stationary, it is possible that the robot is still in a ready to move state, and is
waiting for a signal. In this state, the robot is regarded as still in motion. To ensure user safety,
provide the system with an alarm to indicate visually or aurally that the robot is in motion.

(3) Install a safety fence with a gate so that no user can enter the work area without passing through the
gate. Install an interlocking device, a safety plug, and so forth in the safety gate so that the robot is
stopped as the safety gate is opened.

The controller is designed to receive this interlocking signal of the door switch. When the gate
is opened and this signal received, the controller stops the robot (Please refer to "STOP
TYPE OF ROBOT" in "SAFETY PRECAUTIONS" for detail of stop type). For connection,
see Fig. 3 (b).

(4) Provide the peripheral equipment with appropriate earth (Class A, Class B, Class C, and Class D).

(5) Try toinstall the peripheral equipment outside the robot operating space.

(6) Draw an outline on the floor, clearly indicating the range of the robot operating space, including the
tools such as a hand.

(7) Install a mat switch or photoelectric switch on the floor with an interlock to a visual or aural alarm
that stops the robot when a user enters the work area.

(8) If necessary, install a safety lock so that no one except the user in charge can turn on the power of
the robot.
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The circuit breaker installed in the controller is designed to disable anyone from turning it on
when it is locked with a padlock.

(9) When adjusting each peripheral equipment independently, be sure to turn off the power of the robot.

(10) Operators should be ungloved while manipulating the operator panel or teach pendant. Operation
with gloved fingers could cause an operation error.

(11) Programs, system variables, and other information can be saved on memory card or USB memories.
Be sure to save the data periodically in case the data is lost in an accident. (refer to Controller
OPERATOR’S MANUAL.)

(12) The robot should be transported and installed by accurately following the procedures recommended
by FANUC. Wrong transportation or installation may cause the robot to fall, resulting in severe
injury to workers.

(13) In the first operation of the robot after installation, the operation should be restricted to low speeds.
Then, the speed should be gradually increased to check the operation of the robot.

(14) Before the robot is started, it should be checked that no one is inside the safety fence. At the same
time, a check must be made to ensure that there is no risk of hazardous situations. If detected, such a
situation should be eliminated before the operation.

(15) When the robot is used, the following precautions should be taken. Otherwise, the robot and
peripheral equipment can be adversely affected, or workers can be severely injured.

- Avoid using the robot in a flammable environment.

- Avoid using the robot in an explosive environment.

- Avoid using the robot in an environment full of radiation.

- Avoid using the robot under water or at high humidity.

- Avoid using the robot to carry a person or animal.

- Avoid using the robot as a stepladder. (Never climb up on or hang from the robot.)
- Outdoor

(16) When connecting the peripheral equipment related to stop (safety fence etc.) and each signal
(external emergency, fence etc.) of robot, be sure to confirm the stop movement and do not take the
wrong connection.

(17) When preparing footstep, please consider security for installation and maintenance work in high
place according to Fig. 3 (c). Please consider footstep and safety belt mounting position.
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RP1
Pulsecoder

RI/RO,XHBK XROT

RM1
Motor power/brake

/\ Safety fence

Interlocking device and safety plug that are activated if the gate is opened.

Fig. 3 (a) Safety fence and safety gate

/A WARNING

directions of the robot.

When you close a fence, please confirm that there is not a person from all

Dual chain

or Panel board

EAS1

Emergency stop board

Single chain

Panel board

FENCE1

FENCE2

I For the R-30iB, the R-30iB Mate ,
the R-30iB Plus, the R-30iB Mate Plus

!Terminals EAS1,EAS11,EAS2 EAS21 are provided on the

! emergency stop board.

I Refer to the 3. ELECTRICAL CONNCETIONS of Il. CONNECTION in |
| R-30iB/R-30iB Plus CONTROLLER MAINTENANCE MANUAL |

| (B-83195EN) or

| R-30iB Mate/R-30iB Mate Plus CONTROLLER MAINTENANCE |

| MANUAL (B-83525EN) for details.

Fig. 3 (b) Connection diagram for the signal of safety fence
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Hook for safety belt
Fence \

Steps — T = —
L Trestle
Pedestal /

for maintenance

77 7777777 777

Fig. 3 (c) Pedestal for maintenance

3.1 SAFETY OF THE OPERATOR

An operator refers to a person who turns on and off the robot system and starts a robot program from, for
example, the operator panel during daily operation.
Operators cannot work inside of the safety fence.

(1) If the robot does not need to be operated, turn off the robot controller power or press the
EMERGENCY STOP button during working.

(2) Operate the robot system outside the operating space of the robot.

(3) Install a safety fence or safety door to avoid the accidental entry of a person other than an operator in
charge or keep operator out from the hazardous place.

(4) Install one or more necessary quantity of EMERGENCY STOP button(s) within the operator’s reach
in appropriate location(s) based on the system layout.

The robot controller is designed to be connected to an external EMERGENCY STOP button.
With this connection, the controller stops the robot operation (Please refer to "STOP TYPE
OF ROBOT" in "SAFETY PRECAUTIONS" for detail of stop type) when the external
EMERGENCY STOP button is pressed. See the diagram below for connection.
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Dual chain

External stop button
Emergency stop board

or Panel board

I Connect EES1 and EES11, EES2 and EES21.
i

I For the R-30iB, the R-30iB Mate,

I the R-30iB Plus, the R-30iB Mate Plus
|
i EES1, EES11, EES2, EES21 are on the emergency stop board.

: Refer to the 3. ELECTRICAL CONNCETIONS of Il. CONNECTION in -
- R-30iB/R-30iB Plus CONTROLLER MAINTENANGE MANUAL !
Single chain I (B-83195EN) or |
External stop button I'R-30iB Mate/R-30iB Mate Plus CONTROLLER MAINTENANGE |

: MANUAL (B-83525EN) for details. i

Fig. 3.1 Connection diagram for external emergency stop button

3.2 SAFETY OF THE PROGRAMMER

While teaching the robot, the operator may need to enter the robot operation area. The programmer
must ensure the safety especially.

(1) Unless it is specifically necessary to enter the robot operating space, carry out all tasks outside the
operating space.

(2) Before teaching the robot, check that the robot and its peripheral equipment are all in the normal
operating condition.

(3) Ifitis inevitable to enter the robot operating space to teach the robot, check the locations, settings,
and other conditions of the safety devices (such as the EMERGENCY STOP button, the
DEADMAN switch on the teach pendant) before entering the area.

(4) The programmer must be extremely careful not to let anyone else enter the robot operating space.

(5) Programming should be done outside the area of the safety fence as far as possible. If programming
needs to be done inside the safety fence, the programmer should take the following precautions:

— Before entering the area of the safety fence, ensure that there is no risk of dangerous situations
in the area.

— Be prepared to press the emergency stop button whenever necessary.

— Robot motions should be made at low speeds.

— Before starting programming, check the whole robot system status to ensure that no remote
instruction to the peripheral equipment or motion would be dangerous to the user.

Our operator panel is provided with an emergency stop button and a key switch (mode switch) for selecting the
automatic operation (AUTO) and the teach modes (T1 and T2). Before entering the inside of the safety fence for
the purpose of teaching, set the switch to a teach mode, remove the key from the mode switch to prevent other
people from changing the operation mode carelessly, then open the safety gate. If the safety gate is opened with
the automatic operation set, the robot stops (Please refer to "STOP TYPE OF ROBOT" in "SAFETY
PRECAUTIONS" for detail of stop type). After the switch is set to a teach mode, the safety gate is disabled. The
programmer should understand that the safety gate is disabled and is responsible for keeping other people from
entering the inside of the safety fence.
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Our teach pendant is provided with a DEADMAN switch as well as an emergency stop button. These button and
switch function as follows:
(1) Emergency stop button: Causes the stop of the robot (Please refer to "STOP TYPE OF ROBOT" in
"SAFETY PRECAUTIONS" for detail of stop type) when pressed.
(2) DEADMAN switch: Functions differently depending on the teach pendant enable/disable switch setting
status.
(@) Enable: Servo power is turned off when the operator releases the DEADMAN switch or when the
operator presses the switch strongly.
(b) Disable: The DEADMAN switch is disabled.
(Note) The DEADMAN switch is provided to stop the robot when the operator releases the teach pendant or
presses the pendant strongly in case of emergency. The R-30iB/R-30iB Mate/R-30iB Plus/R-30iB
Mate Plus employs a 3-position DEADMAN switch, which allows the robot to operate when the
3-position DEADMAN switch is pressed to its intermediate point. When the operator releases the
DEADMAN switch or presses the switch strongly, the robot stops immediately.

The operator’s intention of starting teaching is determined by the controller through the dual operation of setting the
teach pendant enable/disable switch to the enable position and pressing the DEADMAN switch. The operator
should make sure that the robot could operate in such conditions and be responsible in carrying out tasks safely.

Based on the risk assessment by FANUC, number of operation of DEADMAN SW should not exceed about 10000
times per year.

The teach pendant, operator panel, and peripheral equipment interface send each robot start signal. However the
validity of each signal changes as follows depending on the mode switch and the DEADMAN switch of the operator
panel, the teach pendant enable switch and the remote condition on the software.

Software _
Teach pendant Peripheral
Mode . remote Teach pendant Operator panel .
enable switch . equipment
condition
on Local Not allowed Not allowed Not allowed
AUTO Remote Not allowed Not allowed Not allowed
mode off Local Not allowed Allowed to start Not allowed
Remote Not allowed Not allowed Allowed to start
on Local Allowed to start Not allowed Not allowed
T1, T2 Remote Allowed to start Not allowed Not allowed
mode off Local Not allowed Not allowed Not allowed
Remote Not allowed Not allowed Not allowed

T1,T2 mode: DEADMAN switch is effective.

(6) To start the system using the operator box or operator panel, make certain that nobody is the robot
operating space area and that there are no abnormalities in the robot operating space.
(7) When a program is completed, be sure to carry out a test operation according to the following
procedure.
(&) Run the program for at least one operation cycle in the single step mode at low speed.
(b) Run the program for at least one operation cycle in continuous operation at low speed.
(c) Run the program for one operation cycle in continuous operation at the intermediate speed and
check that no abnormalities occur due to a delay in timing.
(d) Run the program for one operation cycle in continuous operation at the normal operating speed
and check that the system operates automatically without trouble.
(e) After checking the completeness of the program through the test operation above, execute it in
the automatic operation.
(8) While operating the system in the automatic operation, the programmer should leave the safety
fence.
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3.3 SAFETY OF THE MAINTENANCE ENGINEER

For the safety of maintenance engineer personnel, pay utmost attention to the following.

(1) During operation, never enter the robot operating space.

(2) A hazardous situation may arise when the robot or the system, are kept with their power-on during
maintenance operations. Therefore, for any maintenance operation, the robot and the system should
be put into the power-off state. If necessary, a lock should be in place in order to prevent any other
person from turning on the robot and/or the system. In case maintenance needs to be executed in the
power-on state, the emergency stop button must be pressed as far as possible.

(3) If it becomes necessary to enter the robot operating space while the power is on, press the emergency
stop button on the operator box or operator panel, or the teach pendant before entering the range.
The maintenance worker must indicate that maintenance work is in progress and be careful not to
allow other people to operate the robot carelessly.

(4) When entering the area enclosed by the safety fence, the worker must check the whole robot system
in order to make sure no dangerous situations exist. In case the worker needs to enter the safety area
whilst a dangerous situation exists, extreme care must be taken, and whole robot system status must
be carefully monitored.

(5) Before the maintenance of the pneumatic system is started, the supply pressure should be shut off
and the pressure in the piping should be reduced to zero.

(6) Before the start of maintenance work, check that the robot and its peripheral equipment are all in the
normal operating condition.

(7) Do not operate the robot in the automatic operation while anybody is in the robot operating space.

(8) When you maintain the robot alongside a wall or instrument, or when multiple users are working
nearby, make certain that their escape path is not obstructed.

(9) When a tool is mounted on the robot, or when any movable device other than the robot is installed,
such as belt conveyor, pay careful attention to its motion.

(10) If necessary, have a user who is familiar with the robot system stand beside the operator panel and
observe the work being performed. If any danger arises, the user should be ready to press the
EMERGENCY STOP button at any time.

(11) When replacing a part, please contact your local FANUC representative. If a wrong procedure is
followed, an accident may occur, causing damage to the robot and injury to the user.

(12) When replacing or reinstalling components, take care to prevent foreign material from entering the
system.

(13) When handling each unit or printed circuit board in the controller during inspection, turn off the
circuit breaker to protect against electric shock.

If there are two cabinets, turn off the both circuit breaker.

(14) A part should be replaced with a part recommended by FANUC. If other parts are used, malfunction
or damage would occur. Especially, a fuse that is not recommended by FANUC should not be used.
Such a fuse may cause a fire.

(15) When restarting the robot system after completing maintenance work, make sure in advance that
there is no person in the operating space and that the robot and the peripheral equipment are not
abnormal.

(16) When a motor or brake is removed, the robot arm should be supported with a crane or other
equipment beforehand so that the arm would not fall during the removal.

(17) Whenever grease is spilled on the floor, it should be removed as quickly as possible to prevent
dangerous falls.

(18) The following parts are heated. If a maintenance user needs to touch such a part in the heated state,
the user should wear heat-resistant gloves or use other protective tools.

Servo motor
Inside the controller
Reducer

Gearbox
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Wrist unit

(19) Maintenance should be done under suitable light. Care must be taken that the light would not cause
any danger.

(20) When a motor, reducer, or other heavy load is handled, a crane or other equipment should be used to
protect maintenance workers from excessive load. Otherwise, the maintenance workers would be
severely injured.

(21) The robot should not be stepped on or climbed up during maintenance. If it is attempted, the robot
would be adversely affected. In addition, a misstep can cause injury to the worker.

(22) When performing maintenance work in high place, secure a footstep and wear safety belt.

(23) After the maintenance is completed, spilled oil or water and metal chips should be removed from the
floor around the robot and within the safety fence.

(24) When a part is replaced, all bolts and other related components should put back into their original
places. A careful check must be given to ensure that no components are missing or left not mounted.

(25) In case robot motion is required during maintenance, the following precautions should be taken :

- Foresee an escape route. And during the maintenance motion itself, monitor continuously the
whole robot system so that your escape route will not become blocked by the robot, or by peripheral
equipment.

- Always pay attention to potentially dangerous situations, and be prepared to press the emergency
stop button whenever necessary.

(26) The robot should be periodically inspected. (Refer to the robot mechanical manual and controller
maintenance manual.) A failure to do the periodical inspection can adversely affect the performance
or service life of the robot and may cause an accident

(27) After a part is replaced, a test execution should be given for the robot according to a predetermined
method. (See TESTING section of “Controller operator’s manual”.) During the test execution, the
maintenance worker should work outside the safety fence.

4 SAFETY OF THE TOOLS AND
PERIPHERAL EQUIPMENT

4.1 PRECAUTIONS IN PROGRAMMING

(1) Use a limit switch or other sensor to detect a dangerous condition and, if necessary, design the
program to stop the robot when the sensor signal is received.

(2) Design the program to stop the robot when an abnormality occurs in any other robots or peripheral
equipment, even though the robot itself is normal.

(3) For a system in which the robot and its peripheral equipment are in synchronous maotion, particular
care must be taken in programming so that they do not interfere with each other.

(4) Provide a suitable interface between the robot and its peripheral equipment so that the robot can
detect the states of all devices in the system and can be stopped according to the states.

4.2 PRECAUTIONS FOR MECHANISM

(1) Keep the component cells of the robot system clean, operate the robot where insulated from the
influence of oil, water, and dust.

(2) Don’t use unconfirmed liquid for cutting fluid and cleaning fluid.

(3) Adopt limit switches or mechanical stoppers to limit the robot motion, and avoid the robot from
collisions against peripheral equipment or tools.

(4) Observe the following precautions about the mechanical unit cables. Failure to follow precautions
may cause problems.
e Use mechanical unit cable that have required user interface.
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()

(6)

5

e Do not add user cable or hose to inside of the mechanical unit.

e  Please do not obstruct the movement of the mechanical unit when cables are added to outside
of mechanical unit.

e In the case of the model that a cable is exposed, please do not perform remodeling (Adding a
protective cover and fix an outside cable more) obstructing the behavior of the outcrop of the
cable.

»  When installing user peripheral equipment on the robot mechanical unit, please pay attention
that the device does not interfere with the robot itself.

The frequent power-off stop for the robot during operation causes the trouble of the robot. Please

avoid the system construction that power-off stop would be operated routinely. (Refer to bad case

example.) Please perform power-off stop after reducing the speed of the robot and stopping it by
hold stop or cycle stop when it is not urgent. (Please refer to "STOP TYPE OF ROBOT" in

"SAFETY PRECAUTIONS" for detail of stop type.)

(Bad case example)

e Whenever poor product is generated, a line stops by emergency stop and power-off of the robot
is incurred.

e When alteration is necessary, safety switch is operated by opening safety fence and power-off
stop is incurred for the robot during operation.

e An operator pushes the emergency stop button frequently, and a line stops.

e Anarea sensor or a mat switch connected to safety signal operates routinely and power-off stop
is incurred for the robot.

e  Power-off stop is regularly incurred due to an inappropriate setting for Dual Check Safety
(DCS).

Power-off stop of Robot is executed when collision detection alarm (SRVO-050) etc. occurs. Please

try to avoid unnecessary power-off stops. It may cause the trouble of the robot, too. So remove the

causes of the alarm.

SAFETY OF THE ROBOT MECHANICAL
UNIT

0.1

PRECAUTIONS IN OPERATION

)
)

5.2

When operating the robot in the jog mode, set it at an appropriate speed so that the operator can
manage the robot in any eventuality.

Before pressing the jog key, be sure you know in advance what motion the robot will perform in the
jog mode.

PRECAUTIONS IN PROGRAMMING

)
)

9.3

When the operating spaces of robots overlap, make certain that the motions of the robots do not
interfere with each other.

Be sure to specify the predetermined work origin in a motion program for the robot and program the
motion so that it starts from the origin and terminates at the origin. Make it possible for the operator
to easily distinguish at a glance that the robot motion has terminated.

PRECAUTIONS FOR MECHANISMS

M)

Keep the robot operation area clean, and operate the robot in an environment free of grease, water,
and dust.
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5.4 PROCEDURE TO MOVE ARM WITHOUT DRIVE POWER
IN EMERGENCY OR ABNORMAL SITUATIONS

For emergency or abnormal situations (e.g. persons trapped in or pinched by the robot), brake release unit
can be used to move the robot axes without drive power.

Please refer to controller maintenance manual and mechanical unit operator’s manual for using method of
brake release unit and method of supporting robot.

6 SAFETY OF THE END EFFECTOR

6.1 PRECAUTIONS IN PROGRAMMING

(1) To control the pneumatic, hydraulic and electric actuators, carefully consider the necessary time
delay after issuing each control command up to actual motion and ensure safe control.

(2) Provide the end effector with a limit switch, and control the robot system by monitoring the state of
the end effector.

[  STOP TYPE OF ROBOT

The following three robot stop types exist:

Power-Off stop (Category 0 following IEC 60204-1)
Servo power is turned off and the robot stops immediately. Servo power is turned off when the robot is
moving, and the path of the deceleration is uncontrolled.
The following processing is performed at Power-Off stop.
- Analarm is generated and servo power is turned off. The robot operation is stopped immediately.
- Execution of the program is paused.
Frequent Power-Off stop of the robot during operation can cause failures of the robot.
Avoid system designs that require routine or frequent Power-Off stop conditions.

Controlled stop (Category 1 following IEC 60204-1)
The robot is decelerated until it stops, and servo power is turned off.
The following processing is performed at Controlled stop.
- The alarm "SRVO-199 Controlled stop" occurs along with a decelerated stop. Execution of the
program is paused.
- After the decelerated stop, an alarm is generated and servo power is turned off.

Hold (Category 2 following IEC 60204-1)
The robot is decelerated until it stops, and servo power remains on.
The following processing is performed at Hold.
- The robot operation is decelerated until it stops. Execution of the program is paused.

/A WARNING
The stopping distance and stopping time of Controlled stop are longer than the
stopping distance and stopping time of Power-Off stop. A risk assessment for
the whole robot system, which takes into consideration the increased stopping
distance and stopping time, is necessary when Controlled stop is used.
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When the emergency stop button is pressed or the FENCE is open, the stop type of robot is Power-Off
stop or Controlled stop. The configuration of stop type for each situation is called “stop pattern”. The
stop patterns differ according to the controller type or option configuration.

There are the following 3 stop patterns.

Stop Emergency External Servo
Mode stop Emergency FENCE open SVOFF input .
pattern disconnect
button stop

AUTO P-Stop P-Stop C-Stop C-Stop P-Stop

A T1 P-Stop P-Stop - C-Stop P-Stop

T2 P-Stop P-Stop - C-Stop P-Stop

AUTO P-Stop P-Stop P-Stop P-Stop P-Stop

B T1 P-Stop P-Stop - P-Stop P-Stop

T2 P-Stop P-Stop - P-Stop P-Stop

AUTO C-Stop C-Stop C-Stop C-Stop C-Stop

C T1 P-Stop P-Stop - C-Stop P-Stop

T2 P-Stop P-Stop - C-Stop P-Stop
P-Stop:  Power-Off stop
C-Stop:  Controlled stop

The following table indicates the stop pattern according to the controller ty

Disable

pe or option configuration.

R-30iB/R-30iB Mate

Option R-30iB Plus/R-30iB Mate Plus
Standard A
Controlled stop by E-Stop (A05B-2600-J570) C(®

(*) R-30iB / R-30iB Mate/R-30iB Plus/R-30iB Mate Plus do not have servo disconnect. R-30iB
Mate/R-30iB Mate Plus do not have SVOFF input.

The stop pattern of the controller is displayed in "Stop pattern” line in software version screen. Please
refer to "Software version" in operator's manual of controller for the detail of software version screen.

"Controlled stop by E-Stop" option
When "Controlled stop by E-Stop"” (A05B-2600-J570) option is specified, the stop type of the following
alarms is Controlled stop in AUTO mode. In T1 or T2 mode, the stop type is Power-Off stop.

Alarm

Condition

SRVO-001 Operator panel E-stop

Operator's panel E-stop is pressed.

SRVO0-002 Teach pendant E-stop

Teach pendant emergency stop is pressed.

SRVO-007 External emergency stops

External emergency stop input (EES1-EES11, EES2-EES21) is

open.

SRVO-408 DCS SSO Ext Emergency Stop

In DCS Safe 1/0 connect function, SSO[3] is OFF.

SRVO0-409 DCS SSO Servo Disconnect

In DCS Safe I/0 connect function, SSO[4] is OFF.

Controlled stop is different from Power-Off stop as follows:
- In Controlled stop, the robot is stopped on the program path. This function is effective for a system
where the robot can interfere with peripheral equipment or other devices if it deviates from the
program path.
- Controlled stop has less physical impact than Power-Off stop. This function is effective for systems
where the physical impact on tools is required to be reduced.
- The stopping distance and stopping time of Controlled stop is longer than the stopping distance and
stopping time of Power-Off stop. Refer to the operator's manual of a particular robot model for the
data of stopping distance and stopping time.
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When this option is loaded, this function cannot be disabled.

The stop type of DCS Position and Speed Check functions is not affected by the loading of this option.
The stop type set on the DCS screen is used.

/AN WARNING
The stopping distance and stopping time of Controlled stop is longer than the
stopping distance and stopping time of Power-Off stop. A risk assessment for
the whole robot system, which takes into consideration the stopping distance
and stopping time increased in AUTO mode on the above alarms, is necessary
when this option is loaded.
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Related manuals

The following manuals are available:

Robot controller

Arc Welding Function
OPERATOR’S MANUAL
B-83284EN-3

(This manual)

Intended readers:

Operators responsible for designing, introducing, operating, and
adjusting the robot system at the work site.

Topics:

Description of the setting and operation for arc welding

Use:

Guide to teaching, introducing, and adjusting the robot at the work
site, and application designing.

OPERATOR’S MANUAL
(Basic Operation)
B-83284EN

Intended readers:

Operators responsible for designing, introducing, operating, and
adjusting the robot system at the work site.

Topics:

Functions, operations and the procedure for operating the robot.
Programming procedure, interface and alarm.

Use:

Guide to teaching, introducing, and adjusting the robot at the work
site, and application designing.

OPERATOR'S MANUAL
(Alarm Code List)
B-83284EN-1

Topics:

Error code listings, causes, and remedies.

Use:

Installing and activating the system, connecting the mechanical
unit to the peripheral device and maintenance the robot.

Optional Function
OPERATOR’S MANUAL
B-83284EN-2

Intended readers:

Operators responsible for designing, introducing, operating, and
adjusting the robot system at the work site.

Topics:

Description of the software optional functions for arc welding.
Use:

Guide to teaching, introducing, and adjusting the robot at the work
site, and application designing.

Spot Welding Function
OPERATOR’S MANUAL
B-83284EN-4

Intended readers:

Operators responsible for designing, introducing, operating, and
adjusting the robot system at the work site.

Topics:

Description of the setting and operation for spot welding
application software.

Use:

Guide to teaching, introducing, and adjusting the robot at the work
site, and application designing.

Dispense Function
OPERATOR’S MANUAL
B-83284EN-5

Intended readers:

Operators responsible for designing, introducing, operating, and
adjusting the robot system at the work site.

Topics:

Description of the setting and operation for dispense application
software.

Use:

Guide to teaching, introducing, and adjusting the robot at the work
site, and application designing.

MAINTENANCE MANUAL
B-83195EN (for R-30iB,
R-30iB Plus),

B-83525EN (for R-30iB
Mate)

Topics:
Installing and activating the system, connecting the mechanical
unit to the peripheral device and maintenance the robot.
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Mechanical unit OPERATOR’S MANUAL | Topics:

Installing and activating the robot, connecting the mechanical unit
to the controller, maintaining the robot.

Use:

Guide to installation, activation, connection, and maintenance.
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2 OVERVIEW

ArcTool is package software for arc welding robot system. This application supports not only basic
operations described in OPERATOR’S MANUAL (Basic Operation) (B-83284EN) but variable operation
suitable for arc welding. For basic setting and operation apart from arc welding, please refer to
OPERATOR’S MANUAL (Basic Operation) (B-83284EN) .

This chapter shows inherent settings and operations when ArcTool is installed.
e 2.1 Keyson Teach Pendant

e 2.2 Status Window

e 2.3 Screen Menu and Function Menu

e 2.4 Icon Menu

For arc welding setup, 1/0O, program and test cycle et.al, please refer to chapter 3 and later in this manual.

2.1 KEYS ON TEACH PENDANT

Fig 2.1 shows the layout of keys on Teach Pendant for ArcTool.

wer| |F1HF2 HF3HFaHF5| |

—— TEACH
SHIFT| [menu || [secect]| || som || foaTa ||| FoTm SHIFT

Orower OFauLT
\ © ?

N

28~
70118119 ] mﬂ
4011516 I
111213
0 -

Those keys are inherent keys for ArcTool.
They are depended to installed application.

Fig. 2.1 Keys on teach pendant for Arc Tool
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Table 2.1 shows the description of Inherent keys for ArcTool.

Table 2.1 Inherent keys for ArcTool

ltems Descriptions
WELD Toggle arc welding enabled/disabled. For more details, please refer to chapter 5
ENBL
WIRE Forward inching of weld wire by manual. For more details, please refer to chapter 5
WIRE Backward inching of weld wire by manual. For more details, please refer to chapter 5
—
ot Display the screen of On the fly function. For more details, please refer to chapter 17.
—
When pressed only it, arc welding status screen is displayed, For more details, please refer
GAS to chapter 6
STATUS When pressed in with SHIFT key, gas purge process performs For more details, please
refer to chapter 5

2.2 STATUS WINDOW

The upper screen on teach pendant screen is called at status window. It shows 8 status icons, alarm and
override value. Fig. 2.2 shows status window for ArcTool.

@Bu:n_r Step Rald Fanlt
o ] p
e ea FEersn || TEST12 LINE AUT RUNNIN [Rejeled

-“~‘-
-~
..
-
.
-~

-~

[([eneaaea].
N BEE0E B
@"‘BE =

Fig. 2.2 Status window for ArcTool

When ArcTool software is installed, the status icons shown at Table 2.2 are appeared on status window. For
the other icons, alarm and override value, please refer to OPERATOR’S MANUAL (Basic operation)
(B-83284EN).

The icon that has graphical image means ON, otherwise, it means OFF.
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Table 2.2 Status icons for ArcTool

Status Icons

(Upper means ON,
Lower means OFF.)

Descriptions

et

Dry run V4 DRun Show enabled/disabled dry run mode. If it is enabled, welding doesn’t perform.
For more details, please refer to chapter 5.
LEun
Weld 7 fela Show enabled/disabled arc welding. For more details, please refer to chapter 5.
Arc A Eatap Show status of arc generation.

2.3

SCREEN MENU AND FUNCTION MENU

The operation on teach pendant is used with each menu and contents. Screen / Function menu is displayed
by pressed [MENU]/[FCTN] key. Fig. 2.3 (a) shows screen menu for ArcTool, Fig.2.3 (b) shows function
menu for ArcTool and Fig. 2.3 (c) shows quick menu for ArcTool.

Screen Menu

Screen menu is used for selecting screen. The contents on screen menus are shown below. By pressed

[MENU] key, the menu is displayed.

QOWOoWO~NOURMWNDNLER

MENU 1
UTILITES
TEST CYCLE
MANUAL FCTN
ALARM
170
SETUP
FILE

USER
——  NEXT --

QOVWO~NOOUODMWNE

MENU 2

SELECT

EDIT

DATA

STATUS

4D GRAPHICS
SYSTEM

USER2

BROWSER

—— NEXT —-

Fig. 2.3 (&) Screen menu.

Table 2.3 (a) shows the contents on quick menu related ArcTool. For others, please refer to OPERATOR’S
MANUAL (Basic Operation) (B-83284EN) .

Table 2.3 (a) Contents on screen menu

Iltems Descriptions

TEST CYCLE Show arc weld enabled/disabled setup screen and arc welding test cycle screen.
For more details, please refer to chapter 5.

ALRAM Display alarm screen

I/0 Display Cell interface screen, weld input / output screen and weld external output screen.
For more details, please refer to chapter 7.

SETUP Display arc weld system setup screen and arc weld equipment setup screen.
For more details, please refer to chapter 3.

DATA Display arc weld procedure screen. For more details, please refer to chapter 3.

STATUS Display arc welding status screen. For more details, please refer to chapter 6.
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Function Menus
Fig. 2.3 (b) shows the contents on Function menu. To display them, press FCTN key on teach pendant.

FUNCTION 1 FUNCTION 2 FUNCTION 3
1 ABORT(ALL) 1 QUICK/FULL MENU 1 REFRESH PANE
2 Disable FWD/BWD 2 SAVE 2
3 3 PRINT SCREEN 3
4 4 PRINT 4
5 5 5
6 6 UNSIM ALL 1/0 6
7 RELEASE WAIT 7 7 Diagnostic log
8 8 CYCLE POWER 8 Del Diag Log
9 9 ENABLE HMI MENUS 9
0 --— NEXT -- 0 -- NEXT -- 0 -— NEXT --
Page 1 Page2 Page 3

Fig. 2.3 (b) Function menu

Quick menu
When quick menu is selected by “QUICK/FULL MENU” in function menu, the number of contents on
screen menu is reduced. Fig. 2.3 (c) shows quick menu for ArcTool.

QUICK 1 QUICK 2
1 ALARM 1
2 UTILITY 2
3 TEST CYCLE 3 SETUP
4 DATA 4
5 MANUAL FCTNS 5 4D GRAPHICS
6 1/0 6
7 STATUS 7 USER 2
8 8 BROWSER
9 USER 9
0 -- NEXT -- 0 -- NEXT --

Fig. 2.3 (c) Quick menu

Table 2.3 (b) shows the contents on quick menu related ArcTool. For others, please refer to OPERATOR’S
MANUAL (Basic Operation) (B-83284EN) .

Table 2.3 (b) Contents on quick menu.

Items Descriptions
ALARM Display alarm screen
TEST CYCLE Show arc weld enabled/disabled setup screen and arc welding test cycle screen.
For more details, please refer to chapter 5.
STATUS Show arc welding status screen. For more details, please refer to chapter 6.
2.4 ICON MENU

Icon menu is displayed at bottom of screen during screen menu, window menu or function menu is
displayed. By pressing an icon on it, change window and setup arc weld test cycle quickly. For details of
procedure for icon menu, please refer to Section 11.2.2 in OPERATOR’S MANUAL (Basic Operation)
(B-83284EN) .
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Menu Favorites
Menu Favorites is appears during screen menu is displayed. By pressing an icon, the corresponding screen
is displayed. When ArcTool software has been installed, the icons corresponding to high-frequency screen
has been registered.

Default menu favorites for ArcTool

Menu Favorites (press and hold to set)

m|? |% || /e || >

Zlarm Log] 2rc Chart|Weld Proc|Weld Equi]| Weld Syat

Favorites (press and hold to

a2 >

Browser | Rrc Weld

Fig. 2.4 Default menu favorites for ArcTool
Table 2.4 shows the descriptions of menu favorites.

Table 2.4 Icons on menu favorites
Iltems Description
& Show ALARM screen.
£;
-
Llarm Log

~
f@

Arc Chart

Show arc chart screen. For more details, please refer to chapter 16.

,.--,._‘ Show arc weld procedure screen. For more details, please refer to chapter 3
&

Weld Proc

i~ Show arc weld equipment screen. For more details, please refer to chapter 3

Weld Egui

B Show arc weld system screen. For more details, please refer to chapter 3

Weld Syst

Show Internet screen.

Show arc weld enable/disable set screen. For more details, please refer to chapter 5
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3 SETUP

3.1 OVERVIEW

ArcTool has four configurations types with respect to each scope of application.
e ArcTool setup

e Arc weld system setup

« Arc weld equipment setup

« Arc weld procedure setup

ﬁcTool Setup \
ﬂ weld system setup \ \

Arc weld equipment 4
Arc weld equipment 3 \
Arc weld equipment 2 \
Arc weld equipment 1 \
Arc weld pro.cedure 99 )
)

»
Arc weld procedure 2 w
Arc weld procedure 1 )

& 7,
ArcTool Setup (Section 3.2)

ArcTool setup is the fundamental settings for arc welding robot system like the number of weld
equipment et.al.. It can set only on controlled start and need to set up at the starting up of the system.
When the configurations are changed after the starting up, it would be necessary to re-setup arc welding
system and more.

Fig. 3.1 (a) lllustration of the coverage of each ArcTool settings

Arc Weld System Setup (Section 3.3)
Arc weld system setup is the overall settings for arc welding robot system. It includes basic features
configuration, Enabled/Disabled monitoring function and return to path et.al..

Arc Weld Equipment Setup (Section 3.4)
Arc weld equipment setup is settings of weld equipment connecting to arc welding robot system. If a
robot system has multiple weld equipment, it is enabled to set different configuration with respect to each
of weld equipment. This includes detailed configurations enabled at arc weld system setup like arc loss
time and setup of devices connected to the weld equipment like wire inching speed.

Arc Weld Procedure Setup (Section 3.5)
Arc Weld Procedure is settings of commands to weld equipment and other peripheral devices while
welding. Every weld equipments can have several arc weld procedures (Maximum is 20). It is possible to
prepare the different welding setting in each arc weld procedures. Arc weld procedure can use the number
from 1 to 99.
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This includes weld schedules; command value of welding voltages and current et.al, settings of external
peripheral devices; gas pre-flow time et.al. and settings of several features to each welding.

Arc welding sequence shows the timings of instructions that ArcTool software instructs robots, welding
equipment, remote controllers and other peripheral devices. Since, it depends to configurations of arc
welding system, users can customize arc welding sequence as you like.

Moving
Robot
motion At stop \\ /
weld start instruction Weld end instruction
\ & ; ;
Gasstart | ‘—“ Gas pre-flow time i I_
* e ———
Gas purge time iGas post-flow
Weld start : —
Voltage 4i—\ . v
command i R
i ! e
Current I ; i Burnback
command Co —
- gl
Runin time Craterfill time
Arc detection [ L
>« ol
Arc detect time Delay time of wirestick detect instruction
Wirestick detect !
instruction [ I
> ¢
) . Delay time wirestick detection
Wirestick y
detection

Wirestick detection time

Fig. 3.1 (b) Arc welding sequence with motion instruction

Robot
Motion At stop N /
Weld start instruction; Weld end instruction

Gas start 4 : * ]

«—> i !

Gas pre-flow time Gas post-flow
Weld start .
Voltage i ; [
command i ; \_r|

i i [ s
Current ; j i Burnback time
command .o —

i e il

: Runin time Craterfill time
Arc detection [ L

> +> [«

Arc detect time  Delay time of wirestick detect instruction
Wirestick detect |—|
instruction ' :

>«

Wirestick Delay time of wirestick detection
detection .

«—>
Wirestick detection time

Fig. 3.1 (c) Arc welding sequence without motion instruction
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3.2 ARC TOOL SETUP

Operators set the initial configurations for weld system in ArcTool SetUp screen. The configurations of
weld equipment in this screen must be setup at the starting up of the system.

e Weld Equipment
Load configuration data of the using weld equipment. It provides several configurations; 1/Os,
command format et.al.. They are assigned automatically by selecting. Operators can execute welding
soon after controller starts.

e Speed units for arc welding
Select the speed unit of wire and robot, and, by selecting a country, the units will be changed to the
standard units of the country.

e Other configurations
Change the number of weld equipment. This configuration becomes available when multi equipment
option has been installed.

Table 3.2 Setup items on ArcTool setup screen

Iltems Descriptions Note
Robot No. Show and set the robot serial number.
Robot group This item only appears on R-30iB Plus Controller.

Show and set the robot group number for the current equipment number.
This item becomes available only when Multi equipment option
(AO5B-XXXX-J617) is installed.

Welding Setup Show and set your country. When it has been changed, wire and weld speed | *1
units are changed to the standard units for the new country.

Wire speed units Show and set the unit of wire feed/inching speed. *1

Weld speed units Show and set the unit of welding speed instruction. *1

Weld Speed Operation speed when a welding speed instruction is executed under some of

the following conditions.
- Single step mode

- Without welding.

- Backward motion

Manufacturer Select manufacturer of weld equipment.

Model Select model of the weld equipment.
Selectable models depend on the manufacturer.

Multi-Process Enabled/Disabled multi-process function. Basically do not change this item *2
manually.

Weld ID Enabled/Disabled Weld ID function. When it is Enabled, “WID:” item is

displayed at the end of Arc Weld End instruction. Then you can specify Weld
ID, and this will help the search of weld sections. When Process Logger
funciton (AO5B-XXXX-R758) is ordered, this item becomes always Enabled
and the cursor cannot move on this item.

About the teaching method of Weld ID, please refer to Subsection 4.1.4.

Number of weld schedules Not used. *2
Number of weld equipment | Show and set the number of weld equipments that connected to the *2
controller.

This item becomes available only when Multi equipment option
(AO5B-XXXX-J617) is installed.
For more details, please refer to Chapter 25.

-11 -
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NOTE

If some configurations marked *1 have been changed, each speed value can be
converted to new speed unit automatically. For more details, refer to Procedure 3-3.
If some configuration s marked *2 have been changed, they require controlled start
again. Please cycle power during controlled start. If operators perform cold start
without cycle power, the change isn’t applied to the system.

Procedure 3-1 Display ArcTool Setup Screen

Step
1 Perform controlled start, the following screen appears.
ArcTool Setup
1711
1 Robot No.: M99999
Robot group:1[ M-10i1A]
2 Welding Setup: Japan
3 Wire speed units: cm/min
4 Weld speed units: cm/min
5 Weld speed: 100
6 Manufacturer: General Purpose
7 Model: MIG(Volts, Amps)
8 Multi-process: Disabled
9 Weld ID: Disabled
10 Number of weld schedules: 32
11 Number of weld equipment:1
| [ TYPE 1| | Check | | Help |

Fig. 3.2 ArcTool Setup screen

If other screen is displayed while controlled start, ArcTool setup screen is displayed again by the
following steps.

1 Press [MENU] key.

2  Select “1. ArcTool SetUp”. ArcTool Setup screen is displayed.

Procedure 3-2 Configuration of weld equipment

Step
1 Press FA”CHOICE” key with the cursor on “6 Manufacturer” and select the manufacturer of the
connecting weld equipment from the displaying list as following.

1
1 General Purpose
2 Lincoln Electric

o~NOUTh W

2  Press F4”CHOICE” key with the cursor on “7 Model” and select the model of the connecting weld
equipment from the displaying list. The contents of the list depend to manufacturer of weld
equipment. For example, the list of “Lincoln electric” is shown as the following.

-12 -
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1
1 PowerWave+ArcLnk
2 PowerWave+ENet
3 PowerWave 450

3 If the setup of weld equipment configurations has been finished, press FCTN key and select “1.
START(COLD)”.

4 If there is no configuration data for the connecting weld equipment, select “General Purpose” as
manufacturer. The following list will be displayed as the list of “Model”, please select the model
suitable for welding control mode of the connecting weld equipment.

1
MIG (Volts, WFS)
MIG (Volts, Amps)
TIG (Amps)
TIG (Amps, WFS)

O~NOO U WNE

Procedure 3-3 Change the unit of speed

Step
1  Press F4”CHOICE” key with the cursor on “2 Welding Setup”, select the country in the displayed
country list.
When “Japan” is selected, both “Wire speed units” and “Weld speed units” become “cm/min”. When
“USA” is selected, they become “IPM”,

USA

Japan
Custom
Australia
China
Europe

O~NOUTWNE

2 If “Wire Speed Units” has been changed, the following message appears.

New Wire speed units require
converting the inch speed, the
strike speed and speed in
programs and schedules

Convert the wire speed?
[YES] NO

When “YES” is selected, the following wire speed configurations are converted according to the
new speed units. (When “NO” is selected, they are not converted.)

e Wire inching speed (in arc weld equipment setup)

e Remote wire inching speed (in arc weld equipment setup)

*  Wire feed speed (at Arc instruction and in arc weld procedure setup)

e Maximum value of wire speed command (in weld output setup)

e Maximum value of wire speed command (in weld output setup)

-13-
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3 If weld speed unit has been changed, the following message appears.

New weld speed units require
converting the default weld
speed and the weld speed inall
the weld schedules.

Convert the weld speeds
[YES] NO

When “YES” is selected, the following wire speed configurations are converted according to the
new speed units. (When “NQO” is selected, they are not converted.)

e  Weld speed (in ArcTool setup and arc weld procedure)

e  Default speed (in arc weld system setup)

4 If you would like to change each unit without changing country, press F4”CHOICE” key with the
cursor on Wire speed units/ Weld speed units. Select new unit in the displayed list as followings.
After selecting new units, same message at 2 or 3 will appears, please select “YES” or “NO”.

1
1 mm/sec
2 cm/min
3 IPM
4 m/min

0 ~NO U

NOTE
If you use Lincoln weld equipment model, Strike wire feed speed on Weld
Procedures screen is also converted.

3.3 ARC WELD SYSTEM SETUP

Arc weld system setup is the overall settings for arc welding robot system. They are setup at Arc Weld
System Setup screen. The configurations apply to every weld equipments and procedures.

Arc weld system setup includes the following configurations.

e Monitoring function

e Weld restart function

e  Scratch start function

e  Repeat touch retry function
e Weld speed function

e Other functions

Procedure 3-4 Setup arc weld system

Step
1  Press [MENU] key and display the screen menu.
2  Select “6. Setup”.
3 Press F1[Type] and display the screen menu.
4 Select “1. Weld System”.

-14 -
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SETUP Weld System
1722
NAME VALUE
Monitoring Functions
1 Arc loss: ENABLED
2 Gas shortage: DISABLED
3 Wire shortage: DISABLED
4 Wire stick: ENABLED
5 Power supply failure: ENABLED
6 Coolant shortage: DISABLED
Weld Restart Function
7 Return to path: ENABLED
8 Overlap distance: 0 mm
9 Return to path speed: 200mm/sec
Scratch Start Function
10 Scratch start: ENABLED
11 Distance: 7 mm
12 Return to start speed: 50 mm/sec
13 Retry count: 1
Repeat Touch Retry Function
14 Repeat Touch Retry: ENABLED
15 Retry count: 2
Weld Speed Function
16 Default speed: 125 cm/min
Other Functions
17 On-The-Fly: ENABLED
18 Weld from teach pendant: ENABLED
19 Remote gas purge: DISABLED
20 Remote wire inch: DISABLED
21 Gas purge key: ENABLED
22 Gas purge time: 5 sec
| [ TYPE ] | | | ENABLED | DISABLED |

Fig. 3.3 (a) Weld system setup screen

5 To set configurations, move the cursor you would like to change and input the number of press

function key; ENABLED/DISABLED.

Monitoring Function

Monitoring function checks weld equipment or other external devices status. This content includes the

following configurations.

Table 3.3 (a) Configurations of monitoring function in arc weld system setup

Iltems Descriptions

enabled, a weld alarm occurs.

Arc loss Set enabled/disabled arc loss detection function. When arc detection signal has been
off for a given length of time defined as “Arc loss detection time”, if the function is

Gas shortage Set enabled/disabled gas shortage detection function. In the case of this function is
enabled, when gas start signal become on, check gas fault signal after a certain period
of time defined as “Gas detection time”, if the signal is on, the function causes a weld

occurs.

alarm.

Wire shortage Set enabled/disabled wire shortage detection function. In the case of this function is
enabled, check wire fault signal while welding. If the signal is on, the function causes a
weld alarm.

Wire stick Set enabled/disabled wirestick detection function. In the case of this function is

enabled, set wirestick detect instruction (WST, internal signal) to on at weld ending.
The device judges whether wirestick occurs or not according to voltage difference
between wirestick detection signals. If current status is considered as wirestick,
wirestick reset function works automatically if enabled, or it causes a weld alarm

If the function is disabled, wirestick reset function also becomes disabled.

-15 -
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Iltems Descriptions
Power supply failure Set enabled/disabled power supply failure detection function. If this function is
enabled, when power fault signal becomes on while welding, the function causes a
weld alarm.
Coolant shortage Set enabled/disabled coolant shortage detection function. If this function is enabled,
when water fault signal becomes on while welding, the function causes a weld alarm.

Weld Restart Function
Weld restart function is a function setup the robot at restart the weld program while welding. This content
has the following configurations.

Table 3.3 (b) The configurations of weld restart function in arc weld system setup

ltems Descriptions
Return to path Set enabled/disabled return-to-path function (Original path resume function). In the
(Original path resume case of the function is enabled, when a robot has been paused while welding by hold
function) request or alarm occurrence et.al., and restart is required, the robot moves to the
point of break and start welding again.
Overlap distance When restart is required, robot goes back the distance specified by the item from the

point of break and start welding again. This process prevents to break weld beads.
The maximum retracing distance is limited to within the previous thought point.
Overlap distance works at hold timing only with arc welding. And, it works with linear
motion only (it does not work with circular motion / circle arc motion).

Return to path speed Specify the robot speed goes back to resume point.

1. Pause welding and move 2. When the program restarts, the
the robot awav robot goes back the overlap

/ distance from the point of break
’ /Return to path
- - c—%
(C—)

g2 .

=

d 7

. ,
Pause weldina . » Oyerlap distance

Fig. 3.3 (b) Weld restart function
Scratch Start Function
When arc is not generated at weld start instruction, scratch start function is performed as shown in the
following figure. Weld start retry is performed at the position different from the weld start position. When
arc generates during this process, the top of wire immediately returns to welding starting position and the
welding program is continued.

Table 3.3 (c) Configurations of scratch start function in arc weld system setup

ltems Descriptions
Scratch start Set enabled/disabled scratch start function.
Distance This is the maximum distance that robot moves during scratch motion. The robot

returns to the weld start position after forwarding this distance. When the arc does not
generate during this motion, alarm is generated. This distance of scratch motion does
not exceed the next taught position in TP program. When this value is too long, the
area of heat insertion becomes large. So please set this value to short as much as
possible.
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Items Descriptions
Return to start speed This is the returning speed from the arc generating position during scratch motion.
When this value is too slow, some holes are generated at work since heat gain
increases by the arc output during returning motion. So please set this value to high
as much as possible.
However, robot cannot reach this speed when the posture of robot rapidly changes in
the motion like a circular motion (For example, when the posture of robot rapidly
changes, the scratch return speed may become 30 mm/sec even if the command is
100 mm/sec).
Retry The numbers of maximum retry count of scratch start process.

1 2 3

- -

-

1
1
1
1

\4

-

|
Weld starts at the Weld start fails. Wire is fed backward.
weld start position. Then wire is isolated

from the work.

[ rE— 5
) )

<-f---

1
Torch moves to welding Torch advance scratch distance. Then it back
pass direction with weld to weld start position. In this motion, the wire
restart. touches to the work and arc is generated.

Fig. 3.3 (c) Scratch start function

/A CAUTION

« If arc weld equipment other than Lincoln manufacturer is used and ServoTorch is
not used, it is necessary to perform some setup for using this function effectively.
For more detail, please refer to “Adjustment of wire rewind time before scratch
start running” in Subsection A.2.3.

« When scratch start function executes with higher arc start schedule to thin work,
it may occur penetration at the start point, since the heat input becomes too
huge. In the situation like this, please set “Distance” to 2mm and “Return to start
speed” to 100mm/sec.

» Scratch start function doesn’t work if COORD instruction isn’t applied to the
motion instruction that approach to arc start position at coordinated weld system.

e If scratch start function works with circular or A motion, the return motion to arc
start position becomes linear. Since, it is possible that the torch interferes with
the works, please do not set long scratch distance with their motion.

e If program has paused while scratch motion, the robot goes back to the point of
break at scratch start motion just after restart, it isn’t arc start position.
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/A CAUTION

« Even if motion instruction has Arc Weld Start instruction as additional motion
instruction and position is taught with position register, scratch start works.
However, scratch start does not work when the next position is taught with
position register. This can be avoided by using LOCK PREG instruction.

e If OFFSET instruction or TOOL OFFSET instruction is added to the motion
instruction which is located just after Arc Weld Start instruction, scratch start
does not work normally. If you would like to use scratch start on the program
which has OFFSET instruction or TOOL OFFSET instruction, please execute
LOCK PREG instruction before Arc Weld Start instruction.

Repeat Touch Retry Function
When arc is not generated at weld start instruction, Repeat Touch Retry Function retries weld start at the
same position (taught weld start position in TP program) as shown in the following figure. If arc is not
generated after this motion, Scratch Start function of previous Section works.

Table 3.3 (d) Configurations of repeat touch retry function in arc weld system setup

ltems Descriptions
Arc retry Set enabled/disabled repeat touch retry function
Retry The numbers of maximum retry count of repeat touch retry function

) - |

«----

|-
]

'
Weld starts at the Weld start fails. Wire is fed backward.
weld start position. Then weld restart.

Fig. 3.3 (d) Repeat Touch Retry function

Weld speed function
Weld speed function has the following configuration. Regarding to weld speed function, please refer to
Section 4.2.

Table 3.3 () Configuration of weld speed function in arc weld system setup

Item Description
Default speed Operation speed when a welding speed instruction is executed under some of the
following conditions.
This contents sets up same contents on ArcTool Setup screen
- Single step mode
- Without welding.
- Backward motion

-18 -



B-83284EN-3/04

3. SETUP

Other functions

Arc weld system setup has configurations of enabled/disabled of the following functions.

Table 3.3 (f) Configurations of several function for arc weld system setup

ltems Descriptions
On-the-fly Set enabled/disabled On-the-fly function
Weld from teach Set enabled/disabled welding from teach pendant. If this function is enabled, arc
pendant welding executes actually by executing program from teach pendant. If you would like

to check only welding path, please set the function to disabled to prevent the
accidental welding.

Remote gas purge

Set enabled/disabled remote gas purge function. If this function is enabled, “remote
gas purge” signal appears on weld input signals screen. By assigned the signal, it
supports to change gas on/off from “remote gas purge” signal.

Remote wire inch

Set enabled/disabled remote wire inching function. If this function is enabled, “remote
inch fwd” and “remote inch bwd” signals appear on weld input signals screen. It is
possible to control wire inching by on/off the signals

Gas purge key

Set enabled/disabled gas purge key function. If operators will use gas/status key for
other purpose by MACRO instruction. Set disabled it.
About details of gas purge function, please refer to Section 5.2.

Gas purge time

When gas start signal becomes on by gas purge function, the gas flow stops
automatically after the elapse of a period defined at the item. By pressing STATUS
key with shift key again, gas flow stops immediately.

/\CAUTION

At system variable SAWSEMGOFF.$NOFLTR_OFF is TRUE, for safety’s sake,
an arc generation will stop when robot has stopped for a time specified at
system variable $AWSEMGOFF.$CHK_TIME and more. If the process time of
runin, burnback craterfill et.al, becomes longer than
SAWSEMGOFF.$CHK_TIME, please set up SAWSEMGOFF.$CHK_TIME again
and repower the controller.

3.4 ARC WELD EQUIPMENT SETUP

Arc weld equipment setup is settings of weld equipment connecting to arc welding robot system. The

configurations is set up on arc weld equipment setup screen.

The configuration in the setup is applied to selected weld equipment and every weld procedures

corresponding to the selected weld equipment and doesn’t apply other weld equipment.

ACTON Setup

Arc Weld System Setup
Arc Weld Equipment4 Setup \

\\

Arc Weld Equipment 3 Setup \
Arc Weld Equipment2 Setup \

Arc Weld Equipment 1 Setup

Weld Procedure 99 )

Weld Procedure 2 \
Weld Procedure 1 )

)
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Arc weld equipment setup includes the following configurations.
e Common configurations for selected weld equipment
Arc weld sequence of selected weld equipment

Procedure 3-5 Setup arc weld equipment

Step
1  Press [MENU] key.
2 Select “6 Setup”.
3 Press F1[TYPE].
4 Select “2 Weld Equip”.
5 To set configurations, move the cursor you would like to change and input the number of press

function key; ENABLED/DISABLED.

SETUP Weld Equip
1/8
Welder: General Purpose MIG(Volts, Amps)
Process: MIG
Process control: VLT+AMP
Feeder: General Purpose
1 WIRE+ WIRE- speed: 80 cm/min
2 High WIRE+ speed: 500cm/min
3 Remote wire inch speed: 80 cm/min
4 Feed forward/backward: ENABLED
Timing
5 Arc start error time: 1.40 sec
6 Arc detect time: 0.005 sec
7 Arc loss error time: 0.25 sec
8 Gas detect time: 0.05 sec
[ L TvPE 1| | | | |

Fig. 3.4 (a) Arc weld equipment setup screen

NOTE
The contents on the screen depend to manufacturer and model of weld equipment.
The above screen is corresponding to

“ Manufacturer” is “General Purpose”

“Model” is “MIG (Volts, Amps)

Table 3.4 The configurations of arc weld equipment setup
ltems Descriptions
Welder Show the model and manufacturer of selected weld equipment.

Process Show the type of welding method.
e MIG=CO2-MAG welding
e TIG=TIG welding

Process control Show control method of power supply.

e VLT+WFS=Control with [Voltage, Wire feed speed]

e VLT+AMP=Control with [Voltage, Current]

e AMPS=Control with [Current]’

e AMP+WFS=Control with [Current, Wire feed speed]

This item appears only when “manufacturer” is “General Purpose” on ArcTool Setup

WIRE+ WIRE- speed Speed of manual wire feed by pressing WIRE+ or WIRE- key. The unit is defined as
“Wire speed unit” at ArcTool Setup.

High WIRE+ speed When WIRE+ key has been pressed with shift key for 2s or more, the wire feed speed
changes to the speed specified the contents automatically. When WIRE- key or
WIRE+ key without shift key is pressed, the wire feed speed never changes.
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Items Descriptions
Remote wire inch Speed of manual wire feed by remote inch fwd and remote inch bwd signals. The unit is
speed defined as “Wire speed unit” at ArcTool Setup. This configuration appears only when
remote wire inching function is enabled.
Feed Set enabled/disabled wire feed speed output function while welding. If this function is
forward/backward enabled, “Feed forward” and “Feed backward” appear at weld output signals screen.

This item is not displayed on R-30iB Plus controller.

Arc start error
time(sec)

The maximum waiting time between arc start signal to on and an arc has been
generated certainly. If an arc had been not generated in the time, repeat touch retry
function and/or scratch start function executes if enabled, even if an arc has been
generated yet, a weld alarm occurs.

Arc detect time (sec)

If an arc has been detected on continuously more than the time, the robot controller
treats it as an arc has been generated certainly. The time must be shorter than arc start
error time.

Arc loss error
time(sec)

Delay time from arc detect signal becomes off while welding to a weld alarm occurs. If
arc detect signal becomes never on in the time, a weld alarm occurs,

Gas detect time(sec)

Delay time from gas start signal becomes on to check the gas fault signal. If gas fault
signal is on at the timing, a weld alarm occurs. If gas shortage detection function is
disabled, this time is invalid. The time must be shorter than gas pre-flow time.

Robot motion

Gas start 43

Weld start <—¢->.

Arc detect m :

Moving

At stop

Weld start instruction :

> « 5
Gas detect time

Arc start error tim¢

e e
Arc detect time Arc loss error time

Fig. 3.4 (b) Several detection time

/M CAUTION

At welding with low-current, a lot of arc failed may occur just after Weld start. It
prevents the problem to set arc detect time to longer.

However, longer arc detect time increases cycle time and may cause penetration
at the start point. Please pay attention it when you adjust the parameter.

/N CAUTION

If arc loss occurs in short range; tack weld et.al., it may not pause by a weld
alarm caused by arc loss detection function. This problem occurs by the balance
of welding time and arc loss error time.
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ARC WELD PROCEDURE

3.5.1

Overview of Weld Procedure

Arc weld procedure manages weld schedules and runin schedule, etc. By assigning weld procedure
number and weld schedule number in an arc instruction, ArcTool software welds based on the specified
condition. Weld procedure setup is applied to specified weld procedure only.

NOTE

e |Itis possible to create the weld procedure per weld equipment. Weld procedure
can use the number from 1 to 99.
« However, the maximum number of weld procedure that can be created is 20 per
weld equipment.
« The maximum number of weld schedule that can be created is 32 per weld
procedure.
« However, in the standard setting, the total number of weld schedules that are
defined by all weld procedures in per weld equipment can not be prepared over
100. Please refer to Procedure 3-9 if you would like to change the limitation of
this number.

Weld Procedure Setup
(Refer to
Subsection 3.5.2
and 3.5.4)

DATA Weld Procedure

1
1/18

..|, - Procedure

1[ 1

Weld Schedule Setup
(Refer to
Subsection 3.5.3)

Weld equipment: 1
Manufacturer: General Purpose
Model : MIG(Volts, Amps)
File name: AWE1WPOL
Schedules: 3
Runin: DISABLED
Burnback: ENABLED
Wirestick reset: 3 ENABLED
Ramping: DISABLED
Gas purge: 0.35 sec
Gas preflow: 0.00 sec
Gas postflow: 0.00 sec
Arc End pre-time: 0 msec
» - Schedules
Schedule # Volts Anps Speed Time
Runin 20.0 200.0 0.00
Schedule 1 20.0 200.0 20.0 0.00
Schedule 2 20.0 200.0 20.0 0.00
Schedule 3 20.0 200.0 20.0 0.00
Bumback 20.0 0.0 0.10
Wirestick 20.0 0.0 0.10
OnTheFly 0.1 5.0 1.0

'[ TYPE ]| DETAIL [ GND J|[ VIEW ]| HELP

Fig.3.5.1 Arc weld procedure screen
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Procedure 3-6 Creation of arc weld procedure

There are three methods to create new weld procedure.

Step (No weld procedure exists)

g~ wOWDN -

Press [MENU] key.

Select “3. DATA”".

Press F1[TYPE] key.

Select “Weld Procedure”.

In case of “Create a weld procedure?” is displayed, ArcTool has no weld procedure. If you request

creation, press F4 “YES”. When F5 “No” is pressed, the screen shows the previous screen again.

Step (Weld procedure exists and Creating new weld procedure)

OO WN -

Press [MENU] key.
Select “3. DATA”.

Press F1[TYPE] key.
Select “Weld Procedure”.
Press F3[CMND] key.
Select “Create WP”,

Step (Weld procedure exists and Creating new weld procedure by copy)

~No ok owN B

Press [MENU] key.

Select “3. DATA”.

Press F1[TYPE] key.

Select “Weld Procedure”.

Move the cursor to existing weld procedure. It becomes data of the copy origin.
Press F3[CMND].

Select “Copy WP”.

3.5.2 Arc Weld Procedure Setup

“Procedure” has the following configurations. The procedure configurations apply only to the weld
schedule included in same arc weld procedure.

Table 3.5.2 Configurations of weld procedure setup in arc weld procedure

ltems Descriptions
Weld equipment Show Equipment humber to that current procedure belongs
Manufacturer Show manufacturer of the weld equipment
Model Show model of the weld equipment.
File name Show KAREL file name that the weld procedure configuration is restored.
Schedules Set the number of weld schedules in the weld procedure.
(1 32, Default:3)
Runin Set enabled/disabled Runin process. For more details, please refer to Subsection 3.5.6.
Burnback Set enabled/disabled Burnback process. For more details, please refer to Subsection

3.5.6.

Wirestick resets

Set enabled/disabled and retry count of automatic wirestick reset function. For more
details, please refer to Subsection 3.5.6.
Wirestick detection function must be enabled to use the function.

Ramping

Set enabled/disabled ramping process.

Gas purge(sec)

Gas flowing starts before the specified time from the robot arrives to weld start position.
Arc instruction without motion instruction, the time is invalid.

Gas preflow(sec)

Gas flowing time between the robot arrives to weld start point and actual welding starts.
If gas detection time has been setup, please set it longer than gas detection time.
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Iltems Descriptions
Gas Gas flows continually until the specified time has passed from the welding has been
postflow(sec) finished.
Arc End When the same length of time (unit is msec) with Craterfill time is input, robot can perform
pre-time(sec) Craterfill during the robot motion. It is available when Weld End instruction of additional
motion instruction is used. Do not input the longer time than Craterfill time. Otherwise, the
weld will be finished before the robot reaches to the arc end point.

3.5.3 Arc Weld Schedule Setup

Weld schedules setup has the following configurations.

Table 3.5.3 (&) Simple configurations of weld schedules setup

Iltems Descriptions

Voltage Set voltage command to power supply unit(V).

Current Set current command to power supply unit(A).

Wire feed speed Set wire feed speed command to wire feed unit(IPM, cm/min, mm/sec).

Speed Set the robot speed when weld speed instruction is used. When the instruction is used
between a weld start instruction and a weld end instruction, the robot moves the specified
speed.

The unit of the speed is defined as “Weld speed unit” at ArcTool Setup.

Delay time(sec) Processing time of craterfill process executed at weld end instruction. For weld start

instruction, it is invalid. Please refer to Fig. 4.1.2(a), (b).

Table 3.5.3 (b) Detailed configurations of weld schedules setup
Items Descriptions

Feedback voltage Show the actual voltage output from power supply unit while welding.(V)

Feedback current Show the actual current output from power supply unit while welding. (A)

Procedure 3-7 Setup the number of weld schedule

Step

Press [MENU] key.

Select”3. DATA”.

Press F1[TYPE].

Select “1 Weld Procedure”.

Move cursor to the character “+” on the head of “Procedure” and press ENTER key.

Move cursor to “Schedules” and input the number of weld schedules.

A acknowledgement message to apply new number in earnest will be displayed, if you would like to
apply it, press F4 “YES”, if you would like to cancel it, press F5 “NO”.

~NOoO o1 B~ WwDN

/A CAUTION
If the number of weld schedules is decreased, the conditions of obsolete
schedules are deleted. For example, if the number has been changed 4 to 3 and
3 to 4, the conditions of weld schedule 4 is initialized.

Procedure 3-8 Setup arc weld schedule

Step
1  Press [MENU] key.
2 Select”3. DATA”.
3 Press F1[TYPE].
4 Select “1 Weld Procedure”.
5 Move cursor on “Schedules” and press ENTER key.
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6

e}

DATA Weld Procedure 1
1/10
+ Procedure 1[0 1
- Schedules

Schedule # Volts Amps Speed Time
Runin 20.0 200.0 0.00
Schedule 1 20.0 200.0 20.0 0.00
Schedule 2 20.0 200.0 20.0 0.00
Schedule 3 20.0 200.0 20.0 0.00
Burnback 20.0 0.0 0.10
Wirestick 20.0 0.0 0.10
OnTheFly 0.1 5.0 1.0

| [ TYPE 1 | DETAIL | [cMnDT | [VIEW] | HELP |

On the screen, the maximum and minimum value of selected command are shown the bottom of
screen. Each command can be setup between the corresponding maximum and minimum values.

Press F2”DETAIL”.

DATA Weld Procedure 1
1/6

1 Weld Procedure 1L 1
2 Weld Schedule 1[Weld Schedule 1
3 Voltage: 20.00 Volts
4 Current: 200.0 Amps
5 Travel speed: 20.0 cm/min
6 Delay time: 0.00 sec

Feedback Voltage 0.0 Volts

Feedback Current 0.0 Amps

| [ TYPE ] | SCHEDULE | ADVISE | | |

The displayed items changes according to the model of weld equipment or the number of analog 1/0
signal. If you would like to back default screen, press PREV key.
About inputting the weld schedule comment,

a Move the cursor to weld schedule comment line and press ENTER key.

b Select “Upper Case” or “Lower Case”, “Punctuation”, “Options” from the displayed menu.

¢ Input the character arbitrarily.

d Press ENTER key after inputting the comments.
Move cursor you would like to change and enter a value.
If you would like to setup other weld schedule, press F2”SCHEDULE” key and enter the weld
schedule number. The detailed screen of the weld schedules appears.

NOTE
The configurations depend on weld equipment mode, the number of I/O and
label of I/O.

NOTE
As shown in above Procedure step 7, it is possible to input the comments
arbitrarily in each weld schedules. On the other hand, it is possible to switch the
language in the SETUP General screen if option dictionary is ordered. For
example, user inputs Japanese comments in weld schedule 1. Please note that
the Japanese comments is misconverted if the language is changed to other
language. If misconversion is generated, it is necessary to clear the comments.
Besides, if new weld procedure is created after changing language, there is no
misconversion at the weld schedule comment in the created weld procedure.
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Procedure 3-9 Change limitation for total number of weld schedules that are

defined by all weld procedures in per weld equipment

Condition

Step

1
2
3
4

5
6

In the standard setting, the number of total weld schedule defined in all weld procedure per one weld
equipment can not be set over 100. Please execute this procedure only when you would like to change
the limitation for this number.

Before changing limitation for this number by this procedure, please confirm whether there are some
unnecessary weld procedures. Also, please confirm whether the number of weld schedules in each
weld procedure is excessive. If there are unnecessary weld procedures or excessive weld schedules,
FANUC recommends removing unnecessary weld procedures or excessive weld schedules at first.

Perform a controlled start.

Press MENU key and select [Variables], and then SYSTEM Variables screen is displayed.

Move the cursor to [SAWSCFG] and press ENTER key.

Move the cursor to [$WP_MAX_SCH]. This value defines the total number of weld schedules that
are defined by all weld procedures in per weld equipment.

Please change this value to the one required but as small as possible.

Press FCTN key and select [START (COLD)], and then Cold start is performed.

3.5.4 Weld Procedure Setup Guide Function

This function automatically calculate/setup the recommended weld schedule (command amps, command
volts, weld speed) by some easy setting only shown in the following graphical screen. Adjusting weld
schedule becomes easy because operators know the basis weld schedule.

Weld Procedure Setup Guide
System Configuration
Wire:
Gas : AN

Welding Object

ol -
t

Joint E—

Thick (T) : [Emm

Others

Pulse :

Fig. 3.5.4 Weld Procedure Setup Guide screen
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Weld Procedure Setup Guide
System Configuration
He:
Gas : RISl

Welding Object

t

Joint : HaaE
Thick (T) : BB
Others

Pulse :

NOTE

The available input range of “Thick(T)” changes according to the setting of wire
diameter and material.

The figure in this screen changes according to the setting of “Joint”. If there is no
desired joint, please select the nearest one.

“Pulse” can not be set to enable according to your welding configuration and the
setting of this screen. In that case, “Pulse” is automatically returns to disable
even if you change it to enable.

6

When F5[FINISH] is pressed, this function starts calculating the recommended weld schedule.
The use of this function can be canceled by pressing F2[CANCEL].

Following screen is displayed.
When F4[SET] is pressed, recommended weld schedule is set to the weld schedule number 1 in the
created weld procedure. The use of this function can be canceled by pressing FS[CANCEL].

Weld Procedure Setup Guide

|Setup Guide WP 1 was finizhed. |

- Recommsandsed weld =chedule
was calculated.

- If wou press F4[3SET].,
recomended commands are set
to [Schedule:1] in this WP.
Please execute a fine tuning
based on this =chedule.

- If wou press FS[CANCEL],
nothing 1z set to this WP.

Display is returned to DATA Weld Procedure screen. Please confirm that recommended weld
schedule is set to schedule 1 in the created weld procedure. Following is sample screen in the
Lincoln welding configuration.

-28 -









B-83284EN-3/04

3. SETUP

o Ok Ww

Move cursor on “Procedure” and press ENTER key.
Move cursor on “Runin” and press F4 “ENABLED” key.
Move cursor on “Schedule” and press ENTER key.
If Runin process is enabled, the schedule appears at first line of weld schedules list.

DATA Weld Procedure 1
1/10
+ Procedure 1L 1
- Schedules
Runiin 20.0 200.0 0.00
Schedule 1 20.0 200.0  20.0 _ 0.00
| [ TYPE 1| DETAIL | [cMnD] | [VvIEW] | HELP |

Table 3.5.6 (a) Configurations of Runin process

Items

Descriptions

Runin Voltage

Set voltage command to power supply unit at Runin process(V)

Runin Current

Set current command to power supply unit at Runin process (A)

Processing time of Runin process executed at weld end instruction. For weld start

1

: Weld voltage

-

1
R
Weld current

f

¢—Processing time of Runin

Time(sec)
Weld stayt
Instructio
Weld start
iR
Voltage
Command
Runin Voltage _f -
R
Current !
Command |
1
Runin Current f !
1 1
Arc detect —>:
Arc detect time

Craterfill Process

Fig.3.5.6 (&) Runin process

Craterfill process keeps off generating crater hole by decreasing voltage and current command at arc weld
ending. The weld schedule assigned at weld end instruction is used as craterfill process schedule.

end instruction

I Craterfill voltage

Craterfill current

Craterfill processing

4 Weld
1
Weld start :
1
v |
Voltage
Command Weld voltage .
______ - e
? ¢ ! f 1
! 1
Current |
Command Weld Current ‘
______ - o=
? ! } 1
Arc detect —P:
1

time

Fig. 3.5.6 (b) Craterfill process
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DATA Weld Procedure 1
1/10
+ Procedure 1[ 1
- Schedules
Schedule # Volts Amps Speed Time
Schedule 3 20.0 200.0 20.0 0.00
Wirestick 20.0 0.0 0.10
| onTheFly 0.1 5.0 1.0 |
| [ TYPE 1| DETAIL | [cwnD] | [VIEW] | HELP |

Table 3.5.6 (e) The configurations of On-The-Fly

Iltems Descriptions
Voltage Set increase-decrease voltage by single function key press on On-the-Fly screen(V)
Current Set increase-decrease current by single function key press on On-the-Fly screen(A)
Speed Set increase-decrease robot speed by single function key press on On-the-Fly screen

(cm/min).

This value must be between 1.0cm/min to 10.0cm/min. If the value is more than 10.0, it
treats as 10.0cm/min.

If “Weld Speed Unit” at ArcTool Setup isn’'t cm/min, the increase-decrease value becomes
5 % of original welding speed.

3.5.7 Function Key Features for Weld Procedure

Weld procedure main screen

DATA WELD PROCEDURE
1/30

- Procedure 1L 1
Weld equipment: 1
Manufacturer: General Purpose
Model : MIG(Volts, Amps)
On the Fly 0.1 5.0 0.1

| [Type] | DETAIL | [cwnD] | [VIEW] | HELP

Table 3.5.7 (a) Features of function keys on weld procedure main screen

ltems Descriptions
Detail When the cursor exists on tree-view character (“+"/"-"), expand/collapse the tree-view
structure.
When the cursor exists on a weld schedule, display detailed screen of the weld schedule.
Cmnd Show the edit menu of weld procedure.
View Show the display menu of weld procedure.

F3 key F4 key
CMND 1 VIEW 1
1 Select WP 1 One/Many
2 Create WP 2 Jump
3 Copy WP 3 Guide ON/OFF
3 Search 3 Collapse
4 Copy Sch
5 Clear Sch
6 Delete WP
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Table 3.5.7 (b) Features of menu in function key
ltems Descriptions

Select WP Select Weld procedure data. By this instruction, several weld setup screens; weld I/O
et.al, change to the selected weld procedure configurations.

Create WP Create a new weld procedure data. It is possible to create any weld procedure number
from 1 to 99 arbitrarily. It is impossible to create the weld procedure number that already
exists. Single weld equipment can have up to 20 weld procedures.

Copy WP Create a new weld procedure data based on the weld procedure on the cursor exists. If
the new weld procedure number has been used, the creation is interrupted. Single weld
equipment can have up to 20 weld procedures.

Search Search the weld mode satisfied several conditions. To use it, weld equipment must
support it.

Copy Sch Copy the weld schedule on the cursor exists to specified weld schedules. The destination
must exist in same weld procedure.

Clear Sch Clear configurations of the weld schedule on the cursor exist.

Delete WP Delete the weld procedure on the cursor exist.

One/Many Select the number of displayed weld procedure on a window.

“Many”: Show every weld procedure on a screen. Move cursor or use “Jump” function to
show other weld procedure.
“One”: Show a weld procedure on a screen. Users “Jump” function to show other weld

procedure.
Jump If the display type is “One”, Show the specified weld procedure da